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MINUTES  OF  EVIDENCE 


TAKEN    BEFORE    THE 


llOYAL    COMMISSION" 

ON 

SCIENTIFIC  INSTRUCTION  AND  THE  ADVANCEMENT 

OF  SCIENCE. 


No.  6,  Old  Palace  Yard,  Westminster,  Monday,  12th  February  1872. 

Peesekt  : 
His  Gkace  The  DUKE  OF  DEVONSHIRE,  K.G.,  in  the  Chair. 

vStokes,   Esq.,   M.A.,   LL.B., 


Siu  James  Phillips  Kay-Shuttleworth,  Eai^t. 
William  SnAurEr,  Esq.,  M.D.,  Sec.  li.S. 


George    Gabriel 
Sec.  R.S. 


William  Turner,  Esq.,  M.B.,  examined. 


9262.  {Chairman.')  I  believe  that  yoa  are  Pro- 
fessor of  Anatomy  in  the  University  of  Edinburgh  ? — 
I  am. 

9263.  And  previous  to  your  actual  appointment  as 
Professor,  you  had  some  share,  had  you  not,  in  the 
instruction  in  that  department  of  the  University  } — 
Yes.  I  taught  for  13  years  as  Demonstrator  of 
Anatomy. 

9264.  Will  you  describe  to  the  Commission  the 
method  of  teaching  pursued  in  connexion  with  the 
scientific  departments  of  medicine  in  that  University  ? 
— I  may  divide  for  this  purpose  the  scientific  depart- 
ments of  medicine  into  three  groups — one  group  con- 
sisting of  the  general  sciences,  in  which  all  medical 
students  are  required  to  obtain  instruction  ;  a  second 
group,  consisting  of  sciences  which  more  especially 
appertain  to  medicine  ;  and  a  third  group  consisting  of 
the  special  medical  subjects  themselves.  The  first 
group  of  general  sciences  includes  chemistry,  botany, 
and  natural  history,  by  which  we  especially  mean 
zoology.  With  reference  to  the  subjects  of  chemistiy 
and  natural  history,  the  professors  of  those  subjects 
will  appear  before  the  Commission  and  will  state  their 
views  more  fully  than  I  can  do,  so  that  you  will, 
perhaps,  allow  mo  to  pass  them  over  and  take  up  the 
subject  of  botany.  This  subject  is  taught  by  a  pro- 
fessor giving  a  three  months'  course  of  lectures,  five 
lectures  per  week,  in  the  lecture  room  in  the  Botani- 
cal Gardens.  The  lectures  are  illustrated  by  fresh 
specimens  from  the  garden,  by  dried  specimens  from 
the  Herbarium  and  Museum,  and  by  models  and 
drawings.  In  addition  the  professor  gives  practical 
demonstrations  both  in  the  garden  and  hothouses,  and 
microscopic  demonstrations  on  the  vegetable  tissues, 
and  he  has  each  Saturday  during  the  summer  a 
botanical  excursion,  with  the  object  of  making  the 
students  acquainted  with  the  botany  of  the  district. 
Examinations  of  the  class  are  held  at  intervals  for  the 
purpose  of  testing  the  acquirements  of  the  students. 
To  proceed  now  to  the  second  group.  With  regard 
to  anatomy,  which  is  my  own  subject,  I  give  during 
the  winter  a  course  of  100  lectures  on  the  structure 
of  the  human  body,  those  lectures  being  descriptive 
both  of  its  microscopic  structure,  and  of  such  parts  as 
can  be  scon  with  the  naked  eye.  The  lectures  arc 
amply  illustrated  by  dissections  and  preparations  of 
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various  kinds,  and  also  by  diagrams,  and  I  also  bold 
written  examinations  of  the  class.  In  addition  I  give 
a  course  of  what  is  termed  anatomical  demonstrations, 
the  object  being  to  instruct  the  students  especially  in 
regional  anatomy,  that  is  the  anatomy  of  the  regions 
which  are  more  especially  important  in  connexion 
with  medical  and  surgical  practice.  In  addition  I  give 
instruction  in  practical  anatomy  in  niy  dissecting 
room.  During  the  summer  I  have  demonstrations  on 
human  and  on  some  branch  of  comparative  anatomy, 
and  the  practical  work  of  the  class  is  also  conducted 
during  the  summer.  In  fact  practical  anatomy  goes 
on  in  the  Edinburgh  Uuivcrsity  for  10  months  in  the 
year,  which  is  a  larger  amount  of  time  devoted  to 
the  purpose  than  is  usual  in  the  Schools  of  Medi- 
cine in  this  country.  With  reference  to  physiology, 
there  is  also  a  five  months'  course  of  lectures, 
five  days  in  the  week,  by  Professor  Bennett,  illus- 
trated by  diagrams  and  by  experiments  of  various 
kinds  bearing  on  the  application  of  physical  investi- 
gation to  vital  phenomena.  Professor  Bennett  also 
holds  practical  classes  in  physiology,  in  which  the 
students  arc  trained  in  the  use  of  the  microscope,  and 
its  employment  in  physiological  inquiry.  They  have 
also  a  training  in  the  applications  of  chemistry 
and  in  the  use  of  various  instruments  which  can  be 
applied  to  physiological  investigation — what  is  termed 
experimental  physiology.  With  reference  to  patho- 
logy, the  Professor  of  Pathology  gives  100  lectures 
during  the  winter,  five  per  week ;  he  illustrates 
his  lectures  by  morbid  specimens,  and  by  diagrams, 
and  holds  written  examinations.  He  also  has  a  prac- 
tical class  of  pathology  during  the  summer,  in  which 
students  work  at  diseased  structure  with  the  microscope, 
so  as  to  familiarise  themselves  with  the  diseased  appear- 
ances of  the  human  body.  The  Professor  of  Materia 
Mcdica,  Sir  Robert  Christison,  gives  a  similar  course  of 
lectures  to  those  which  I  have  already  enumerated, 
namely,  five  lectures  per  week  for  five  months  in  the 
year,  which  include  instruction  in  pharmacy,  in 
therapeutics,  in  the  phy.siological  action  of  remedies, 
and  in  diet  and  regimen.  He  also  holds  class  exami- 
nations, and  he  has  an  excellent  museum  to  which  the 
students  have  free  access  for  the  purpose  of  learning' 
the  characters  of  various  drugs,  and  makin*^  themhielves 
practically  acijuaiuted  with   the   subject.     He  tdso  has 


TT.  Turner, 
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W.  Turner      ^  laboratory,  but  on  account  of  its  small  size  it  cannot 
Esq.,  M.B.      be  used  for  class  teaching.     Perhaps  I  may  now  say  a 

few  words  on  the  more  strictly  medical  subjects.     The 

12  Jfeb.  1872.    lectures  ou  the  Practice  of  Medicine  consist  of  a  five 
'  months'  course  of  five  lectm-es  per  week,  illustrated  also 

by  diagrams  and  preparations.  During  the  summer 
the  professor  gives  a  special  course  of  Medical  Psych- 
ology with  practical  instruction  in  an  asylum.  The 
lectures  on  Surgery  are  of  the  same  extent,  but  in  ad- 
dition to  illustration  by  diagi'ams  and  preparations  the 
Professor  shows  the  operations  on  the  dead  body.  He 
also  gives  practical  instruction  in  bandaging,  and  during 
the  summer  the  students  perform  under  his  superin- 
tendence operations  on  the  dead  subject.  The  Professor 
of  Midwilbry  gives  also  a  course  of  lectures  for  five 
mouths  in  the  year,  five  days  a  week,  illustrated  by 
specimens  in  the  museum,  models  and  drawings. 
The  Professor  of  Medical  Jurisprudence  lectures 
in  summer,  and  gives  about  60  lectures,  with  ex- 
periments in  connexion  with  those  departments  of  the 
subject  which  can  be  illustrated  in  that  mariner.  The 
Professors  of  Clinical  Medicine  and  of  Clinii^al  Surgery 
lecture  in  the  infirmary  on  patients  sutieiiug  from 
disease  in  that  institution.  Such  is  a  brief  st;ite- 
ment  of  what  we  do  in  connexion  with  our  medical 
teaching. 

9265.  As  regards  the  means  at  your  disposal  for 
nifdical  teaching,  you  probably,  in  the  answer  which 
you  have  just  given,  have  described  pretty  completely 
the  ti^aching  staff  of  the  University  ? — Yes,  the  pro- 
fessorial teaching  staff  as  regards  those  particular 
subjects.  But  our  staff  of  teachers  not  only  consists 
of  Professors,  but  of  Assistants.  We  have  two 
sets  of  assistants  in  the  University;  one  set  of  assist- 
ants appointed  by  the  Professors,  the  appointment 
being  confirmed  by  our  University  Court,  which 
is  our  highest  University  authority.  Those  assistants 
are  allowed  us  by  an  ordinance  of  the  Scottish 
University  Commissioners,  a  Commission  which  sat  in 
I860,  and  intx'oduced  most  important  reforms  into  our 
University  system,  and  they  associated  assistants  with 
certain  Chairs.  But  we  have  a  second  group  of 
assistants  appointed  by  the  Professors,  whose  appoint- 
ments are  confirmed  by  the  Senatus,  and  who  are  not 
appointed  under  the  ordinance  of  the  Commissioners, 
as  they  have  been  instituted  at  a  subsequent  period. 
All  the  Chairs  that  I  have  refeiTcd  to,  except  those 
of  Chnical  Medicine  and  Surgery,  have  assistants 
attached  to  them,  who  receive  small  salaries  paid  out 
of  the  general  fund  of  the  University. 

9266.  Do  the  functions  of  the  two  classes  of 
assistants  differ  from  each  other  ? — No,  they  do  not, 
but  it  is  simply  a  difference  in  the  nature  of  their 
appointment. 

9267.  ITave  any  of  the  Chairs  more  than  ont^ 
as.sistant  ? — I  have  one  assistant  allowed  me  by  ordi- 
nance of  the  Commissioners,  who  receives  a  salary  of 
l.')()/.  tVoin  the  general  University  fimd,  but  I  have  to 
erii])loy  three  additional  assistants  who  are  paid  by  me 
out  of  my  own  funds. 

926S.  May  we  understand  that  the  first  class  arc 
paid  from  the  University  funds  geneially  ? — Both 
classes  of  assistants  referred  t.o  In  Answer  926-'), 
v/hether  theii-  ;ippointments  are  (joiifinned  liy  the 
Universlly  Court  or  Seiiatus,  a.rc  ])ald  i'T'om  tln^ 
Univer.slty  CundH  :  hut  as  regai'ds  my  other  three 
asaistautK  i-eCen-ei!  to  In  Answer  9267,  tlicir  app()Int- 
ments  are  jioi,  i-nnlirnied  either  by  the  Univcrsily 
Court  01-  Senatus.  My  reason  for  enipioying  tlieni 
is  simply  due  to  tlie  circumstance  that  I  have  so 
large  a  class  tlial,  f.Jie  iisHJstanl,  )H'ovided  by  the 
University  Is  not  suffielenl.  flii'  my  purpose,  und  1 
must,  tlicrefore,  lind  othej-  ;issiritii.nts,  and  (hat  I  do  on 
my  owTi  rcs[)OiiHJIiiIity,  nnd  [luy  tlirni  myself. 

9269.  Will  you  tell  us  whiut  I'linds  yoiij-  Unl\ersily 
has  JLt  its  commaiul  ? — Tbc  Mnivei'sll.y  publishes  I'.jieb 
year  in  the  cali;ndar  a  statement  showing  Its  ineonni 
and  expenditures;  and  perhaps  the  Connnissioii  will 
allow  uh;  to  givi!  a  brief  abstract  of  tlie  (iniuices  for 
1869-70,  HS  |>riijtc.d  in  th<:  cnleii<I;i.r  Ibr  IM7I-72.  Tlie 
ca|>it.al  of  the  linivei^Hy,  ;i.nd  tliis  is  lis  sole  (■;i.|iil.;i,l,  in 


144,951/.  Of  this  capital  103,556/.  is  specially  destined 
for  certain  purposes,  such  purposes,  for  example,  as 
salaries  for  certain  Chairs,  and  for  scholarships  and 
fellowships,  and  what  we  call  in  Scotland  bursaries, 
which  are  small  exhibitions.  The  only  capital  at  the 
disposal  of  the  University  which  we  can  apply  to 
other  purposes  than  for  those  above  mentioned  is  the 
sum  of  41,395/.  ;  the  interest  of  which  is  the  only 
money  that  we  have  at  our  disposal  as  actual  fixed 
income.  But  the  University  receives,  in  the  form  of 
matriculation  and  graduation  fees,  an  income  fluctuating 
in  its  amount,  which  is  applied  each  year  to  various 
University  purposes.  For  example,  we  receive  from 
each  student  each  year  a  payment  of  1/.,  which  is 
called  a  matriculation  fee,  and  the  sum  of  money 
received  during  1869-70  from  this  source  was  1,642/., 
and  we  received  in  the  shape  of  graduation  fees,  2,022/. 

9270.  (Dr.  Sharjjej/.)  Does  that  include  the  stamp  ? 
— No,  with  the  stamp  deducted,  because  we  simply 
collect  the  stamp  duty  and  hand  that  over  to  the 
Government.  This  is  net.  Then  we  receive  com- 
pensation for  what  is  called  Stationers'  Hall  privilege, 
575/. ;  that  goes  exclusively  to  the  hbrary.  Then  we 
receive  a  grant  of  500/.  from  the  Government  for  the 
maintenance  of  the  buildings.  We  receive  49/.  in  the 
shape  of  fees  for  admission  to  the  library  of  persons 
not  students ;  83/.  by  the  sale  of  our  calendar,  and  50/. 
which  I  see  is  put  in  the  calendar,  under  the  head 
"  miscellaneous."  Adding  these  items  of  annual 
receipts  to  the  interest  of  our  disposable  capital  which 
I  have  already  referred  to,  gives  us  a  disposable 
income  for  general  University  pm-poses  of  7,375/., 
which  is  the  only  money  that  we  have  for  disposal, 
and  which  forms  our  general  University  fund.  This 
income  is  expended  as  follows  :  the  general  admini- 
stration of  the  University,  viz.,  the  salary  of  the  secre- 
tary, the  salary  of  the  clerk,  the  salary  of  our  factor, 
that  is  our  man  of  business,  the  salary  of  the  Dean 
of  the  Medical  Faculty,  of  the  Dean  of  the  Faculty 
of  Arts,  and  the  editing  of  the  calendar.  Those 
items  amount  to  981/.  a  year  Then  the  library  absorbs 
1,584/.  annually.  Then  there  is  217/.  for  the  support 
of  the  anatomical  and  botanical  museums,  which  is  all 
that  we  have  for  museum  purposes ;  the  repair, 
cleaning,  heating,  and  lighting  of  our  buildings,  the 
poor  rate  and  water  rate,  and  insurances,  "absorb 
1827/. ;  for  the  general  service  of  the  University,  in 
the  shape  of  door-keepers,  wanlers.  and  so  on,  we 
spend  595/.  ;  1,465/.  for  class  assistants  and  class 
expenses ;  366/.  for  printing  and  advertisements  ; 
207/.  for  prizes;  18^.  for  graduation  expenses,  and 
41/.  for  sundries,  making  altogether  7,301/.  The 
balance  of  unexpended  income  for  the  year  was  only 
74/.  Of  this  7,375/.,  1,015/.  is  applied  to  the  scientific 
departments  of  medicine,  which  also  receive  in  addition 
125/.  15s.  2r/.  as  interest  of  a  part  of  that  capital  which 
I  have  already  stated  was  specially  destined.  That  is 
all  tliiit  goes  to  medicine  from  that  destined  capital. 

9271.  To  medicine  in  any  shape? — Yes,  in  any 
shape.  For  example,  the  llope  prize  fund,  which  is 
associated  with  the  chemical  department,  receives  50/. 
a  yi'iir  of  that  125/.,  the  Chair  of  Natural  History 
receives  35/.  15a'.  2'/.  under  what  is  called  the  Thom- 
souian  Bequest,  and  the  Chair  of  Botany  receives  40/. 
under  wliat  Is  called  the  Leilli  Harbour  Aunnitj'. 
making  altogether  125/.  lo,s-.  '2t/.  1  ought  also  to  state 
that  ceifiiin  of  the  Professors  in  the  Faculty  of 
MiMlicine  receive  in  t\n}.  shape  of  parliamentary  grants 
1,370/. 

9272.  Is  that  an  additional  fund  to  what  you  before 
uK'ntioncd?— Yes,  autl  perhaps  I  might  explain  to  the 
C..ninil^sl<niers  why  some  of  those  professors  obtiiin 
I'rotn  Pailiamcnt  such  a  sum  of  money.  Prior  to  the 
Scottish  University  Commission  in  the  year  1860  the 
graduation  foes  in  medicine  were  not,  as  is  the 'case 
now,  |)alil  Into  the  gentn-al  University  fund,  but  were 
divid(Hl  amoiigsl:  the  Medical  Professors  who  acted 
as  examiners,  after  certain  deductions  were  made  for 
University  purposes.  Those  fees,  therefore,  constituted 
a  pait  of  their  emoluments  ;  luit  it  was  con,sidercd  to 
he  ;i    b;Ml   pi  iueiple   to  pay   tho  exjunluers  out  of  the 
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exammatiou  fees,  aud  so  the  Scottish  University 
Commissioners  decided  that  the  examination  fees  of 
tlie  candidates  for  graduation  should  be  paid  into  the 
general  fund  of  the  University,  and  by  way  of  com- 
pensation Parliament  granted  to  vai'ious  of  those  Pro- 
fessors a  email  salary,  which  as  a  general  rule  is  100/. 
a  year  ;  but  I  may  mention  that  no  salary  was  allotted 
to  the  Chaii-  of  Anatomy  by  the  Commissioners.  I 
am  the  only  Professor  in  the  University  who  is  left 
without  a  salary,  and  I  believe  I  am  the  only  professor 
in  a  Scottish  University  who  has  no  salary.  All  my 
emoluments  as  Professor  are  simply  what  I  receive  from 
the  students'  fees,  so  that  I  am  in  a  special  position. 
My  colleagues  in  the  Medical  Faculty  have  at  least 
100/.  a  year  in  the  way  of  salary  derived  from  the 
pai'hamentaiy  grant. 

9273.  Was  that  1,370/.  a  year  in  addition  to  the 
income  that  the  University  had  previously  had  ? — 
The  Professors  were  deprived  of  their  graduation 
fees. 

9274.  But  the  graduation  fees  added  so  much,  did 
they  not,  to  the  general  fund  of  the  University  ? — 
Precisely ;  and  of  course  that  fund  is  applied  for 
University  purposes,  so  that  the  University  is  by  so 
much  the  gainer.  It  is  not  paid  into  the  Exchequer, 
it  goes  into  our  own  general  University  fund. 

9275.  {Professor  Stokes.)  Do  I  rightly  understand 
you  that  that  100/.  you  mentioned  constitutes  the  sole 
stipend  of  the  Professors,  or  only  that  portion  which 
was  given  them  in  lieu  of  the  fees  which  were  taken 
away  ? — Perhaps  you  will  allow  me  to  state  that  the 
Professors  of  Chemistry,  Physiology,  Materia  Medica, 
Practice  of  Medicine,  Surgery,  Midwifery,  and  Patho- 
logy had  no  salaries  until  the  Commission  gave  them 
the  salary  which  I  have  referred  to  in  lieu  of  the 
graduation  fees.  The  Professor  of  Chemistiy  has  now 
200/.  a  year,  the  Professor  of  Physiology  has  150/.  by 
this  parliamentary  grant ;  but  the  Professors  of 
Materia  Medica,  of  Practice  of  Medicine,  of  Surgery, 
of  Midwifery,  and  of  Pathology  have  only  100/.  a 
year  each  ;  the  three  Regius  Chairs,  viz.,  Clinical 
Surgery,  Medical  Jurisprudence,  and  Natural  History, 
each  has  a  parliamentary  grant.  The  Professors  of 
Clinical  Surgery  and  Medical  Jurisprudence  have  100/. 
a  year.  The  Professor  of  Natural  History  has  a  some- 
what larger  siun.  I  see  it  put  down  in  the  calendar  at 
160/.  Prior  to  the  passing  of  the  ordinance  of  the 
Scottish  University  Commissioners  the  Regius  pro- 
fessors then  in  office  had  their  share  of  the  graduation 
fees  as  well  as  the  parliamentary  salary,  and  the  Com- 
missioners reserved  to  the  then  holders  of  those  Regius 
Chairs  the  privilege  of  still  taking  their  share  of  the 
graduation  fees  so  long  as  they  lived ;  but  now  those 
gentlemen  have  aU  cither  died  or  resigned,  and  con- 
sequently the  present  holders  of  the  Chairs  only  get 
the  parliamentai-y  grant,  they  do  not  get  the  gradua- 
tion fees;  but  the  former  professors  had  a  life  interest 
as  it  were  in  the  graduation  fees.  Mr.  Syme,  the 
Professor  of  Clinical  Surgery  during  his  life  for  the 
time  that  he  held  the  Chaii-  had  100/.  a  year,  and  his 
share  of  the  graduation  fees ;  but  as  soon  as  he  resigned 
his  successor  lost  the  right  to  share  the  graduation 
fees,  and  had  only  the  salary  attached  to  his  Regius 
Professorship,  wluch  is  100/. 

9276.  (Chairman.)  Can  you  give  the  Commission 
some  general  notion  of  how  the  income  of  the  fixed 
capital  sum  is  applied;  is  it  applied  to  other  special 
teaching  purposes  ? — Of  this  103,556/.  the  interest  of 
24,056/.  is  applied  by  special  bequests  to  the  endow- 
ments of  five  Chairs,  viz.,  the  Chair  of  Agiiculture,  the 
Chair  of  Natural  History,  the  Chair  of  Sanscrit,  the 
Chair  of  Music,  and  the  Chair  of  Engineering.  The 
interest  of  8,500/.  is  applied  to  the  expenses  of  the 
Chair  of  Music,  and  the  payment  of  an  assistant, 
under  a  special  bequest  by  General  Reid.  The 
interest  of  1,000/.  goes  to  the  expenses  of  the 
engineering  Chair.  The  interest  of  8,000/.  goes  to 
the  payment  of  what  is  called  the  Reid  Commemora- 
tion Concert ;  General  Reid  who  founded  tlie  Chair 
of  Music  ordered  that  a  concert  should  be  given 
annually  on  his  birthday,  and  the  interest  of  8,000/.  is 


set  apart  for  that  purpose.  The  interest  of  the  re-  w_  Turner, 
maining  54,720/.  goes  to  the  bursaries,  scholarships,  Esq.,  M.B. 
and  fellowships  ;  but  I  should  state  that  those  bursa-  - — 

ries,   scholarships,  and  fellowships  are,  with  four  ex-       ____^^"' 
ceptions,   associated  with   the  faculties  of  arts  and       ~ 
theology ;    with    medicine   there    is   only   one ;    with 
natural  science,  three.     I  think  that  our  law  faculty 
has  no  exhibitions, 

9277.  Then  the  parliamentary  grant  of  1,370/.  a 
year  goes  entirely  to  professors  connected  with  the 
department  of  medicine? — Entirely  so,  to  the  professors 
of  the  subjects  that  I  have  already  mentioned  at  the 
commencement  of  my  statement. 

9278.  Will  you  next  proceed  to  tell  the  Commis- 
sion what  space  you  possess  for  lecture  rooms,  for 
museums,  and  for  practical  work  ? — I  have  brought 
with  me  a  ground  plan  of  the  University  buildings 
{producing  the  same).  Our  University  building  is  in 
the  form  of  a  quadrangle  surrounding  a  central  court ; 
it  is  a  lofty  building  of  three  or  four  stories,  because 
the  ground  is  somewhat  irregular,  so  that  we  get  an 
additional  floor  in  certain  parts  of  it.  It  was  erected 
in  the  latter  part  of  the  last  century  and  the  early  part 
of  the  present  century.  1  may  show  to  the  Com- 
mission what  the  character  of  the  original  coUege 
buildings  of  Edinburgh  was.  Those  were  the  old 
buildings  {producing  another  plan)  of  the  University 
of  Edinburgh  in  the  last  century,  like  a  row  of  very 
ordinary  cottages  ;  but  at  the  end  of  the  last  century 
it  was  recognised  that  they  were  veiy  inadequate  for 
the  purpose,  and  a  public  subscription  was  started  in 
Scotland  for  the  purpose  of  raising  funds,  and  from  an 
official  document  which  I  have  here  I  find  that  about 
30,000/.  was  subscribed,  and  the  college  was  com- 
menced to  be  built  with  that  money.  I  am  given  to 
understand  that  the  east  side  of  the  present  college, 
the  north  side,  and  the  north-west  corner,  were  built 
with  that  money,  but  the  subscription  being  exhausted 
the  erection  of  the  building  ceased  until  the  Govern- 
ment was  prevailed  upon  to  undertake  its  completion. 
The  building  was  originally  designed  by  one  of  the 
brothers  Adam  ;  but  when  the  Government  undertook 
its  completion  Mr.  Adam  was  dead,  and  the  work  was 
entrusted  to  Mr.  Playfair,  the  eminent  architect,  and 
a  man  who  did  so  much  for  the  general  architecture 
of  Edinburgh,  and  the  Government  voted  upwards  of 
129,000/.  to  complete  our  college  buildings,  as  I  see 
stated  in  a  document  which  was  sent  in  to  the  Trea- 
sury some  years  ago,  so  that  the  west  end,  the  south 
end,  and  the  south-east  end  of  the  college  cost  upwards 
of  129,000/.  Professor  Stokes  will  I  think  bear  me 
out  that  our  library  hall  is  one  of  the  most  magnificent 
halls  in  the  country. 

9279.  Does  that  comprise  the  whole  of  the  buildings 
possessed  by  the  University  for  all  purposes  ? — The 
whole  of  the  buildings  possessed  by  the  University, 
with  one  exception,  that  Is  to  say,  the  music-class  room, 
which  was  built  out  of  a  fund  provided  by  General 
Reid,  and  which  is  In  another  part  of  the  town. 

9280.  Do  you  know  at  all  the  length  of  those 
Unlvei'slty  buildings  from  west  to  east  ? — Speaking 
from  memory,  I  think  that  the  surface  area  covered  by 
that  building  is  about  95,000  superficial  feet. 

9281.  Does  that  include  both  court  and  buildings  ? 
—Yes,  both  court  and  buildings  ;  it  is  the  entire  area. 
I  should  like  to  make  a  statement  which  perhaps  may 
be  Interesting  in  connexion  with  the  antiquity  of  some 
of  our  Chairs  of  Science,  to  show  liow  long  we  have 
really  had  scientific  Chairs  in  the  University,  and  when 
some  of  them  were  founded.  The  Chair  of  Botany 
was  founded  m  1676,  the  Chair  of  Institutes  of  Medi- 
cine, that  Is  to  say,  the  Chair  In  which  physiology  is 
taught,  was  founded  in  1685,  the  Chair  of  Practice  of 
Physic  in  the  same  year,  the  Chair  of  Anatomy  in  1705, 
the  Chair  of  Natural  Philosophy  In  1708,  the  Chair  of 
Chemistry  In  1713,theChairofNatural  History  In  1767- 
Since  the  beginning  of  the  present  century  1 1  new  Chairs 
have  been  founded  in  the  University,  four  of  which 
Chairs  are  In  the  department  of  medicine,  namely,  the 
Chairs  of  Clinical  Surgery,  of  Medical  Jurisprudence,  of 
Surgeiy,  and  of  Pathology.     The  remaining  seven  are 

A  2 


ROYAL   COMMISSION   ON   SCIENTIFIC   INSTRUCTION,  ETC.  : — MINUTES   OF   EVIDENCE. 


W.  Turner,      not  in  the  department  of  medicine.     Those  are  the 
Esq.,  M.B.      Chairs  of  Engineering,    Geology,  Conveyancing,    the 
12  r~h~is7'i     Theory  of  Music,   Biblical  Criticism,  Sanscrit,    and 
'^  '  Political  Economy.     The   point   upon  which  1  wish 

especially  now  to  address  the  Commission  is  with  re- 
ference to  what  I  think  I  may  call  our  great  want, 
and  one  in  which  we  really  do  require  aid  in  the  most 
material  manner,  and  that  is  for  new  buildings, 

9282.  Can  you  give  the  Commission  some  idea  of 
how  those  buildings  are  occupied,  and  the  purposes  to 
which  they  are  applied  ? — For  lecture  rooms,  museums, 
laboratories,  dissecting  rooms,  and  all  the  various 
apartments  required  for  giving  instruction  in  medicine, 
law,  theology,  and  arts,  with  a  largo  and  very  valuable 
library  of  some  150,000  volumes,  and  the  library  takes 
up  nearly  the  whole  of  the  south  side  of  the  college 
building,  and  is  greatly  in  want  of  increased  space. 

9283.  {Dr.  Skarpcy.)  Docs  miy  professor  reside  in 
the  college  now  ? — The  only  persons  who  reside  in  the 
coUego  buildings  are  the  librarian,  who  resides  at  tho 
east  side,  and  the  janitor,  who  resides  near  the  gate ; 
there  are  no  professors'  residences  in  the  college. 

9284.  {Chairman.)  "Will  you  have  the  goodness  to 
proceed  with  your  statement  as  to  the  purposes  to 
which  the  buildings  are  applied  ? — I  should  wish  to 
mention  that  we  have  1 8  lectiire  rooms,  and  40  distinct 
courses  of  instruction  are  given  in  those  ]8  rooms. 
Some  of  the  lecture  rooms  have  as  many  as  three 
distinct  courses  of  instruction  each  day  given  in  them, 
and  this  in  many  subjects  is  a  matter  of  excessive 
inconvenience.  The  Professor  of  Pathology,  for  ex- 
ample, whose  subject  is  one  not  very  agreealDle  ro  non- 
professional people,  has  to  lecture  in  a  room  which  is 
used  only  one  hour  before  he  enters  it  by  the  Professor 
of  Moral  Philosophy,  and  one  hour  after  he  leaves  it 
by  the  Professor  of  Geology.  But  I  state  this  merely 
to  show  how  much  wc  are  hampered  for  want  of  class 
rooms.  Another  subject  which  I  should  like  to  bring 
before  the  Commission  is  the  enormous  development 
which  has  taken  place  of  late  years  in  practical  teaching 
in  connexion  Avitli  all  the  departments  of  scientihc 
medicine,  and  perhaps  I  may  be  allowed  to  iUustrate 
it  from  my  own  subject,  anatomy.  When  the  part  of 
the  college  now  set  apart  for  anatomical  teaching, 
namely,  the  north-west  corner,  was  constructed,  the 
teaching  in  practical  anatomy  was  confined  to  a  very 
few  students,  and  could  be  carried  on  in  a  moderate 
sized  apartment;  but  at  this  present  time  all  students 
of  medicine  are  compelled  to  go  through  a  very  strin- 
gent course  of  instruction  in  practical  anatomy  ;  and 
we  require  for  that  purpose  spacious,  well-ventilated 
rooms.  The  Professor  of  Chemistry  will  stato  the 
same  with  regard  to  his  subject,  and  the  Professor  of 
Pathology,  the  Professor  of  Institutes  of  Medicine,  the 
Professor  of  Natural  History,  the  Professor  of  Sur- 
gery, the  Professor  of  Medical  Jurisprudence,  all  require 
class  rooms  for  practical  instruction,  and  those  take  up 
a  large  comparative  amount  of  space,  because  you  can- 
not pack  the  students  as  you  do  in  a  lecture  room  ;  tla'y 
must  have  space  to  move  about  in.  The  Professor 
of  Materia  Mcdica  also  wished  me  to  state  that  it 
would  be  necessai'y,  in  order  to  carry  out  the  wishes  of 
the  Medical  Council  as  regards  teaching  his  suliject, 
tltat  he  should  have  a  ial)orafory,  in  onler  tliat  lie 
should  teacli  pi-actical  pharmacy;  so  that  wt^  ni'ed  a 
great  amount  of  sj>ace  ibr  this  purpose.  Wo  lia\'c. 
had  a  committee  sitting  and  rcct^iving  reports  I'rom  tlio 
individual  professors  with  I'Cgard  to  ttur  re(|iiiremenfs 
ifi  this  jjarticular ;  and  our  Committee  hasth-awn  u|)  a 
draft  report, Monie  eojiics  of  which  1  have  lii'onglit  with 
mf,  ami  il'  your  gT'jico  wotdd  wisli  mo,  1  could  Iravo 
them  with  the;  Commissifiri,  nml  1  t-liink  tliey  will  give 
in  a  brief  i'oi'ui  a  statement  as  to  wliat  our  jh'i'iIs  are 
as  regards  space  {(klivrring  in.  flu:  s(tmc).  J  may  refer 
to  the  table  on  page  4,  which  gives  a  brief  slatenient 
as  to  wiiat  we  requii-e.  We  |jropose  1,o  trans|>Ianl,  llic 
Medical  Sc>iool  from  the  present  Ujiiversity  buildings 
to  a  new  site,  so  as  to  hiave  the  present  buihljngs 
for  the  other  de[)aitments  of  the  University.  W<>  are 
in  treaty  for  tlie  acquisition  of  a  piece  of  ground 
excellently  situated  fur  oui-  purpoae,  and  wu  hope 


to  acquire  this  ground  without  much  delay.  _We 
contemplate  that  we  shall  require  in  our  new  buildings 
for  the  Medical  School  about  60,000  superficial  feet ; 
and  on  that  page  4  there  is  a  statement  as  to  how 
much  will  be  required  by  each  department — Anatomy, 
20,000  square  feet  ;Chemistry,12,000;ilf(z^eHa7We(^eca, 
5,616  ;  Institutes  of  Medicine  (that  is,  Physiology) 
5,500 ;  Pathology,  4,000 ;  Medical  Jurisprudence, 
Surgery,  Practice  of  Medicine,  and  Mid-wifery,  3,000 
each,  I  should  mention,  in  connexion  with  the 
very  large  amount  of  space  which  anatomy  requires, 
that  this  includes  not  only  what  is  needed  for  class 
teaching  purposes,  but  also  for  the  anatomical 
museum  belonging  to  the  University,  The  Univer- 
sity possesses  an  excellent  anatomical  museum  which 
was  founde<l  by  the  family  of  the  Monros.  It  has 
been  largely  added  to  of  late  years,  and  at  this  present 
time  the  museum  is  so  full  of  specimens  that  it  cannot 
he  employed  so  efficiently  as  we  wish  it  to  be  used  for 
teaching  purposes,  and  we  positively  cannot  show,  for 
want  of  space,  numbers  of  extremely  valuable  specimens 
and  preparations  that  we  possess,  many  of  which  are 
stowed  away  in  boxes  and  di'awers  in  a  room  very  im- 
perfectly lighted.  Referring  again  to  the  plan  on  the 
table  simply  to  show  where  the  anatomical  museum  is 
situated,  the  Commission  will  observe  that  it  is  at  the 
north-west  corner  of  the  college.  On  the  west  side  of 
the  college  is  a  street  only  16  feet  in  width,  and  when 
the  present  college  was  built  the  ground  to  the  west  of 
this  street  was  a  large  open  space,  and  then  the  west 
side  of  the  college  was  excellently  lighted ;  but  the 
Government  recently  acquired  this  open  space,  and 
they  have  erected  upon  it  the  buildings  of  the  Museum 
of  Science  and  Art.  Tliat  has  been  done  within  the 
last  six  or  eight  years,  and  the  lofty  building  of  the 
Museum  of  Science  and  Art  has  cut  off  the  light  from 
the  west  end  of  the  college,  and  has  rendered  almost 
useless  the  rooms  situated  on  the  west  side,  some  of 
which  are  the  apartments  of  the  Anatomical  Museum. 
Another  reason  why  we  arc  so  desirous  of  having  an 
extension  of  our  buildings  is  on  account  of  the  great 
increase  in  the  number  of  our  students. 

9285.  Are  the  Commission  to  understand  that  this 
60,000  feet  includes  everything  that  you  require  for 
all  purposes  in  the  Medical  i)epartment  ? — For  all 
purposes  in  the  Medical  Departm.ent,  and  we  are  of 
opinion  that  when  the  medical  professors  migrate  to 
another  building,  tliere  will  be  sufficient  space  left 
in  the  present  building  for  the  needs  of  the  professor 
who  will  be  left  in  the  occupation  of  it. 

9286.  You  consider  that  this  would  supply  all 
the  requirements  of  the  University  as  far  as  additional 
space  is  concerned?— Yes,  at  this  present  time  it 
would. 

9287.  Will  you  proceed  to  state  to  the  Commission 
the  number  of  students  reccivhig  instruction  in  the 
scientilic  departments  of  medicine?-^!  should  like  to 
put  in  a  statement  of  the  number  of  matriculated 
students  in  the  University  of  Edinburgh  during  the  past 
live  years.  Tiie  whole  number  of  matriculated  students 
in  1807-68  w;u^  1,513  ;  in  1868-69,  1,564  ;  in  1869-70, 
1,698  ;  in  1870-71,  1,768  ;  and  up  to  tlie  present  date 
lor  1871-72  we  Imvc  1,731;  but  to  those  will  have 
to  be  added  the  sununer  matriculation,  which  will  pro- 
bii!>ly  be  aliout  100  medical  students,  so  that  we  may 
eslitnate  tho  total  number  fur  1871-72  at  1,831  um- 
tricidated  students.  Of  those  the  following  belong  to 
the  Medical  Department,  In  1867-68,  there  wore  449  ; 
in  18()8-69,  516  ;  in  1869-70,  ry^(^  ;  hi  1870-71,  678*; 
ami  uj)  to  the  present  time,  in  1871-72,  622  ;  mid  if 
wo  allow  forour  summer  matriculation  Niy  100  medical 
slinli^nls,  that  would  give  us  722  for  1871-72.  So 
that  our  number  represents  that  of  tho  largest  medical 
sehdol  in  the  country.  There  is  no  other  school  which 
educates  so  nmny  in  medicine.  With  reference  to 
my  own  dei)ar(,ment,  perhaps  I  might  be  allowed  to 
filato  tho  number  attending  my  own  instruction  in 
anatomy.  Taking  the  same  five  yctus,  there  were 
200  attending  my  lectnres  in  1867--68;  in  1H68-69 
211  ;  in  1869-70,  240  ;  in  1870-71,  284;  and  in  tlie 
proacut   winter,  307.    Then  attcndiug  my  practical 
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instruction,  that  is  to  saj,  using  my  dissecting  room, 
in  1867-68,  there  were  234  ;  in  1868-69,  217  ;  in 
1869-70,  264  ;  in  1870-71,  317;  and  in  the  present 
winter,  333.  The  amount  of  accommodation  required 
for  the  practical  instruction  of  333  students  is  of 
course  very  large,  and  the  crowded  acd  imperfectly 
ventilated  condition  of  my  practical  rooms,  which  are 
situated  in  the  upper  floor  of  the  building,  and  therefore 
inconvenient  of  access,  have  this  winter  been  a  matter 
of  very  considerable  anxiety.  We  get  our  ventilation 
and  light  from  the  roof. 

9288.  You  have  not  the  whole  300  at  work  at  one 
time  I  presume  ? — Not  all  at  one  time,  but  still  I  may 
have  perhaps  200  in  the  rooms  at  one  time. 

9289.  Over  how  many  years  does  the  course  of 
instruction  usually  extend? — Four  years  in  medicine. 

9290.  Then  might  we  multiply  this  number  of 
matriculations  by  four  to  get  the  number  of  students 
actually  undergoing  instruction  at  the  same  time  ? — 
No  ;  with  us  the  matriculation  is  annual.  In  the 
Scottish  Universities  the  term  "  matriculation  "  has  an 
entirely  different  meaning  from  that  which  it  has  in 
the  English  Universities,  In  the  Scottish  Universities 
no  entrance  examination  is  required  previous  to  matri- 
culation, which  consists  in  enrolling  the  name  and 
signing  a  declaration  in  the  University  album  to  the 
effect  that  the  student  will  be  diligent,  obedient  to  his 
teachers,  and  loyal  to  the  University.  On  the  eni'ol- 
ment  of  his  name  upon  the  general  list  of  students  of 
the  University  he  pays  H.  to  the  general  fund  of  the 
University,  and  that  payment  of  1/.  gives  to  the  stu- 
dent the  free  use  of  the  library  for  that  year.  The 
enrolment  of  the  name,  the  signing  the  declaration,  and 
the  payment  of  1  /.  have  to  he  repeated  at  the  commence- 
ment of  each  year  of  study. 

9291.  Will  you  bo  so  good  as  to  describe  the  system 
of  examination  for  the  degree  in  medicine  ? — The 
examination  for  our  degree  in  medicine  is  divided  into 
three  stages:  Firstly,  an  examination  in  botany, 
chemistry,  and  natural  history.  Secondly,  an  ex- 
amination in  anatomy,  physiology,  pathology,  and 
Materia  Medtca.  Thirdly,  an  examination  in  the 
practice  of  medicine,  surgery,  midwifery,  medical 
jurisprudence,  and  in  clinical  medicine  and  surgery. 
As  to  ehemistr}',  natural  history,  and  botany,  a 
student  can  go  up  for  examination  in  those  subjects 
either  at  the  end  of  his  second  summer,  or  at  the  end 
of  his  second  winter.  He  can  select  which  time 
suits  hira  best.  If  he  passes  be  then  goes  on  for  the 
examination  in  anatomy,  physiology,  pathology,  and 
Materia  Medica ;  but  he  cannot  proceed  for  examination 
in  those  subjects  until  the  end  of  his  third  winter,  and 
then  the  examination  in  the  remaining  subjects  takes 
place  in  the  summer  of  his  fourth  year  of  study.  The 
examinations  are  in  all  cases  partly  written,  partly 
oral,  and  partly  practical.  If  he  succeeds  in  passing 
in  these  varieus  subjects,  that  is  to  say,  after  four 
years  of  study,  he  gets  the  degree  of  Bachelor  of 
Medicine,  and  if  he  chooses  the  degree  of  Master  of 
Surgery  ;  but  he  can  take  the  degree  of  Bachelor  of 
Medicine  without  taking  that  of  Master  of  Surgery  if 
he  is  so  disposed.  There  is  a  small  additional  fee  for 
the  Master  of  Surgery.  The  degree  of  Doctor  of 
Medicine  cannot  be  conferred  until  the  candidate  is 
24  years  of  age,  and  at  least  two  years  subsequent  to 
his  having  received  his  degree  of  Bachelor  of  Medi- 
cine. A  thesis  on  some  branch  of  knowledge  com- 
prised in  the  professional  examinations  for  the  degree 
of  Bachelor  of  Medicine  must  be  submitted  to  and 
approved  by  the  medical  faculty  before  the  doctors' 
degree  is  conferred. 

9292.  Do  you  not  require  any  preliminary  exami- 
nation of  a  literary  character,  or  for  testing  the 
student's  knowledge  of  mathematics  ? — We  have  an 
excellent  preliminary  examination  which  all  are 
obliged  to  pass.  No  student  can  be  placed  on  the 
register  of  medical  students  until  ho  has  passed  this 
jireliminary  examination,  and  perhaps  I  might  state 
what  the  subj  ects  of  examination  are  :  they  are  English, 
Latin,  arithmetic,  the  elements  of  mathematics,  that  is 
to  say,  both  Euclid  and  algebra,  and  mechanics ;  those 


are  essential,  and  they  must  be  passed.  Then  a 
student  may  select  two  out  of  the  following  subjects, 
but  he  must  take  two  before  he  can  take  his  Bachelor's 
degree,  Greek,  French,  German,  higher  mathematics, 
natural  philosophy,  logic,  and  moral  philosophy.  If 
he  goes  on  for  the  degree  of  Doctor  of  Medicine,  he 
must  pass  in  Greek,  which  is  essential,  and  he  must 
take  either  logic  or  moral  philosophy. 

9293.  {Sir  J.  P.  Kay-Shuttleworlh.)  Would  the 
possession  of  a  degree  from  any  other  University 
stand  in  the  place  of  that  preliminary  examination  ? — 
The  degree  of  Bachelor  of  Aits  from  any  of  tJie  Uni- 
versities in  the  United  Kingdom,  and  the  London 
University  matriculation  examination,  would  stand  in 
the  place  of  that  exainination. 

9294.  (Chairman.)  Are  the  examinations  in  the 
first  yeai'  of  which  you  have  spoken,  namely,  the  ex- 
aminatjous  in  chemistry,  natural  hisLoiy,  and  botany, 
confined  to  medical  students,  or  may  other  students 
also  go  in  for  those  examinations  ? — Other  students 
may  go  in  for  those  examinations,  because  we  give 
a  degi'ce  in  science  as  well  as  a  degree  in  medicine. 

9295.  Will  you  now  go  ou  to  describe  to  the  Com- 
mission the  aid  which  in  your  opinion  is  required 
in  order  properly  to  develope  the  resources  of  the 
University  ? — The  primary  matter  ou  ivhich  I  wish 
to  speak  in  connexion  with  this  part  of  my  evidence 
is  the  gi'cat  need  that  we  have  for  an  extension 
of  the  buildings.  From  the  statement  which  I  have 
already  made  to  the  Commission  with  reference  to 
our  funds,  I  think  it  will  be  seen  that  our  capital 
is  extremely  small,  and  the  interest  on  this  capital 
is  absolutely  needed  for  providing  for  our  general 
administration,  our  library,  museums,  the  preservation 
of  buildings,  and  so  on,  so  that  the  University  has  of 
itself  no  capital  to  apply  for  the  purpose  of  erecting 
new  buildiugs.  The  University  has  to  ask  therefore 
for  money,  both  for  buying  thegrouud  and  for  budding 
the  necessary  structures.  We  propose  to  go  to  the 
public  and  endeavour  to  raise  what  we  can  in  the  way 
of  subscription.  But  I  may  state  that  the  people  of 
Edinburgh  and  of  the  surrounding  district  have, 
during  the  past  four  or  five  years,  raised  a  sum  o£ 
upwards  of  70,000/.  for  building  a  new  infirmary,  so 
that  the  pubhc  pocket  has  been,  we  think,  very 
materially  drained  for  that  purpose  ;  and  although 
we  may  raise,  and  I  hope  we  shall  raise,  a  consi- 
derable sum  of  money,  yet  we  do  not  anticipate  that 
we  shall  be  able  to  collect  all  that  will  bo  needed,  and 
we  are  desirous  of  obtaining  aid  in  this  respect 
from  the  Government.  The  Govei'ument  aided  the 
University  in  the  beginning  of  the  present  century, 
when  it  liberally  provided  129,000/.  for  the  construc- 
tion of  or  completing  the  construction  of  our  present 
buildings.  The  Government  also  has  aided  in  a  most 
munificent  manner  the  University  of  Glasgow,  and  it 
has  ijrovided  funds  for  the  Universities  of  Aberdeen 
and  St.  Andrew's,  and  we  are  desirous  of  obtaining 
assistance  from  it  for  our  own  purposes. 

9296.  Has  an  estimate  been  formed  of  the  sum  that 
will  be  required  for  (he  new  buildings,  including  the 
purchase  of  the  site  ? — We  hope  to  obtain  the  neces- 
sary ground  for  some  18,000/.  or  20,000/.,  but  wo  have 
made  no  estimate  as  to  what  the  hinldings  may  cost, 

9297.  Are  you  able  to  give  any  rough  estimate  ? — 
I  have  no  experience  to  enable  me  to  do  so. 

9298.  Although  the  University  have  taken  steps  for 
acquiring  the  land,  they  have  not  proceeded  to  make 
any  estimate  of  the  total  sum  that  may  be  required  ? — 
No,  we  liavo  had  no  report  from  the  architect  on  that 
subject. 

9299.  (Sir  J.  P.  Ka.y- Shuttleivorth.')  Have  you  any 
apprehension  that  it  will  exceed  50,000/.  ? — I  think 
that  the  buildings  themselves  may  be  done  for 
50,000/.,  but  this  is  merely  a  guess  at  rhc  probable 
cost. 

9300.  (Chairman,)  Would  funds  also  be  required 
for  apparatus  ? — We  would  say  that  a  grant  for  ex- 
tension of  buildings  and  for  the  necessary  fittings  is 
what  we  are  in  the  first  place  wishing  to  ask  for. 

9301.  Are  there  any  other  directions  in  wliich  you 
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W.  Turner,  are  of  opinion  that  assistance  is  required  for  the 
Esq.,  M.B.  advaucemeiit  of  scientific  medicine? — I  conceive  that 
12  Petn872  '^■'-■^■y  important  assiytauce  might  be  given  to  us  if  we 
^ '  had  some  inci-eiised  endov^'ments  for  the  proper  pay- 
ment of  assistants,  and  also  for  procuring  appliances 
for  teaching.  lu  the  detailed  statement  iis  to  scien- 
tific instruction,  and  the  means  availablo  f<)r  the  ad- 
vancement of  weienec  in  the  University  of  Edinhnrgh, 
with  suggestions  for  the  inipru\"L'nu'nt  of  the  same, 
which  the  University  has  liaudcd  in  lo  the  Connnis- 
siou,  if  the  Conuiiissioners  will  look  at  tlio  sums  of 
money  paid  to  our  assistants,  by  the  University,  they 
will  see  that  those  sums  ai'c  in  many  cmscs  miserably 
inadequate.  The  I'rolVssor  of  ]'hysioh.igy,  for  cxanii)le, 
Inis  only  100/.  alU)Wcd  for  hi,s  assistant.  Now  (ho 
assistant's  tinu-'  is  entirely  lakeu  np,  and  lie  is  working 
nine  or  ten  months  in  llie  year  tlie  greater  part  nC  the 
day.  I  myself  have  only  an  allowance  oi'  200/.  for  the 
payment  of  my  princi|)al  :i,ssistant  or  denions(rii.tt)r, 
whose  time  is  entiridy  devoted  to  the  work  ol'  (ho  t-Iass, 
and  foi-  the  other  expenses  of  my  class,  which  is  \ei-y 
inadequate  to  tlio  purjiose,  and  1  have  already  slatid 
thai  1  havr  lo  pi'ovide  three  additiouiil  assistiuits  unt 
of  uiv  own  private  means. 

9302.  {Dr.  ^lun-pcy.)  There  is  a  separate  fee,  is 
there  not,  lor  lectures  on  anatomy  anil  for  practical 
anatomy  ? — Yes;  the  fee  for  the  lectures  is  four 
guineas  for  the  first  year,  and  the  fee  foi-  practical 
anatomy  is  three  guineas. 

9303.  {Sir  J.  P.  Koy-Slnittlcworth.)  Does  that 
ini-Iude  also  the  provision  of  sultjects? — The  students 
]iay  asniall  addirional  sum  for  each  part;  "is.  is  the  sum 
that  thev  pa}'.  I  may  also  state  that  the  Professor  of 
Is'alural  llislory  has  only  30^.  a  year  allowed  ftir  his 
assistant,  the  Professor  of  Botany  has  2o/.  allowed  for 
his  assistant,  and  the  Professor  of  Materia  Mvilica 
has  50/. 

9304.  {Dr.  Hkurpey.)  The  Professor  of  Botany  lias 
assistance,  1  bclit^ve,  only  for  three  months  in  tlie 
ye^ar  ? — Yes.  The  Professor  of  i*racticenf  Medicine  is 
allowed  25/.,  tlie  Professor  of  Surgery  25/.,  tlu^  Profes- 
sor of  Pathology  25/,,  and  the  Prul'essur  of  ]\ledical 
Jurisprudence  50/.  ;  so  that  we  conceive  that  our  as- 
si^lanl.sare  miserably  remunerated. 

9iJ05.  {Chairman.)  But  the  University  docs  not 
pr.ssess  any  funds  whicli  will  enable  tlimi  tn  remune- 
rate the  assistants  more  sulliciently  ? — We  are  unable 
to  do  so. 

9306.  Anil  you  think  it  would  be  desirable  that  the 
Government  slioul<i  i-cTuler  further  assistance  in  that 
direction  ? — I  think  it  would  l.)C  veiy  desirable  if  we 
bad  some  ill(•rea^^.'d  endowments  for  that  pnrjiose. 

9307.  I  do  not  understand  from  your  evidence  tluit 
there  is  any  special  prn\isiun  made  at  Ktlinimrgh  for 
original  researeli  ? — I  think  I  may  say  that  there  is  no 
speeial  provision  nnide  for  original  research  in  the 
.sliajic  of  funds. 

930s.  iJo  you  consider  thai,  asuhjeet  oi' ini|iorLjince  ? 
—  I  consider  it  a  subject  of  vei'y  grent  iniportanci'. 

9309.  Can  you  suggest  wliat  Avoidd  lie  (he  liesl. 
Tiie;ii)^  Tor  ui:il<iiig  sueli  ])rovisi(.iri  ? — I  (hink  llial.  wi' 
ou-lil.  IM  po.-,-e^..s  fiiiids  (o  enable  us  lo  |,ro.-ur'e  :i.ll  llie 
|,li;nic.  ^  :iiid  :ill  the  best  iushiuuruls  |-e<|uired 
.li.  Tln.n  1  tlimk  that  if  w,  cnld  liold  nut 
y  imliieruiriits  to  our  students  to  pursue  :i 
•  e;)i  riT,  lor  say  a  f(;w  years  afU-r  iheii-  ^railu- 
illlif  Univeisity  eould  ollei-  tlu^ni  any  iudiico 
lo    iriiuili)    .-ibouL    the    Universil),    eai'i'yiug    on 
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the  most  distinguished  medical  graduate  of  each  year. 
That  is  all  that  we  have  to  offer. 

9310.  Are  any  of  those  endowments  of  recent  date  ? 
—They  are  all,  excepting  the  Hope  Chemistry  Prize, 
endowments  founded  during  the  past  10  years.  The 
exact  date  of  the  Hope  Chemistry  Prize  Professor 
Crum  Brown  will  be  able  to  mention  ;  but  the  others 
ai-e  in  fact  since  the  Act  of  1858,  when  the  Scottish 
University  Commission  took  the  patronage  and  govern- 
ment out  of  the  hands  of  the  town  council  of  the  city 
of  Rdinburgh,  and  gave  to  the  University  an  inde- 
pendent government. 

9311.  Do  yon  think  that  there  is  any  considerable 
probability  that   further   endowments   will   be   derived 

"from  private  sources? — I  think  it  is  very  probable 
Ihut  we  shall  occasionally  receive  additional  endow- 
ments from  private  benefactors. 

9312.  T'hose  subjects  which  you  have  last  described  to 
us  you  are  of  opinion  cannot  be  provided  for  unless 
assistance  is  obtained  i'rom  the  Government,  more 
es[)ecially  with  reference  to  provision  for  original  re- 
search ? — -1  see  no  prospect  of  it  at  this  present  time. 
Theri.^  is  one  otlier  ])oint  which  perhaps  I  might  refer 
to.  1  have  spoken  hitherto  of  our  medical  instruction 
and  our  appliances  for  it  simply  in  connexion  with 
our  system  of  professional  training,  but  there  are 
various  departments  of  knowledge  which  form  a  part 
of  the  professional  training  in  medicine,  which  are  also 
of  importance  in  connexion  with  a  general  scientific 
education.  MoreespeciallyT  refer. to  botany,  chemistry, 
natural  history,  anatomy,  and  physiology.  If  we  pos- 
sessed proper  buildings  for  teaching  purposes,  if  we 
possessed  proper  apjiliances  in  the  way  of  apparatus, 
and  if  we  possessi'd  sulfieient  funds  to  remunerate  and 
]'etain  about  us  a  good  staff  of  well-qualified  assistants, 
1  think  that  the  University  would  be  enabled  to  deve- 
lope  itself  as  a  teaching  body  in  connexion  with  afford- 
ing general  scientific  instruction,  much  more  so  than 
it  has  hitherto  been  able  to  do. 

9313.  With  regard  to  the  assistants  that  you  have 
spoken  of,  are  they  in  general  those  who  had  been 
former  students  ?  —  They  arc  in  general  young 
graduates  of  the  University,  graduates  who  have  gone 
througli  a  distinguished  career  as  students,  and  who 
have  shown  a  special  aptitude  for  the  particular 
subjects  that  they  are  appointed  to  assist  in  teaching. 

9314.  Do  they  often  iiold  the  office  for  any  con- 
siderable time,  or  usually  for  two  or  three  years  only  ? 
— Some  of  them  for  a  short  time  only — one  year — ■ 
otbei's  for  a  longer  period.  vSome  get  promotion  else- 
where in  the  particular  subject  to  which  they  have 
spe<-ially  applied  themseh'es.  Edinburgh  I  think  I 
may  say  has  been  a  great  training  school  for  professors. 
The  proi'essorships  in  many  colleges  and  Universities, 
u()t  only  in  .Scotland,  but  in  Knglaud,  Ireland,  and  the 
colonies,  are  filled  by  Edinbnrgh  graduates, 

9315.  Althiiugh  the  emoluments  are  very  small, 
are  those  posts  in  some  ri>s[)eets  considered  desira.ble 
lor  >'oung  men  as  giving  tbeni  facilities  for  training 
l.iieniselves  lo  hold  (ilfiees  of  more  importance  liere- 
alleri'— Unduubledly  they  are  looked  ai^er  by  tlie 
more  ablestudeuls. 

9;il(i.  lla\eyonhad  a  dilliculty  in  oblalning  pro- 
])erly  ([ludilied  assislants  in  any  ease? — I  myself  have 
ne\ei'  experienced  auy  dilliculty. 

9317.  Can  yon  state  whelher  it  is  so  anywhere? — I 
aiu  iiol,  aware  that  niy  eotleagues  Iiave  experienced 
any  dillienlly  tin  that  score. 

9;!I.S.  (/v.    Sharpri/.)   Willi   regard    to    the   analo- 
hiical  mirseniu,  tbat  is  the  property  of  the  Univei'sity, 
s  (be  property  of  tlie  University, 
s  \[.  iiiainlained? — It  is  nniinla.incd  by 
ij;r:iiit.  fi-()m     the    general    University 
111'  money  granted   being    l(J7/.  durinc; 
d  that  is   about  the 


JOtll. 


two    years 

of  <i0/.,  ten;.,bl.^  lor  two 
al  Pellowslilp  ..I  100/.  a 
yea,rs  ;  llie  Syllu^  Me.moria.l 
lew  moiitbs  a-.ro,  oi'  l.lie  same 
Prize,  of  the  value  oJ' 45/.,  i'or 


-h 


average  sum 


is  it  lud  ?- 

931!).    How 
a  small   annua, 
fund,  till'  sum 
tlie  year    lS(:!)-70, 
granb.l  to  it. 

9320.  JMiilvin.;  allowance  for  the  want  of  space  that 
yon  referri'il  to,  is  il,  intended  that  it  should  be  open 
to  any  stiiiieiit  to  inspect  ? — The  anatomical  nuisenm 
is  open  al,  eeilain  hours  and  on  certain  days  every 
Aveek  to  the  students  of  the  University. 
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9321.  Besides  yourself  what  other  professors  use  the 
anatomical  museum  ? — It  is  used  extensively  by  the 
Professor  of  Pathology,  by  the  Professor  of  Physiology, 
or  Institutes  of  Medicine,  by  the  Professor  of  Surgery, 
the  Professor  of  Medicine,  the  Professor  of  Midwifery, 
and  the  Professor  of  Natural  History. 

9322.  May  specimens  be  carried  into  the  class 
rooms  ? — Yos. 

9323.  You  mentioned  that  in  the  summer  there  is 
instiuction  given  in  comparative  anatomy  ;  is  that 
systematic  instruction  ? — It  is  not  systematic  instruc- 
tion, it  is  voluntary  instruction  ou  my  part.  I  give  no 
special  ticket  of  admission,  and  I  give  no  class  certi- 
ficate, but  inasmuch  as  we  have  a  valuable  compara- 
tive anatomy  collectiou  in  the  anatomical  museum,  I 
consider  it  advisable  to  make  use  of  it  for  teaching 
purposes.  It  may  be  well  to  state  that  comparative 
anatomy  has  always  formed  a  part  of  the  teaching 
of  the  Professor  of  Anatomy  in  the  University  of 
Edinburgh. 

9324.  I  am  aware  that  a  comparative  anatomy 
collection  is  part  of  the  general  anatomical  museum  ; 
but  supposing  there  were  a  distinct  course  given  by  a 
Professor  of  Comparative  Anatomy,  do  you  think  that 
that  would  be  a  useful  addition  to  the  instruction 
given  in  the  Edinburgh  University  ? — Since  the 
Natural  History  Chair  was  subdivided  last  year  by 
separating  from  it  geology  and  mineralogy,  and  alloca- 
ting those  subjects  to  a  distinct  professor,  I  believe 
that  the  Professor  of  Natixral  History  is  now  enabled 
to  devote  himself  especially  to  zoology,  and  that  he 
teaches  it  from  a  comparative  anatomy  point  of  view. 
So  that  I  should  apprehend  that  the  amount  of  com- 
parative anatomy  instruction  given  in  the  zoological 
teaching  would  complete  what  was  necessary  in  the 
shape  of  a  systematic  course  of  lectures. 

9325.  But  is  the  zoology  a  summer  or  a  winter  class  ? 
— At  this  present  time  there  is  instruction  both  in 
winter  and  in  summer.  The  instruction  in  summer  is 
a  three  months'  course,  and  in  winter  it  is  about  throe 
months  also,  I  think. 

9326.  And  do  jou  think  there  would  be  time  to  go 
over  the  subject  of  zoology  sufficiently  to  include  any 
comparative  anatomy  within  that  period  ? — It  would 
not  be  possible  minutely  to  go  into  complete  analytical 
detail,  but  a  sufficient  amount  of  comparative  anatomy 
might  be  given  to  afford  to  a  student  a  good  general 
idea  of  animal  structure. 

9327.  Bo  any  other  class  of  students  besides  medical 
students  take  advantage  of  your  instruction  in  com- 
parative anatomy  ? — Not  that  I  am  aware  of,  because 
I  do  not  give  a  special  course.  I  do  not  issue  a  special 
ticket,  and  I  give  no  certificatej  in  fiict  I  have  not 
been  called  upon  by  the  University  to  do  so. 

9328.  I  suppose  the  students  attending  natural  his- 
tory are  many  of  them  not  medical  students  ? — I  be- 
lieve a  number  of  what  are  called  general  students 
attend  the  natural  history  class. 

9329.  In  the  examinations  referred  to,  who  are 
the  examiners  ? — The  examiners  for  the  degree  in 
medicine  are  all  the  professors  in  the  medical  faculty, 
with  three  n on- professorial  examiners  who  are  elected 
by  the  University  Court,  and  who  are  paid  by  a  parlia- 
mentary grant  of  100/.  a  year  each. 

9330.  Is  a  candidate  examined  by  more  than  one 
examiner  upon  the  same  subject? — The  rule  is  for  two 
examiners  to  sit  at  each  table,  one  of  whom  is,  as  a 
general  rule,  a  professor,  and  the  other  a  non-profes- 
sorial examiner. 


9331.  The   professor,  I  presume,  examines   in  his       w.  Turner 

own  subject  ? — Yes,  the  professor  examines  in  his  own      Esrj.,  M.B. 
subject,  

9332.  The  assessor  is  presumed,  therefore,  to  know     l^J-^^J^^. 
several  subjects,  seeing  that  there  are  only  three  asso- 
ciated examiners  to  a  number  of  diffisrent  subjects  ?— 

Yes  ;  he  is  supposed  to  have  a  good  general  acquaint- 
ance with  more  than  one  department  of  medical  science. 

9333.  For  example,  in  an  examination  on  botany, 
whilst  the  Professor  of  Botany  was  examining,  there 
would  be  along  with  him  another  examiner  ah  extra^ 
competent  to  judge  of  the  attainment  of  the  candi- 
date ? — Yes  ;  but  perhaps  I  might  mention  that  many 
of  my  colleagues  and  myself  also  are  of  opinion  that 
our  system  of  examination  would  be  improved  if  we 
had  more  than  three  non-professorial  examiners 
specially  qualified.  We  are  by  no  means  indisposed 
to  receive  additional  examiners  ab  extra,  supposing 
that  rfny  arrangement  could  be  made  for  properly 
remunerating  them. 

9334.  Supposing  you  had  sufficient  funds  at  your 
command,  how  would  you  apply  them  in  the  promotion 
of  original  research  ? — In  the  first  instance  we  must 
have  pi'oper  accommodation,  that  is  essential.  Then 
with  the  proper  accommodation  we  should  have  certain 
funds  for  providing  material.  Take,  for  cxjimple,  the 
subject  of  comparative  anatomy ;  it  would  be  necessary 
to  obtain  animals,  and  many  animals  are  costly  to  buy; 
so  costly,  that  an  advanced  student  or  a  young  graduate 
might  not  perhaps  find  himself  sufficiently  provided 
witlx  funds  to  do  so.  I  think  it  would  be  very  im- 
portant if  we  could  go  into  the  market  and  buy  rare 
animals. 

9335.  {Chairman^)  When  you  speak  of  original 
reseai'ch,  do  you  speak  of  its  being  pursued  by  the 
pi'ofessors  as  well  as  by  your  students  ? — I  think  it  of 
the  very  utmost  importance  that  a  professor  shoidd 
have  a  sufficient  amount  of  time  at  his  disposal  to 
pursue  original  research  in  his  own  department. 

9336.  How  far  is  that  the  case  at  present  ? — I  think 
I  may  say  that  all  of  us  are  engaged  in  research,  and 
that  we  strive  as  far  as  possible  to  get  time  for  that 
purpose.  I  myself  devote  all  my  leisure  to  that 
object. 

9337.  {Dr.  Sharpey.)  With  a  very  large  class,  such 
as  you  have,  the  aid  of  a  highly-skilled  assistant  would 
enable  you,  would  it  not,  to  devote  more  time  to 
original  research  ? — It  would  be  of  very  great  im- 
portance to  me  to  be  able  to  obtain  the  services  of 
more  than  one  highly-skilled  assistant,  and,  if  an 
adequate  salary  could  be  offered,  to  retain  them  foi' 
some  time. 

9338.  I  suppose  that  a  skilled  assistant  who  con- 
templated remaining  for  a  considerable  time  in  that 
position  would  look  forward  to  a.  professorship  even- 
tually ? — He  would  esteem  it  as  an  admirable  ti'aining 
school  for  a  pi'ofessorship.  I  myself  was  trained  in 
that  school. 

9339.  Supposing  the  means  of  teaching  were  de- 
veloped to  the  extent  that  you  contemplate  or  desire, 
could  you  turn  the  University  of  Edinburgh  to  any 
account  in  instructing  teachers,  either  of  elementary  or 
of  secondary  schools,  practically  and  solidly  in  science  .^ 
— I  think  that  if  we  had  proper  space  and  proper  funds 
for  providing  assistance  and  the  necessary  material, 
we  might  in  a  very  thorough  and  elfectual  manner 
give  that  assistance  which  you  refer  to. 

9340.  It  might  be  partially  paid  for,  might  it  not, 
by  fees  ? — Yes.    \_See  Appendix  V.] 
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A.  C  Brown, 


9341.  (Chairman.)  You  are  the  Professor  of 
Chemistry,  are  you  not,  iu  the  University  of  Edin- 
burgh ? — Yes. 

9342.  Will  you  in  the  first  place  state  to  the  Com- 
mission the  amount  and  the  nature  of  the  teaching  of 
chemistry  in  that  University  ? — I  may  divide  this 
subject  into  three  departments  :  firstly,  lectures  on 
elementary  chemistry  ;  secondly,  practical  teaching  for 
medical  students ;  and  thirdly,  practical  teaching  iu  the 


laboratory  for  those  who  intend  to  devote  themselves 
more  es[)ecially  to  the  study  of  chemistry.  The  lectures 
upon  chemistry  extend  over  the  winter  five  moutlis, 
five  lectures  a  week,  atleast  lOOlecturesin  all.  They  are 
intended  for  students  who  have  not  studied  chemistry 
previously  ;  and  although  some  students  attend  the 
course  twice,  they  are  adapted  for  those  who  have  not 
studied  the  subject  before.  The  subjects  treated  are,  the 
chemistry  of  non-metallic  elements,  the   chemistry  of 
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A.  C.  Brown,    rueials,  and  organic  chemistry,  as  far  as  it  is  possible  in 
-^*'/'  such  a  course  to  go  into  the   subject.     Besides  those 

"      ■  lectufes  there  is  a  tutorial  class  in  which  the  chief 

12  Feb.  1872.  jjggjgjj^jjj;  gives  instruction  more  of  the  nature  of 
tutorial  drill  than  it  is  possible  to  givo  iu  the  regular 
lectures,  taking  up  particubirly  the  parts  of  the  subject 
involving  calculation,  showing  the  students  how  to  work 
chemical  problems,  and  giving  out  exercises  for  them, 
wliicli  they  answer  and  hand  in  before  the  next  meeting 
of  the  tutorial  class.  Those  tutorial  classes  are  held 
for  an  hour  once  a  week. 

9343.  And  arc  they  conducted  by  your  assistant? — 
Yes.  There  are  two  or  three  written  examinations 
in  the  session  on  the  subjects  treated  of  in  the  lectures, 
the  results  of  which  determine  the  honours'  list  for  the 

Iu  the  practical  classes  for  medical  students  we 
have  one  session  which  we  call  the  spring  session, 
beginning  in  January,  and  comprising  January,  Feb- 
ruary, and  March,  and  one  sunmier  session,  comprising 
May,  June,  and  July.  The  students  meet  for  one 
hour  a  day  on  five  day^  of  the  week,  and  they  are 
insti'ucted  by  one  of  my  assistants,  of  course  superin- 
tended by  myself,  but  1  do  not  give  the  instruction 
personally.  He  describes  to  them  the  operations 
which  they  are  to  perform,  and  then  they  go  through 
the  work  themselves.  The  course  includes  elemen- 
tary qualitative  analysis,  the  determinjition  of  the 
composition  of  a  salt  containing  one  acid  and  one  base; 
what  remains  of  the  session  after  this  elementary  course 
is  devoted  to  the  examination  of  the  more  important 
poisons,  the  detection  of  blood  stains,  the  examination 
of  urine  for  abnormal  constituents,  such  as  albumen 
and  sugar.  We  always  have  time  at  the  end  of  the 
course  to  go  o\cr  a  number  of  those  additional 
subjects. 

We  have  also  a  laboratory  which  is  open  for  students 
intending  to  devote  themseh'cs  especially  to  the  study 
of  chemistry.  Beginners  arc  required  to  go  through 
a  definite  course  of  instruction,  commenicng  with  the 
study  of  the  chemical  propcities  of  the  salts  of  the 
more  commonly  occurring  metals.  This  knowledge 
is  then  tested  and  confirmed  by  its  application  to  the 
detection  of  the  ingredients  of  a  number  of  suljstances, 
tlie  composition  of  which  is  known  1o  the  teacher. 
Tliese  analytical  exercises  become  progressively  more 
difficult.  When  the  student  has  tihown  himself 
thoroughly  capalde  of  analysing  qualitatively  with  the 
ivquisite  skill,  he  is  introduced  to  the  study  of  qmniti- 
lytive  analy^is.  Here,  figain,  the  exe.rcise.4  are  pro- 
i:rfssive  in  their  diificulty.  AVIicn  the  student  has 
^hown  that  he  is  capable  of  analysing  with  accuracy 
complicated  substances,  he  would,  if  si^ace  allowed,  l)e 
irr'nmm'.nd'jd  to  jjractise  the  prrpuration  of  chemical 
^idislancc^,  on  a  somtnvhat  large  scale.  Unfortunately 
Ihr  liibrjralory  sjiace  is  so  small  as  to  [U'cciude  any 
iiKjfr  llian  uiie  or  two  from  availing  themselves  of  tliis 
u,<>A  \AU\:r\,U:  means  of  elieiiiiea.i  cdiic;itioji.  Wliru 
i[ir>liMlent  li:is  p;i-;^rd  thr<jiig!i  tlie  Course  de^ci'ibrd, 
!.(;  li;is  g:iiiicd  suilieifnl  skill  in  u-nrking  and  gciicnd 
I  iMAvliM-i:  of  I'lifi-;  to  iidniil  of  lus  folh.wing  out  any 


;-|i' 


lay  1 


I  lihr  ol'  iiiwsti^ation  in  \vliic.Ii 
[.  Tl,!^  is  icil  in  ;i  givnt,  nira 
drri.-ioji.  li'  111.-,  only  uljjret  is  tlir  fnrlbrring  of 
Ins  .■lirhilral  cini'ulioil,  Ik;  i\  rnlrnsled  l.y  ibe  Ur.u-hrv 
■Allh  Ihc  i,u(..,i;.-,.lioii  of  ^omc  <'hrinira]  ,pl^^l,ion. 
'ilils  lie  woi'ks  r,ii|.  iiinlrr  llir  sil  [irrln  l.cn.lcnr'c  of  llic 
l,.;,rla  r,  ;>n-l  llnis  ar-piiirs  a  klinwird-r  of  liow  lo 
ron'liM'L    or-j/jinnl     iuvr.l.lM;,]  l,,iis.      'I'lic    sl.n.lrnl.s     win- 

,.,,ii|(;    In    llir   hihoialoiy  l,:u  ing    ptwiously    bad   :■ v. 

|,,Mnvl<'lg';   of   prari;<:;,l  .■limiistry,  fall  itil.i,  lliis  rotnx^ 

)il    till'    sla.-i-    snilaklc.    lo    I  licir  at.la.i ail;-,  "wliicb  '.ve 

;i  .r:iji'l;iin     iiy    c  \aiiiinal  ion,    an. I     by  seriiig    what    llicy 
(■a.n  do. 

:»;;!!.  liavo  the  Sl.ndrri(s  wliM  ._-,,  hilo  |||i;  srcnrid 
;,,mI  tliird  roursc,-.  wliicJi  yon  dcsmho  ,, dually  passrd 
throiigb  Ihe  lii-l.  eonrsr,  prcvioii.,|y  ?_Yt;s,  ilicy  all 
l,;we,oitb.T  in  J'^.ilnlM.rgli  or  in  soni.M.tlifr  srliool.  1 
<lo  iio(,  admit  a  man  l.o  1,1, o  l;ilioi-utories  unless  lie 
Ii;i.s  uLlcjiilcd  sonii;  cours,'  oC  Ircl.nrrs  on  <'lieiiilhli'y, 
but  not  rirccbsarily  in  the  (Jniversily  of  fAliiiburgli. 


9345.  Will  you  give  the  Commission  some  informa- 
tion as  to  the  number  of  students  receiving  instruction 
in  chemistry  ? — I  have  obtained  statistics  for  the  last 
10  years,  including  two  years  of  my  own,  and  eight 
years  of  Professor  Playfair's  occupancy  of  the  chair, 
giving  the  number  of  students  attending  the  lectures, 
the  practical  classes,  and  the  laboratories.  I  have 
divided  those  attending  the  lectures  into  medical 
students  and  those  who  are  general  students.  In  the 
first  year,  1861-62,  comprising  the  winter  session  of 
1861-62  and  the  summer  session  of  1862  (from 
November  1861  to  July  1862),  the  number  of  medical 
students  attending  lectures  was  99,  and  the  number 
of  non-medieal  students  attending  lectures  was  64. 
The  number  of  students  attending  practical  classes 
was  72 ;  the  number  working  in  tlie  laboratory  during 
the  winter  session  of  1861-G2  was  14;  and  during 
the  summer  session  of  1861-62,  11.  In  the  last  year, 
for  which  I  have  complete  data,  which  is  the  year 
1870-71  (from  November  1870  to  1871),  the  number 
of  medical  stuilents  attending  the  lectures  was  178, 
non-medical  students,  46;  practical  students,  140; 
attending  the  laboratory  during  the  winter  session  of 
1870-71,  10;  and  duriug  the  summer  session  of  1871, 
10.  The  average  attendance  during  the  10  years  of 
medical  students  attending  lectures  is  125;  of  non- 
medical students,  54  ;  attending  the  practical  classes, 
63  ;  attendance  on  the  laboratory  during  the  winter 
session,  10,  and  during  the  summer  session  also  10. 

9346.  The  medical  students  appear  to  have  con 
fiiderably  increased  during  the  period  of  which  you 
have  spoken  ? — Very  much  indee<l ;  and  the  number  of 
arts  students,  that  is  of  non-medical  students  attend- 
ing the  lectures,  has  remained  very  much  the  same 
during  that  period  of  10  years. 

9347.  What  are  the  means  which  tlie  University 
]iossesses  for  teaching  chemistry  in  reference  to  the 
teaching  staff  ? — There  is  a  professor,  and  there  are 
provided  under  the  ordinances  of  the  University  Com- 
missioners two  assistants  ;  but  I  have  found  it  necessary, 
and  Profes.sor  Playfair  also  found  it  necessary,  to  pro- 
vide a  larger  staff  of  assistants  iu  order  to  carry  on  the 
work  efficiently.  I  have  at  present  two  assistants, 
who  are  paid  partly  out  of  the  University  fund  and 
partly  by  myself,  a  lecture  assistant,  and  a  boy,  who 
assists  in  the  laboratory  ;  four  assistants  iu  all,  besides 
a  laltoratory  servant. 

9348.  For  the  payment  of  two  of  tliose  you  must 
provide  yourself? — Trs,  for  two  of  the  assistants  and 
the  laboratory  servant  I  provide  entirely  myself,  and  I 
add  to  the  ])ayment  given  to  the  others. 

9349.  "Wiiat  apparatus  and  specimens  have  vuu  for 
lecturing  and  illustration  in  practical  teaching  ? — 
Thei'c  is  a  collection  of  old  .apparatus,  mostly  inap- 
])licable  to  the  imrposr,  which  belongs  to  llieUniv  ersilv, 
till'  rrmains  of  old  collrctions.  There  is  al^o  a  collce- 
(iun  oC  sprrinii'iis  Ibr  tin-  illiistial  ion  of  lectures  which 
was  piT'^rntrd  to  the  University  by  Professor  Playfair 
wlini  Ili'  retired  from  the  chair.  Tim  runainder  of 
thi'  a[i[taraliis.  bolli  what  is  used  in  the  laboratory  for 
praiiiral  walk  and  what  is  used  for  lecture  purjuii^es, 
lirlongs  to  niywlf.  I  |uirehased  what  belonged  to 
I'roti'ssor  Playfair  when  I  was  appointed  to  the  chair, 
jiisl.  a,slie  ]nirehased  iho  eolleclions  and  apparatus  of 
liis  prrdcfi'ssor. 

93ol).  Thru  what  Profrssor  Playfair  made  use  of  is 
not  (he  |.ro|Ha1y  of  tltr  Unly,a-slly  ?— ( )nly  the  spcci- 
mriis  Ibi-  ihr  illii-,1  ral  ion  ol'kriuros;  (lie  ajiparatus 
.1    is    now    my    private 
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Ibor  a]i]ia.ratus  nvailable  ? — • 
vailable,  but  sjiei'imens  for 
n  ii'om  the  Natural  History 
some  other  coUeelions  in  iho 
Mnsrnm  of  Seieiico  and  J^  rt,  under  ail  arrangement 
wliieli  was  made  by  the  J>epartment  of  Science  and 
Art  at  the  lime  that  the  Natural  History  Musium 
was  made  over  from  the  University  to  that  department. 
9352.  Are  those  collections  eonvenieut.ly  situated 
I'or  the  pur]K)se  ? — There  is  a  bridge  of  commniiica- 
tioii  between  the  University  and  the  n\useuni,  which 
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might  be  made  available  for  the  purpose,  but  we  rarely 
make  use  of  that  bridge,  as  there  is  seldom  anyone  in 
attendance  to  let  us  in  at  that  door  of  the  museum,  and 
it  is  more  convenient  to  go  round  by  the  street.  I 
may  perhaps  mention  that  I  have  never  had  any  diffi- 
culty in  obtaining  specimens  from  the  museum,  as  Mr. 
Archer,  the  superintendent  of  the  museum,  is  most 
courteous  in  giving  all  facilities  in  this  way  ;  but  I 
have  often  dilhcuUy  in  obtaining  the  precise  specimen 
which  I  wisb,  from  the  fact  that  those  in  charge  of 
the  collection  are  not  always  aware  of  what  the  parti- 
cular specimen  is ;  they  are  not,  in  fact,  scientifically 
educated  persons. 

9353.  As  Professor  of  Chemistry,  have  you  a  right 
to  demand  the  use  of  any  specimens  that  you  require  ? 
— I  understand  that  I  have,  I  have  never  examined 
the  documents  in  reference  to  that  subject,  but  I  was 
informed  when  I  became  professor  that  I  had  such  a 
right. 

9354.  At  any  rate  you  have  had  no  difficulty  in  ob- 
taining any  specimens  that  you  require  the  use  of? — ■ 
No  difficulty  whatevei',  except  as  previously  explained. 

9355.  Have  you  sufficient  space  appropriated  for 
the  department  of  chemistry? — No.  1  drew  up  for 
the  use  of  a  coranitttee  of  the  Senatus  a  report  in  re- 
ference to  that  subject,  in  the  prospect  of  a  new 
building  being  obtained  for  the  accommodation  of  the 
medical  department  of  the  University.  I  drew  up  a 
report  with  reference  to  the  amount  of  space,  and  an 
abstract  of  it  is  embodied  in  the  report  wliich  has 
been  laid  before  the  Commission.  I  have  it  more  in 
detail  as  to  the  number  of  rooms  necessary,  and  the 
precise  size  of  each  room,  if  it  be  necessary  to  men- 
tion it. 

9356.  If  you  had  the  space  stated  in  this  report  you 
would  have  all  the  accommodation  that  you  think 
necessary  ? — Yes  ;  I  think  that  would  provide  all  that 
is  required  in  the  chemical  department.  I  wish  to 
mention  with  regard  to  the  space  that  we  have  at  our 
disposal,  that  not  only  is  it  inadequate  in  the  present 
building,  but  it  is  most  inconveniently  situated.  The 
room  which  is  used  for  the  laboratory  was  never 
intended  for  the  purpose,  but  I  believe  was  built  as  a 
room  for  the  professor  to  make  preparations  for  illus- 
trating his  lectures.  It  is  dark  and  ill-ventilated,  and 
altogether  unsuitable  for  the  purpose.  With  regard 
to  the  practical  classps,  the  students  have  increased  so 
much  in  number,  from  72  at  the  beginning  of  the 
decennial  period  to  140  now,  tiiat  the  acconnnodation 
is  altogether  inadequate,  so  much  so  that  I  have  been 
urging  the  University  authorities  to  grant  me  miy 
space  whatever.  1  have  even  suggested  a  shed  in  the 
quaJi-angle,  or  the  use  of  a  room  which  is  at  present 
used  as  a  refreshment  room,  as  an  increase  to  tlie 
accommodation, 

9357.  For  that  class  of  students  I  suppose  that  a 
considerable  amount  of  space  is  very  desirable  ? — Yes. 

9358.  Will  you  state  to  the  Commission  what  salaries 
are  paid  to  your  assistants? — I  have  two  high-olass 
assistants,  and  I  may  mention  that  one  of  them  lectures 
for  me  to-day,  and  will  lecture  for  me  to-morrow, 
merely  to  show  that  he  is  quite  capable  of  taking 
that  position.  I  have  two  assistants  of  that  class  to 
whom  I  pay  150^.  a  year  each.  The  class  assistant's 
salary,  which  I  pay,  varies  according  to  the  class  of 
man  whom  I  can  obtain  ;  to  the  class  assistant  whom 
I  had  when  I  became  professor  I  gave  50^  a  year. 
My  present  class  assistant  is  only  a  beginner  at  the 
work,  and  I  give  him  oidy  251.  a  year,  but  I  shall 
probably  increase  his  salary.  The  junior  assistant, 
who  is  in  fact  assistant  to  my  head  assistant,  receives 
10s.  a  week  during  the  time  that  he  is  engaged,  which 
is  about  40  weeks  during  the  year,  making  about  20/. 
a  year.  I  pay  the  laboratory  servant  54/.  12s.  a  year. 
Of  that  amount  paid  for  salaries,  200/.  is  supplied  from 
the  general  University  fund  under  the  ordinances. 

9359.  The  whole  amounting  to  nearly  4U0/.  ? — Yes, 
it  was  rather  more  than  400/.  the  first  year,  and  now  it 
is  rather  less  than  400/.,  200/.  of  which  is  supplied  from 
the  Uuiversity  fund  ;   the  rest  falls  upon  myself. 

9360.  Are  there  no  funds  distinctly  given  by  Tar- 
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liament  for  this  purpose  ? — No  ;  the  sum  of  200/.  is    a.  C.  Brown, 
paid  from  the  general  University  fund  by  the  direction          Esq. 
of  the  ordinances  of  the  Commissioners.  .; 

9361.  There  are  certain  other  expenses,  are  there      '    '^  '         " 
not,  attendant  upon  your  lectures? — Yes;   there  are 

expenses  for  keeping  up  the  supply  of  apparatus,  and 
for  substances  used  in  class  experiments,  in  the  practical 
classes,  and  in  the  laboratory ;  I  have  estimated  the 
amount  on  the  average  of  two  years  at  about  140/.  a 
year  for  apparatus  and  substances.  I  have  a  grant 
from  the  University  fund  of  100/.  a  year  for  that 
purpose. 

9362.  That  grant,  therefore,  is  not  sufficient  prac- 
tically for  all  your  purposes  ? — No,  it  is  quite  in- 
sufficient. 

9363.  Are  you  of  opinion  that  further  means  ought 
to  be  at  the  disposal  of  the  University  for  the  teaching 
of  chemistry  in  two  points  of  view  ? — Yes,  it  in 
necessary  in  the  first  place  from  the  point  of  view  of 
the  Medical  School.  Originally  the  Chair  of  Chemistry 
was  a  medical  chair,  the  first  Professor  of  Chemistry 
having  been  Professor  of  Medicine  and  Chemistry. 
Professor  Hope  was  the  last  Professor  who  was  Pro- 
fessor of  Medicine  and  Chemistry.  On  his  deatli  the 
title  of  the  Chair  was  altered  to  that  of  Chemistry; 
but  it  is  still  a  Chair  in  the  medical  faculty,  and 
although  it  is  becoming  more  and  more  import;mt  in 
other  respects,  its  primary  function  in  the  University 
of  Edinburgh  is  the  training  of  medical  students. 
For  that  purpose  it  is  necessary  to  have  more  complete 
and  more  perfect  means  of  teaching,  and  especially 
of  practical  tcachmg.  This  is  now  universally  re- 
cognised as  being  of  great  importance,  but  has  been 
BO  recognized  only  mthin  a  comparatively  short  period. 
The  accommodation  which  we  have  and  the  means  at 
our  disposal  for  practical  teaching  are  quite  inadequate, 
It  would  be  necessary,  in  order  that  we  should  keep  up 
what  is  required  for  complete  medical  education,  that 
we  should  have  additional  space  and  additional 
assistance  to  carry  out  the  practical  teaching  of  the 
medical  students.  For  general  students,  for  the 
students  who  are  not  studying  for  the  profession  of 
medicine,  I  think  it  would  be  desirable  that  a 
shoit  coarse  of  practical  chemistry  or  of  analytical 
chemistry  should  be  airanged,  so  that  students  who 
do  not  intend  to  become  professional  chemists  might 
Btill  have  the  means  of  attaining  a  considerable 
amount  of  practice  in  chemical  manipulation.  At 
present  the  University  laboratory  is  able  to  accom- 
modate about  12  students  only  at  a  time,  and  I  am 
quite  sure  that  if  we  had  additional  space  the  number 
might  at  once  be  more  than  doubled.  I  have  never 
been  obliged  to  turn  away  students  from  the  labo- 
ratory, but  I  have  had  to  dissuade  them  from  entering 
it,  and  have  asked  them  to  put  it  off  until  they  should 
have  a  little  more  knowledge  of  the  subject.  I  have 
always  thought  it  desirable  that  beginners  should 
have  some  practical  instruction,  and  that  we  should 
not  wait  until  they  have  had  five  months'  lecturing 
before  they  begin  to  work  themselves  ;  but  1  am 
unable  to  admit  them  because  I  have  so  many  students 
of  a  more  advanced  class,  whose  claims  upon  the  space 
in  the  laboratory  are  greater. 

9364.  In  the  proposed  new  buildings  is  provision 
made  for  a  very  considerably  enlarged  laboratory  ? — 
Yes ;  in  the  estimates  which  I  sent  in  as  to  space  I  have 
made  an  estimate  for  40  laboratory  students.  I  scarcely 
think  that  at  first  we  coukt  count  upon  so  man}'',  but  I 
do  not  think  that  it  would  be  safe  to  build  any  Inbora- 
tory  with  accommodation  for  fewer. 

9365.  Bo  you  find  that  the  number  of  persons 
desiring  to  study  chemistry  who  have  not  an  intention 
of  entering  the  medical  profession  is  much  on  the 
increase? — I  am  not  very  well  able  to  give  an  opinion 
upon  that  subject.  The  number  of  non-medical  stu- 
dents attending  the  lectures  has  been  pretty  much  the 
same  during  the  last  ten  years ;  and  as  to  the  laboratory 
I  am  notableto  judge,  because  it  is  almost  always  quite 
full,  and  those  students  who  work  in  it  are,  I  may  ^ay, 
all  non-medical  students.  We  have  none  or  scarcely 
any  medical  students  attending  the  laboratory. 
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9366.  {Sir.  J.  P.  Kaij-Shiittleworth.)  Is  there  any 
practical  instruction  iu  connexion  with  the  Chair  of 

jMedic;il  Jiirisprndence  ? — The  Professor  of  Medical 
Jurisprudence  has  a  laboratory  for  his  own  use  and 
that  of  his  assistant ;  advanced  students  occasionally 
c;irry  on  researches  in  it,  but  I  am  not  able  to  speak 
positively  with  regard  to  that  subject. 

9367.  {Chairman.)  Are  you. of  opinion  also  that 
additions  are  required  to  the  ITnivi-rsity  means  willi  a 
view  to  original  investigations  ? — Yes.  I  may  mention 
in  refi-rence  to  that,  that  before  I  became  professor, 
while  I  was  what  we  Cidl  an  extra  academical  lecturer, 
which  corresponds  to  the  privai  thcc7it  in  German 
Universities,  at  the  laboratory  which  1  had  at  that 
time  1  bad  more  opportunity  for  carrying  on  original 
investigations  than  1  have  at  present  in  the  University  ; 
because  olu-  space  is  iusufticient. 

936y.  AVhere  had  you  that  superior  accommoda- 
tion ? — Tt  was  in  a  house  which  1,  along  with  some 
other  lecturers,  hired  for  the  purpose,  but  not  belonging 
to  the  Univer^ity.  Advanced  students  often  ask  me 
to  guide  them  in  the  choice  of  investigations,  and  I 
have  always  in  advisiug  tbem  to  consider  the  expense 
of  the  investigation  as  well  as  its  ditficulty.  1  should 
often  be  better  able  to  select  an  investigation  which 
would  suit  their  knowledge  and  skill,  did  I  not  know 
that  it  would  be  ditheult  for  them  to  defray  the  ex- 
jienses  of  purchasing  the  substances  ncccssaiy  for  the 
investigation. 

9369.  Can  you  specify  in  somewhat  greater  detail 
the  means  that  you  think  desirable  with  a  view  to 
original  investigations  ? — First  of  all  wc  require  more 
space,  and  not  only  more  space,  but  more  subdivision  of 
s[)ace  iur  the  purpose,  so  tliat  ditterent  forms  of  work 
may  be  carried  on  in  ditfercEit  rooms.  In  reference  to 
that  perhaps  I  mightmention,  although  it  docs  not  ex- 
actly fall  nnderyour  grace's  question,  that  wc  have  but 
one  room  in  which  to  carry  on  analyses,  the  preparation 
of  specimens,  and  fnrnace  operations,  three  departments 
of  work  which  ought  eertaiidv  to  be  accommodated  in 
ditieri'ut  rooms. 

9370.  Was  space  for  those  subjects  contemplated 
in  the  buildings  which  it  is  proposed  to  erect  ? — Yes. 
Then  as  to  pecuniary  assistance,  I  think  it  would  be 
very  di'sirable  to  have  a  fund,  ami  perhaps  it  wouM  be 
bi'.-i  put  at  the  disposal  either  of  tlie  Senatus  or  of  tlic 
]irol'>-v-^nr,  to  assist  advanced  students  and  others  iu 
e;irrying  on  investigations,  su  that  the  expense  of 
original  invL*stigation  might  not  necessarily  i'all  upon 
the  investigator. 

9371.  Can  you  name  any  sum  (had  would  go  a  good 
way  towards  accomiilishing  an  oltjeet  (d"  this  kind.  1 
niejin  in  tlie  way  of  grants  lor  a-si^l;l^ts  and  tor  appa- 
ratus ? — At  present  1  spciul  about  what  I  tlunk  would 
bi-  proper  for  assistants  and  apparatus.  What  1  spend 
upon  that  would  probably  lie  not  far  from  what  it 
ouglit  to  be,  but  if  1  had  funds  I  certainly  should  si)end 
more. 

9372.  Uspeciiilly  in  apparatus? — Yes,  T  think  so, 
but  1  liavi;  not  considered  (be  question  from  the  [luiut 
of  vii'w  of  ;m  unlimited  jmrse. 
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olBcers  of  the  University,  or  do  you  only  contemplate 
engaging  occasional  lecturers  for  the  purpose  ? — 
There  is  at  present  a  committee  of  the  Senatus  con- 
sidering the  subject,  but  they  have  not  yet  reported. 
The  ditficulty  is  to  obtain  proper  men  ;  and  some  of 
those  lectureships  must  necessarily  be  vacant  from  time 
to  time  from  the  impossibility  of  getting  a  man  specially 
qualilied  to  lecture  upon  the  subject :  but  if  we  were 
always  able  to  secure  aud  to  keep  suitable  lecturers, 
we  should  wish  those   lectureships  to  be  permanent. 

9375.  You  further  think,  do  you  not,  that  it  would 
be  desirable  also  that  you  shoidd  have  some  funds 
from  which  lo  defray  the  expenses  of  researches  ? — 
Yes. 

9376.  Could  any  considerable  amount  of  funds  be 
expended  in  that  (hrection  ? — That  would  depend  a 
<»ood  deal  upon  the  number  of  advanced  students 
whom  we  could  employ  in  this  way.  In  considering 
this  question,  we  may  look  primarily,  cither,  first,  to 
the  advancement  of  science,  or,  secondly,  to  the  edu- 
cation of  the  students.  As  the  University  is  a  teach- 
ing body,  I  have  chielly  kept  in  view  the  second  of 
these  objects,  the  attainment  of  which  will,  to  a 
certain  extent,  secure  the  first  also.  The  amount 
which  we  could  expend  on  this  form  of  higher  chemi- 
cal education,  would  depend  on  the  number  of  advanced 
students  willing  and  Jit  to  take  advantage  of  it,  and 
we  cannot  at  present  form  anything  like  an  accurate 
estimate  of  what  that  number  would  be. 

9377.  {Dr.  Sharpcy.)  Might  not  the  fees  paid  by 
those  who  attend  such  special  courses  go  a  good  way 
to  defray  the  expense  of  them  ? — I  believe  they  might 
to  a  very  large  extent,  although  it  is  desirable  that  the 
lecturer  should  not  be  wholly  dependent  upon  his  fees, 
and  be  obliged  to  defray  his  own  elas--  expenses. 

9378.  You  have  estimated  the  space  for  your  prac- 
tical laboratory  ;  what  amount  of  superficial  space  did 
you  allot  to  each  worker  ? — Five  feet  by  six  foet,  in- 
cluding standing  space,  table,  and  space  of  centi-al 
passage. 

9379.  {^C/tainnan.)  M'iU  vou  now  ]U'oceed  to  de- 
scribe to  the  Commission  the  extent  and  character  of 
your  examinations  in  chemistrv  ;  first  of  all,  as  regards 
degrees  in  medicine  ? — Every  student  is  examined  at 
what  we  call  the  tirst  professional  examination  (an 
examination  which  is  held  at  the  end  either  of  the 
second  summer  or  the  second  winter  session)  in 
Chemistry,  Botany,  and  Zoology,  and  the  examina- 
tion is  by  written  papers,  practical  examination  in  the 
laboratory,  and  by  oral  examinations.  The  examina- 
tions in  eheniistry  are  limited  to  the  principles  of 
chemical  action,  as  illustrated  by  the  compounds  of  the 
non-metallic  elements  and  the  more  common  metals, 
tlie  classitication  of  organic  substances,  the  principles 
of  organic  analysis,  the  general  characters  of  the  chief 
groups  of  organic  substances,  and  a  moix-  detailed 
knowledge  of  the  properties  and  reactions  of  sub- 
staniH's  interesting  from  a  tcehnieal  or  medical  point 
of  view.  Tito  examination  is  calculateil  to  test  the 
knowledge  whieh  a  student  may  reasonably  be  ex- 
]>eeteil  to  have  aetjuired  by  inlelligently  following  a 
live  months'  course  of  lectures  niion  chemistry,  ami 
attending  the  practical  class  lor  three  months.  The 
exumination  in  praelteal  chemistry  is  limiteil  lo  the 
detection  of  the  constituents  of  salts,  each  containing 
Old)'  one  acid  aiul  one  base.  The  oral  cxaminalion  is 
esperiiilly  inquirlant.  as  it  enables  the  examiner  lo 
deleel  *•  cram,"  and  lo  discover  whether  the  candidate 
has  a  sound  and  intelligent  knowledge  of  the  subject, 
or  has  merely  got  it  u[i  from  books. 

9380.  Are  Ibo  questions  for  the  written  examina- 
Ihui  pi-eparcd  by  yourself  ?_Ycs,  they  are  ju'cpared 
by  myself,  subject  to  the  approval  of  tiio  Faculty  of 
Medicine,  and  the  examinations  are  conducted  by 
myself  and  one  of  Ihe  non-prolessorial  examiners  in 
the  manner  described  by  Professor  Turner,  and  1  may 
say  that  wo  all  desir*^  an  incri'aso  in  the  number  of 
non-professorial  examiners,  because,  as  they  arc  not 
ai)pniiited  asexamin.TS  in  anyone  department,  it  nuist 
IVecpaaitly  happen  tJuit  no  one  t)f  them  is  s[)ccia.lly 
ucquftintud  with  the  subject  uf  chemistry. 
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9381.  But  the  want  of  funds  is  .an  obstacle  to  that 
course  boinj;^  adopted  ? — Yes. 

9382.  Do  the  examinations  for  dogx-ees  in  seience 
ditTev  in  any  respect  from  those  for  degrees  in  medi- 
cine ? — Every  candidate  for  a  dejjree  in  science  must 
pass  the  first  Bachelor  of  Science  Examination.  The 
examination  in  chemistry  (forming  part  of  that  ex- 
amination) is  very  nearly  the  same  as  that  for  medical 
students  at  the  first  professional  examination ;  the 
standard  is,  however,  somewhat  higher.  At  the  second 
Bachelor  of  Science  Examination,  the  candidate  is 
allowed  to  select  one  of  several  departments.  If  he 
selects  the  Department  of  Experimental  and  Physical 
Science,  he  is  examined  in  physics  and  chemistry. 
The  examination  in  chemistry  includes  the  more  diffi- 
cult parts  of  inorganic  chemistry,  organic  chemistry  iu 
greater  detail  than  in  the  first  Bachelor  of  Science 
Examination,  and  the  relations  existing  between  the 
chemical  constitution  and  the  physical  properties  of 
substances.  A  Bachelor  of  Science  may  present  him- 
self for  examination  for  the  degree  of  Doctor  of  Science 
in  any  one  of  a  considerable  number  of  subjects,  ono 
of  which  is  chemistry.  We  have  not  as  yet  had  a 
candidate  for  the  degree  of  Doctor  of  Science  in  Che- 
mistry, as  the  degree  has  only  been  recently  insti- 
tuted; but  iu  the  notice  iu  the  calendar  it  is  stated 
that  the  examination  is  to  be  a  s&irching  one  upon 
all  departments  of  chemistry,  and  especially  upon  one 
selected  by  the  candidate. 

9383.  Are  all  the  degrees  in  science  recent  insti- 
tiitions  ? — Yes. 

9384.  {Dr.  S/iarpci/.)  Y'on  arc  a  Doctor  of  Science 
of  the  University  of  London,  are  you  not  ? — Yes.  At 
that  time  there  was  no  degree  iu  science  in  Edinburgh. 

9384(1:.  I  believe  you  were  the  first  to  take  that 
degree  ? — Yes. 

9383.  {Chairma)).)  Are  there  any  other  pouits 
npon  which  yon  would  like  to  make  any  additions  to 
your  evidence  ? — There  is  one  point  to  "which  Pro- 
fessor Turner  has  alluded,  in  refereueo  to  which  I 
wish  to  make  a  stafomeut,  viz.,  the  Hope  Chemistry 
Prize.  Tlie  late  I'rotessor  Hope,  Professor  of  Che- 
mistry in  the  University  of  Edinburgh,  who  died  in 
1844,  bequeathed  a  sum  of  about  1,000/.  to  the  Uni- 
versity to  found  a  prize  or  prizes  for  the  purpose  of 
furthering  the  study  of  chemistry  in  the  University. 
For  some  time  the  income  of  this  fund  was  applied  in 
payment  of  the  laboratory  fees  of  the  tu'st  four  students 
in  the  honours'  list  of  the  general  class  of  chemisny  ; 
the  fii'st  two  to  be  styled  senior  Hope  scholars,  and  to 
work  for  two  sessions  in  tiie  laboratory:  the  second 
two  to  be  styled  junior  Hope  scholars,  and  to  work  for 
one  session  in  the  laboratory.  About  three  years  ago 
the  vScuatus,  considering  that  students  to  whom  the 
scholarships  had  been  awarded  did  not  always  wish  to 
work  iu  the  laboratory,  converted  the  prize  into  a 
scholarship  to  be  competed  for  biennially,  the  com- 
petition to  be  open  to  students  not  more  than  2-5  years 
of  age,  who  had  worked  for  at  least  two  sessions  iu  tho 
laboratory.  The  successful  candidate  is  to  spend  the 
succeeiling  academical  year  iu  working  in  a  laboratory 
or  laboratories,  under  conditions  approved  by  the 
Senatus,  and  to  receive  100/.  in  two  half-yearly  pay- 
ments of  50/.  each. 

93S6.  {Chairman  to  Professor  Turner.) — Does 
anything  occur  to  you  which  you  would  like  to  add  to 
the  evidence  which  you  have  given  ? — I  should  not 
like  the  Commission  to  think  that  ^^'e  are  not  very 
desirous  of  some  pecuniary  aid,  AVe  are  very  desirous 
of  pecuniary  aid. 

9387.  Do  yon  want  aid  for  other  purposes  besides 
building  purposes? — Yes.  The  University  of  Ediu- 
bnrgh  is  miserably  poor,  and  we  are  cr.ampod  on  all 
sides  by  want  of  funds. 

9388.  Y''on  want  an  annual  grant  in  addition  to  a 
grant  for  buildings  ? — Y'es,  wc  should  like  an  annual 
grant.     We  ai'c  now  developing  our  system  of  tcaidiing. 

The  witness^ 


and  T  think  that  the  statistics  which  I  have  given  you 
as  to  the  great  increase  which  has  taken  place  in  the 
number  of  our  students  during  the  past  tivo  years 
show  that  the  University  is  really  doing 'good  work  in 
the  way  of  scientific  teaching;  and  we  ieel  that  unless 
some  additional  means  is  given  us  for  afibnling  pro- 
per accommodation  and  proper  applinuees  to  those  who 
come  to  us  ibr  instruction,  it  may  ■\'ery  matcrialh"  allbct 
our  future  prospects. 

9389.  I  tliink  I  understood  you  to  say  that  yon  had 
from  one  source  or  another  about  1,870/.  a  year  from 
the  Government  at  present,  namely,  1,370/.  for  pro- 
fessors, and  500/.  for  geuerid  pnrjioses? — Yes;  the 
(TOvernment  givo  us  500/.  for  keeping  «nir  luiildings 
in  repair. 

9390.  Arc  those  two  sums  the  whole  of  the  assist- 
ance that  yon  get  from  the  Government  ? — The  sum  of 
1,370/.  is  the  whole  of  the  assislance  that  specially 
appertains  to  the  departments  of  science  concerned  in 
medicine. 

9391.  Do  other  departments  of  the  Uni\'ersity  get 
any  considerable  assistance  from  tho  Government  ? — 
The  Natural  Philosophy  Department  has  a  parliamen- 
tary grant  to  the  Professor  of  180/.  a  year,  and  to  his 
assistant  of  100/.  a  year.  I^'actical  Astronomy  has 
a  grant  of  300/. ;  but  the  Professor  of  Practical  Astro- 
nomy is  also  the  Astronomer  Eoyal  tor  Scotland,  and 
I  think  that  he  holds  tliat  his  salary  is  given  to  him 
more  in  virtue  of  the  duties  which  ho  pevlbrms  as 
Astronomer  Royal  than  as  Professor  of  Practical 
Astronomy;  he  has  no  separate  salary  as  Professor. 

9392.  {Dr.  Sharper/.)  Plas  he  any  students  ? — 
One  student  was  returne<l  as  receiving  instruc- 
tion in  18(59-70.  Tho  IVofessor  of  Agriculture 
gets  a  grant  from  the  Government  of  150/.  yearly, 
the  Profcssoi-  of  Enginccriug  of  200/.  yearly,  and 
the  Pi-ofessor  of  Geology  of  200/.  yearly.  Several 
of  the  Professors  in  the  Faculties  of  Arts,  Law,  and 
Divinity  also  receive  parliauientary  allowances. 

9393.  The  increase  in  your  number  of  students 
increases  your  emoluments,  does  it  not  ? — Yes,  the 
emoluments  of  intlividual  professors.  Of  course  it  also 
adds  to  the  income  of  the  University  as  far  as  regards 
the  sum  paid  as  matriculatioa  fees. 

9394.  P>ut  I  presume  that  the  aggregate  income  of 
the  University,  whatever  it  is  applied  to,  must  be 
increased  by  an  increase  in  the  number  of  students  ? — 
Yes,  but  still  it  is  not  very  great,  because  a  stuilent 
only  pays  a  matriculation  fee  of  1/.  to  the  University 
fund. 

9395.  A  Professor  receiving  fees  fi'om  twice  the 
number  of  pupils  could  atford  to  have  twice  the  numher 
of  assistants  ? — Yes. 

{l^rot'cssor  Brotn/.)  Perhaps  I  might  be  allowed 
to  observe,  in  refcrimce  to  the  general  fund  of  the 
University,  that  while  we  are  very  glad  to  have  such 
new  Chairs  as  the  Chair  of  Geology  and  the  Chair  of 
Engineering  provided  by  the  generosity  of  pcivate 
persons  and  the  Government,  it  must  be  recollected 
that  every  additional  Chair  which  is  founded  in  the 
University  makes  an  additional  demand  upon  the 
general  fund,  which  is  not  proportionately  increased 
by  the  number  of  students  attending  that  class,  as  the 
amount  contributed  by  each  student  to  (Iiat  fund  does  not 
depend  on  the  lunnber  of  classes  which  he  attends. 

9396.  {C/rcir/ita/i,  to  Professor  Turner.)  You 
stated  that  funds  are  wanted  for  other  pin-poses 
besides  building.  May  we  nntlerstaud  that  they  are 
principally  required  for  the  purchase  of  apparatus  .'' — 
I  would  strongly  urge  that  something  should  be  doue 
in  the  way  of  properly  remunerating  our  assistants. 
Several  of  them  receive  the  very  small  sum  of  2.)/.  a 
year,  and  that  is  obviously  altogether  inadequate  lo  be 
paid  to  a  man  of  education  who  has  already  expended 
a  large  sum  on  his  own  scientific  and  professienal 
traiuinir.    [.SVc  Ai'I'enimx  A'.] 

s  withdrew. 


Adjourned  (o  Friday  next  at  12  o'clock. 
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9397.  (Chairmav.)  You  are  Professor  of  Natural 
Philosophy  in  the  UnivcTHity  of  Edinburgh  ? — I  am. 

9398.  When  were  you  ap[)oiiUed  to  that  offito  ? — I 
was  appointed  in  I860. 

9399.  In  succession  to  the  late  Principal  Forbes  ? — 
Yes. 

9400.  Will  you  state  to  the  Commission  the  in- 
etiTJction  at  present  given  in  natural  philosopliy  in  the 
Edinburgh  University  ? — I  have  two  classes  to  which 
I  lecture.  To  the  first  I  give  over  100  lectures  on 
tlio  whole  subject  of  nataral  philosophy,  carefully  ex- 
plaining and  exhibiting  the  experimental  foundations  of 
the  subject,  and  the  connexion  of  the  various  branches  ; 
tliat  is  the  junior  class,  and  numbers  somewliere 
about  175  students  on  the  average.  My  second  course 
is  to  a  higher  class  of  students,  or  students  who 
have  attended  the  junior  class  for  the  two  or  throe 
years  preceding.  To  that  class  I  give  three  lectures 
a  week  ;  so  that  in  the  course  of  the  winter  session 
I  give  more  than  60  lectures  to  it.  Those  lectures 
are  upon  the  applications  of  the  higher  mathematics 
to  physical  science,  treating  generally  the  whole  sub- 
ject of  dynamics,  the  matliematieal  theory  of  heat ; 
not  only  the  theory  of  heat  as  it  wa.s  understood 
by  Fourier  (the  conduction  of  heat,  &c.),  but  the 
modern  dynamical  theory  of  heat,  and  also  the  thcoiy 
of  electricity.  In  addition  to  those  sets  of  lectures 
which  are  given  by  myself,  there  are  tutorial  lectures 
by  my  class  assistant.  Those  tutorial  lectures  are 
given  whenever  I  find  a  part  of  a  subject  which  I 
have  not  time  to  devolope  myself,  and  when  he  can  bo 
for  the  purpose  spared  from  his  other  occupations  in 
the  laboratory. 

9401.  Those  would  be,  I  presume,  to  the  junior 
class? — Yes,  to  the  junior  class  simply;  as  a  rule  I 
cannot  always  trust  my  assistant  to  give  them  to  the 
senior  class. 

9402.  Are  there  examinations  of  the  class  from  time 
to  time  ? — I  hold  fortnightly  examinations  of  the  junior 
class.  Those  examinations  are  introduced  as  much  with 
the  view  of  teaching  the  students  as  with  the  view  of 
HSccrljiining  tlieir  proficiency  ;  in  fact  I  find  that  the 
use  of  examinations,  not  so  much  for  tiie  jiurposc  of 
giving  marks,  or  anything  of  that  kind,  but  of  finding 
out  the  points  wliirli  the  students  liave  not  properly 
understood,  is  absolutely  essential  in  connexion  with 
teaching  ;  in  short  I  try  to  find  out  liow  far  tbev 
underslari'l,  in  order  that  I  ni;iy  know  wluLt  I  must 
teaeli  llii  ni  next,  or  wiiether  I  must  go  back  again. 

940.'i.  Aie  those  oral  exann'nations  ? — Tlicy  arc  oral 
in  the  sen'^e  tliat  the  fiuestions  arc  given  ont  orally ; 
but  it  is  (piit<!  impossihh;  to  examine  so  lai-gc  a  class 
orally  witliMut  taking  u  v^hole  day  to  liu  it,  and 
tliip>-roiir  what  I  do  is  lids:  I  prepare  n  papir  con- 
lain  ing  alioiit  \2  (| 111 'st Ions  enllrcly  ujton  snlijects 
whirh  liiive  ahriidy  hern  In  tli';  b.*st  of  my  ability 
tlmi'oiiglily  (.'xiilaini'd  in  \v\uv(:.  Jf  anytliing  in 
addition  In  what  has  been  givrn  in  Icchire  is  intro- 
diicr;il,  it  is  of  the  natiiri.;  id'  arithmetical  or  simple 
m.'illiemat-ical  nppliealion,  'J'lioso  qurstions  aro  gi\fn 
out  orally  by  me  at  inlorvals  of  fivt;  niiniitt^s  cnrli, 
and  I  expect  an  answei-  to  cafdi  in  a  single  sJiort,  cli-nr, 
written  BcntcTiee.  I  always  endeavour  to  frame,  tho 
quest  i(m  so  that  it  admits  of  an  answer  in  that  I'ornijund 
I  refuse  altogether  to  look  at  or  correct,  or  give  any 
crerlit  for  answers  of  the  nature  of  essays. 

9404.  [n  tliat  way  tlierefnre  you  addi-ess  qneslions 
to  the  whole  class  and  n^ceivo  writfi;n  answci's  lo  tlieiu 
from   every   btudent  ? — Yes,      In   addition    to   those 
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fortnightly  examinations,  I  have  a  couple  of  special 
examinations  taking  place,  one  towanls  the  middle  of 
the  session,  and  tlie  other  towards  the  end  of  the 
session,  and  occupying  a  much  longer  time,  in 
which  the  subject  of  examination  is  one  whicli  has 
been  prescribed  for  the  students'  private  reading.  For 
instance,  as  one  example  of  tlie  nature  of  a  subject 
prescribed  in  that  way,  I  may  mention  ihe  first  three 
sections  of  Newton's  Pn«fiiy«'a.  It  is  quit<3  impossible 
for  mo  to  introduce  them  in  my  lectures,  because  I 
have  so  much  to  do  with  the  purely  physical  part  of 
the  subject ;  but  still  I  consider  it  one  of  the  very  best 
pieces  of  training  a  student  of  natural  philosophy 
can  possibly  have,  and  therefore  I  prescribe  it  for 
home  reading,  and  examine  on  it,  and  give  perhaps 
three  or  four  hours'  examination  to  it.  So  far  for  the 
examinations.  Now  I  come  to  another  and  not  leas 
important  part  of  the  teaching  in  Edinburgh,  and 
that  is  the  physical  laboratory. 

940.5.  When  is  that  open? — It  is  open  during  the 
winter  and  summer  sessions,  that  is  to  say,  practically 
about  nine  moutlis  in  the  year,  six  mouths  in  the 
winter  and  three  months  in  the  summer, 

9406.  During  how  many  hours  a  week  is  it  open  ? 
— Somewhere  about  25  hours  a  week,  that  is  to  say, 
it  is  open  at  least  five  days  a  week,  from  about  10  to  3 
o'clock  each  day.  I  cannot  say  that  I  am  satisfied  with 
the  amount  of  time  that  it  is  open,  but  the  assistance 
that  I  have  at  present  does  not  permit  me  to  keep  it 
open  longer. 

9407.  What  class  of  students  attend  the  laboratory  ? 
— I  have  made  the  laboratory  open  to  all  comers 
limited  of  course  by  the  number  of  students  which  my 
assistant  and  I  can  look  after,  and  which  my  space 
can  accommoilate. 

_  9408.  How  many  do  you  find  attend  ?_It  is  impos- 
sible for  me  to  accommodate  more  than  10  or  12  at  a 
time  in  the  space  at  my  disposal.  I  have  had  to  refuse 
applications  from  a  great  many  persons. 

9409.  Those  10  do  not  alternate  with  any  other  10, 
do  they  ?— No  ;  tliey  are  free  to  spend  their  whole 
time  in  the  lalioratory  when  it  is  open  each  day,  and 
thoroughly  to  devote  themselves  to  their  work. 

9410.  How  is  the  expense  of  this  defrayed,  is  there 
a  special  fee  ?~Tlierc  is  a  small  lee  of  two  guineas 
from  eacli  student,  but  of  course  1  need  not  say  that 
that  two  guineas  is  quite  inadequate  to  jiay  for  the  mere 
chemicals  and  other  materials  used  by  each  .student. 

9411.  Have  you  to  supply  the  Tnalerials  .? — Yes,  I 
have  to  supidy  the  materials, 'lint  Ihe  fund  that  I  draw 
upon  fiir  llie  purpose  is  whal  I  get  Ibr  ehi^s  i^xpenscs. 
1  may  nuMition  with  regard  to  llir  teaching  in  the 
laboniLnry,  that  with  Ilir  help  uf  my  assistant  I  put 
each  sUnient  as  he  enters  the  lalioratory  through  an 
eleinenlary  course  of  the  applleation  of  the  various 
physical  instruments,  the  primary  ones.  For  instance, 
I  begin  by  |.ra<'(i.sing  ihein  in  measuring  time,  e.sti- 
niadng  small  inlervids  of  lime,  then  measuring  very 
carefully  by  Ihe  micronu-ler  and  spheromeler,  length, 
angle,  curvatun';  and  by  other  appropriate  instru- 
ments, tenq.eralure,  electric  current,  electric  potential, 
uut\  so  on. 

9412.  And  then  are  they  capable  of  being  set  to 
work  on  special  subjects  under  your  direction  ?- 
When  I  find  tliat  they  have  snllieiently  niastere.l  those 
elementary  parts  of  the  subject  I  allow  ll„m  to  choose 
the  partieuar  branch  of  natural  philosophy  to  which 
ihi'.y  wish  to  devote  themselves,  and  when  they  have 
told  mc  that,  it  is  not  by  uuy  means  diilicult  to  assign 
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to  them,  if  they  carry  it  out  properly,  what  may  be 
excessively  useful  and  even  valuable  work. 

9413.  Will  you  point  out  some  of  the  tlifficulties  in 
the  way  of  accomplishing  those  objects  ? — My  princi- 
pal difficulties  may  be  classed  as  those  of  deficiency 
of  space  and  deficiency  of  assistance.  I  have  other 
difliculties,  but  these  I  shall  mention  in  the  course  of 
my  examination.  The  first  great  deficiency,  and  tho 
one  which  is  felt  through  the  whole  University,  and 
not  merely  in  the  department  of  natural  philosophy, 
is  the  extreme  poverty  of  the  University  itself.  The 
only  resource  available  is  the  small  sum  which  is  ac- 
quired mainly  from  matriculation  fees,  and  so  on,  and 
which  has  to  be  divided  amongst  almost  as  many  appli- 
cants as  there  are  professors  in  the  University.  The 
consequence  is,  that  in  addition  to  the  100/.  a  year 
which  by  the  ordinance  of  the  University  Commis- 
sioners has  to  be  paid  for  my  class  expenses  out  of 
that  fund,  I  have  only  been  enabled  to  get  about  25/.  a 
year.  Even  this  is  subject  to  possible  diminution  in 
the  event  of  some  sudden  demand  on  the  funds  of  the 
University. 

9414.  We  have  had  evidence  before  us  as  to  the 
principal  funds  of  the  University,  and  the  application 
of  the  income  derived  from  them,  from  which  it  ap- 
peared that  that  income  was  appropriated  already  ? 
■ — That  is  so  ;  but  when  there  is  a  large  number  of 
matriculations,  as,  for  instance,  during  the  last  three 
or  four  sessions,  when  matriculations  have  been  rising 
steadily,  of  course  this  general  college  fund,  which  de- 
pends mainly  upon  tho  number  of  those  matriculations, 
has  been  rising  along  with  them,  and  medical  gi-a- 
duation  also  has  been  rising,  and  that  constitutes  a 
feeder. 

9415.  Is  there  not  an  income  from  the  property  of 
the  University  ? — There  is  au  income  from  property, 
but  the  revenues  from  that  have  all  been  appropriated 
by  the  Commissioners,  so  that  what  we  rely  upon 
is  mainly  or  wholly  I  may  say  the  chance  additions 
by  the  increase  of  the  number  of  students  from  matri- 
culation and  graduation  fees. 

9416.  The  want  of  funds  being  one  serious  diffi- 
culty, as  you  have  mentioned,  there  is  a  great  want  of 
room,  is  there  not  ? — Yes.  Although  the  want  of 
space  of  course  comes  practically  in  the  long  run  to  a 
question  of  want  of  funds  also,  I  may  mention  that  as 
regards  space  I  am  perhaps  worse  off  than  any  pro- 
fessor in  the  University  of  Edinburgh.  For  nearly 
eight  years  I  was  exceedingly  desirous  to  obtain  space 
for  a  laboratory.  I  saw  that  it  was  excessively  desi- 
rable that  such  a  thing  should  be  established  in 
Edinburgh,  but  I  could  not  get  space  until  1868,  and 
then  the  space  which  I  got  was  a  small  class  room 
which  had  come  to  be  disused,  entirely  unsuitable,  or 
at  least  by  no  means  very  suitable  for  almost  any  class 
of  experiments,  and  that  is  practically  the  space  to 
which  my  laboratory  is  confined  at  present.  I  may 
mention  to  the  Commission  that  Dr.  Sharpey,  when  he 
saw  my  accommodation,  advised  me  to  have  it  photo- 
graphed in  order  to  bring  it  effectively  before  tho  Com- 
mission. When  I  have  more  students  than  eight  or  ten 
attending  the  laboratory  at  once  it  is  absolutely  essen- 
tial, in  order  to  accommodate  them,  thnt  I  should  have 
some  of  them  working  amongst  my  collection  of  appa- 
ratus, and  others  working  in  my  class  room  whenever 
it  can  be  put  at  their  disposal ;  and  the  superintendence 
of  groups  of  students  scattered  about,  with  stairs  to 
ascend,  and  passages  between  them,  is  a  matter  of 
considerable  difficulty,  and  adds  materially  to  the  labour 
of  teaching. 

9417-  It  would  seem  that  you  have  not  only  a  diffi- 
culty in  the  way  of  receiving  students  in  sullicicnt 
numbers,  but  as  to  the  kind  of  experiments  that  you 
are  able  to  carry  out  ? — Entirely  so ;  it  is  impossible 
for  me  to  allow  one  man  alone  to  make  experiments, 
for  instance,  in  a  darkened  room,  because  unless 
there  were  a  special  room  which  could  be  dark- 
ened for  him,  his  darkening  of  the  room  for  his 
own  experiments  would  prevent  any  others  continuing 
their  experiments.  Then  my  rooms,  such  as  they  are, 
are  so  close  together  that  if  I  wished  to  perform  ex- 


periments on  diamagnetic  l)odies,  where  a  powerful 
electro-magnet  is  required,  the  moment  I  set  to  work 
the  galvanometers  (as  well  as  electrometers  and  other 
instruments  depending  on  magnetic  force)  in  all  the 
rest  of  my  rooms  are  disturbed,  so  that  it  is  inipossible 
to  earry  on  investigations  with  them. 

9418.  If  you  had  funds  at  your  disposal,  have  yon 
formed  any  opinion  as  to  the  most  advisable  mode  of 
extending  your  space  ? — I  should  have  no  difficulty 
whatever  in  extending  my  space  provided  the  Uni- 
versity obtained  funds  enough  to  remove  from  tho 
present  University  buildings  the  departments  of  ana- 
tomy and  chemistry.  Once  those  were  removed  from 
tho  present  buildings  there  is  the  whole  space  occupied 
by  anatomy  in  immediate  contiguity  to  my  present 
department,  and  in  it  I  should  have  no  difficult)'  iu 
getting  tho  amount  of  space  required.  Whether  it 
would  be  in  the  best  possible  form  or  not  is  another 
question,  but  as  far  as  space  is  concerned  the  removal 
of  the  department  of  anatomy  would  furnish  me  witii 
an  ample  supply. 

9419.  So  that  besides  the  advantage  that  would 
result  to  the  anatomical  and  chemical  branches  of 
the  University  by  such  i-emoval,  it  would  be  a  great 
advantage  in  other  departments,  by  giving  them  addi- 
tional space  ? — Yes,  certainly.  At  present  I  may 
mention,  in  addition  to  what  I  have  said  about  tlie 
want  of  space,  tliat  I  have  not  only  utterly  inadequate 
space  for  my  laboratory  but  barely  space  for  my  col- 
lection of  instruments,  and  that  in  trying  to  keep  my 
instruments  as  well  up  to  the  advancement  of  natural 
philosophy  as  I  can,  every  new  addition  prevents  my 
ready  access  to  what  is  already  there ;  in  fact  my 
instruments  are  in  two  or  three  places  piled  in  strata 
about  the  room,  and  the  additional  labour  of  finding 
what  I  want  at  a  moment's  notice  forms  of  itself  a 
very  serious  inconvenience. 

9420.  You  are  also  very  much  inconvenienced,  are 
yon  not,  by  the  want  of  proper  assistance  ? — That 
again  is  a  source  of  excessively  unnecessary  labour  to 
myself,  owing  to  the  small  amount  of  money  which  I 
receive  for  the  payment  of  a  mechanical  assistant.  I 
am  not  speaking  of  teaching  assistance,  but  simply  of 
assistance  in  keeping  iu  order  and  setting  up  for  ex- 
periment my  apparatus.  My  difficulty  in  that  respect 
is  very  great,  but  that  again  is  merely  a  question  of 
money.  The  mechanical  assistant  whom  I  have  at 
the  present  moment  is  a  man  between  70  and  80  years 
old,  who  1  may  mention  was  in  Sir  John  Leslie's  ser- 
vice. He  was  doorkeeper  when  Sir  John  was  Professor 
of  Mathematics  in  the  University  of  Edinburgh,  and 
served  him  as  mechanical  assistant  the  whole  time  he 
was  Professor  of  Natural  Philosophy  ;  and  he  served 
the  whole  or  the  principal  part  of  his  time  with 
Principal  Forbes  in  all  his  experiments,  and  he  has 
served  me  since  my  appointment  to  the  Chair.  This 
is  his  58th  session  in  the  University,  and  he  is  at 
present  the  sole  mechanical  assistant  that  I  have, 
seeing  that  his  son  is  temporarily  disabled. 

9421.  lie  is  paid  by  the  College,  is  he  not  ? — Yes, 
he  is  paid  out  of  the  same  fund  as  that  from  which  I 
get  loot,  a  year  for  class  expenses. 

9422.  Have  you  auy  teaching  assistant  ? — I  have  a 
chiss  assistant,  and  J  have  already  alluded  to  his  giving 
tutorial  lectures.  He  helps  me  not  only  by  giving 
those  tutorial  lectures,  but  also  by  superintending  the 
laboratory  when  I  cannot  be  present  myself ;  and 
besiiles  that  by  relieving  mc  of  the  excessively  tedious 
work  of  looking  over  the  answers  to  the  examination 
papers.  In  the  course  of  his  looking  over  those 
answers  to  examination  papers  merely,  he  has  on  the 
average  about  1,500  answers  to  examine  once  a  fbrt- 
nigiit.  Then  ho  spends  the  greater  part  of  five  hours 
each  day  in  the  laborator}',  in  addition  to  what  tutorial 
lectures  be  is  giving  for  mc  at  the  lime. 

9423.  How  is  ho  remunerated? — He  gets  100/.  a 
year  from  the  exchequer.  I  may  mention  that  when 
you  contrast  the  amount  of  work  which  he  has  to  do 
for  me  with  the  pay  which  he  receives,  it  is  not  at  all 
wonderful  that  during  the  short  period  that  I  have,  had 
6uch  an  assistant  I  have  had  almost  every  second  or 
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P.  G.  TaJt,     third  year  to  trnin  a  new  one,  because  the  salary  is 
^^1-  utterly  inadequate  to  the  work  expected  of  him. 

,,  9424.  Does  the  fact  of  having  assisted  you   for  a 

[ '~'     eonsidcralile  tifiie  in  that  capacity  of  teaching   serve 

to  advance  tlio  prospects  of  a  young  man? — I  should 
pay  that  under  all  circumstances  tlio  fact  of  having 
j;iven  i-e;dly  good  service  in  the  University  in  such  a 
capacity  would  he  of  very  great  value  to  a  young 
jnau,  ei^pecially  in  Scotland,  where  the  nature  of  the 
occupation  is  understood.  I  may  mention  that  one 
assistant  who,  to  uiy  great  regret,  lias  lately  left  me, 
is  now  a  professor  in  a  Scottish  college,  although  hia 
subject  is  not  natural  philosopliy.  And  one  of  my 
former  lalioratory  stadeuts  in  already  an  assistant  in 
the  Koyal  Observatory  of  Edinburgh. 

9425.  Is  it  not  a  consequence  of  so  much  work 
falling  upon  the  professor  that  he  lias  not  sulTicicnt 
leisure  ibr  original  work  ? — When  matters  are  at  the 
bc^t,  1  have  vi'ry  little  leisure  for  nine  months  in 
each  year  ;  but  at  the  prcsmt  moment  I  may  say  that 
I  have  absolutely  no  [leisure  at  all.  For,  in  conse- 
quence of  tho  sou  of  my  mcclianical  assistant  being 
laid  up  with  small-pox,  and  not  ])ennitted  lo  come 
back  lo  assist  me  for  perhaps  another  mouth,  <luring 
the  whole  of  that  time  I  shall,  wi(h  the  assislanee  of 
this  old  man,  have  to  prepare  all  my  arrangeuicnts 
for  class  illuslralion  myself.  T  may  say  that  it  is 
hardly  possible,  without  a  large  sum,  to  hire  a  really 
trained  assistant ;  no  improvised  assistant  would  be 
capable  of  giving  me  Ulie  least  help,  and  tlierefore 
during  the  temporary  disablement  of  my  own  assistant 
I  must  simply  do  his  work  myself  as  well  as  my  own. 
It  would  take  at  least  two  months  or  more  of  ti-aining 
before  I  could  trust  a  man  with  the  apparatus, 

9426.  What  allowance  is  made  by  the  University 
for  class  expenses  ? — It  is  not  made  directly  by  the 
University,  but  100^  was  ordered  by  the  Commis- 
sioners to  be  paid  from  the  general  University  fund. 
I  have  since,  after  repeated  applicjitions,  managed  to 
obtain  an  additional  grant  of  about  2.5/.  a  year. 

9427-  That  inekides,  does  it  not,  tho  purchase  of 
new  apparatus? — licsidea  the  purchase  of  new  appa- 
ratus, aiul  kcL'ping  in  repair  of  the  extensive  collection 
alreadv  acquired,  it  includes  such  items  as  coal,  gas, 
and  various  other  working  expenses. 

942y.  What,  in  your  opinion,  ought  to  be  the 
position  occupied  by  the  University  in  science  tcaeh- 
ng  ? — My  opinion  upon  that  subject  is  that  tho 
University  should  teach  the  principles  of  natinal 
philosophy  in  full  detail,  and  also  the  general  nature 
of  the  applications  of  the  subject  ;  and,  in  addition  to 
that,  it  should  give  instruction  in  the  use  of  a[)paratu3 
an<l  the  modes  of  conducting  experimental  research. 
A  student  prepared  by  such  instruction  is  ready  at 
once  to  take  up  any  specialty,  and  will  fall  into  the 
routine  work  required  with  very  little  diilirully. 

9429.  What  is  your  opinion  with  rrgatd  to  iVarhing 
technical  work  ? — .The  Uni\'(;rsity  I  tliink  had  liiater 
not  attempt  teaching  technical  \\'nT'k.  Jt  might,  be 
done  to  a  ccrfuin  extent  in  the  Engineering  Dcjiart- 
ment,  in  such  branches,  for  ins(.an(;e,  as  tclcgrapliy, 
and  sfi  on,  that  come  under  tlio  \ivnii  of  engineering  ; 
but  tcclmic-al  work  as  a  rnle  jjad  i'ai'  better  bi'.  dune  in 
a  woi"ks]jo|),  or  in  an  cnginefir's  <dH<-r. 

94;i0.  'J'jio  Univei'HJt.y  limiting  il,s  instnietion  to 
wliat  is  prepanjJory  ?— Yes,  to  that  amunnl.  of  scien- 
tific knowledg(^,  Ik:  it  extensive  or  not,  wliieli  is  abso- 
lutely neeessary  to  (-vtry  workiinui  whelliei-  of  iJie 
lugliest  or  tlii;  lowe.st  ela^s,  tlntl,  anionnt  of  knowledge 
of  bis  siibjeeL  wliieli  is  n(T-...s;,.ry  U,  i-ender  liis  l,di(.ur 
intejjlgiMif.,  in  (,rdeT  thai.  Hie  irnin  sliould  not  do  tliingH 
by  men;  rote,  but  that  he  slionld  know  the  ivasr.ii  wliy 
he  is  doing  MO  and  so. 

94;il.  Have  you  fbrnied  nny  opinion  a,s  U>  lln^ 
chiiriiv.ii-r  that  slionid  be  ussiiincid  hy  teelinical  schools  ? 
. —  f  have  yet  to  learn  that  t.ce.biiica,l  sehools  ea.u  in  any 
ease  teaeh  wlia,t  cannot  b(;  at  |e;ist  jis  well  taiighl,  iC 
not  bi:tfei-  bmglit,  in  a  workshop  oi-  mannrael.ory,  1 
am  certain  of  this,  however,  Hint  If  then;  be  HnbJ<.ets 
which  such  schools  can  tcjich  as  well  as  tln:y  can  1)0 
taught  in  a  workshop  or  manufactory,  those  are  Bimply 


applications  of  natural  philosophy,  not  parts  of  the 
science.  It  would  be  vain  to  expect  these  schools  to 
attempt  to  teaeh  the  science  itself  as  distinguished 
from  its  applications,  not  merely  vain  on  account  of 
the  extreme  deficiency  of  men  who  can  teach  properly 
the  dements  of  science,  but  on  account  of  this,  that 
what  is  wanted  is  that  men  before  going  to  learn 
anything  technical  should  underslaod  thoroughly  if  it 
be  but  the  merest  elements  of  the  science  which  they 
wish  to  ayijtly.  It  is  in  a  University  that  such  instruc- 
tion should  be  given,  and  that  being  done,  there  is 
comparatively  little  difficulty  in  doing  tho  rest. 

94.32.  l)o  you  consider  that  the  Universities  in 
vScotland  might  be  advantageously  employed  in  in- 
structing in  science  the  teachers  generally  of  elemen- 
tary and  secondary  schools  ?  —  I  consider  that  ail 
teachers,  and  especially  teachers  of  science,  ought  to 
bo  instiucteil  by  a  teacliing  University  ;  that  the  Uni- 
versities of  the  kingdom  ought  to  be  the  instructors  of 
teachers,  in  addition  to  the  other  instruction  which 
they  give. 

94;i;i.  {Professor  Smith.)  Do  you  mean  expressly  to 
include  the  tcjichers  of  elementary  schools  ? — Especially 
the  teachers  of  elementary  fschools.  I  conceive  that 
unless  a  man  has  thoroughly  learnt  the  elements  of 
science,  not  using  the  word  contemptuously,  because 
the  elements  are  sometimes  the  hardest  part  of  a  sub- 
ject, unless  a  man  has  been  thoroughly  taught  the 
elements  he  should  not  be  accredited  as  a  teacher. 

9434.  {Chairman.)  Do  you  think  that  the  Uni- 
versities should  also  afford  facilities  for  the  scientific 
instruction  required  by  the  various  classes  of  artisans? 
• — Most  certainly  they  ought  so  to  do ;  but  with  the 
funds  and  assistance  at  present  at  the  disposal  of  the 
professors  it  is  absolutely  impossible  that  they  can  do 
so.  1  have  no  doubt  that  when  properly  undertaken 
it  would  be  exceedingly  beneficial  to  the  country  that 
they  should  do  so;  but  it  is  simply  a  question  of  want 
of  fnnds,  want  of  assistance,  and  want  of  space. 

943-5.  Do  you  consider  that  the}-^  should  be  enabled 
to  advance  science  by  offering  facilities  in  their 
laboratories  for  original  research  ? — Certainly.  I  un- 
derstand that  one  object  of  this  Commission  is  to 
consider  the  advancement  of  science  ;  and  I  am  certain 
that  science  cannot  be  better  advanced  than  by  oflerinf 
facilities  in  a  University  under  proper  supervision  for 
original  investigators.  Those  I'acilitics  may  be  abso- 
lutely priceless  in  the  results  which  Ihey  may  produce  ; 
but  of  course,  in  order  that  they  may  he  atlbrded,  it  is 
necessary  that  the  Universities  should  be  furnished 
with  laboratories  and  with  proper  assistance,  and  have 
the  meaus  of  dc!'raying  the  expense  of  investigation. 

9436.  You  know  of  no  other  source  from  which  tho 
means  could  lie  obtained  for  such  an  object  except  by 
grants  of  public  money  ? — We  can  hardly  look  to 
sncielies  or  to  associations  like  the  British  Association 
lor  the  amount  of  money  that  would  be  required  ;  and 
the    endowments   given    by   private    benefactors   are 
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eslnblishment  of  professor- 


I  the  I'onn  of  tho  i 

iol;ushi[is.  and  bi 

Will  you   go  on  to  state  what  you   consider 
requisite  generally  to   enable    the  University 

Mirgh  to  lake  and  liold  flu'  position  that  it 
ought  tu  ill.  ? — I  begin  by  saying  that  \  suppose  there 
is  no  ehaiiee  of  Ihe  rreaiiou  of  an  atlditiunal  Chair  in 
the  subject  of  natural  philosophy.  Indeed,  my  own 
<ipinIon  is  that  the  whole  department  of  natural  phi- 
l<_>sopliy  in  ea<'h  University  ought  to  be  under  tho 
direelion  and  control  of  one  man. 

94:iH.  Mi^lii.  (Iirrenot  be  highly  conipetcntasslstant 
teachers  or  assistant  professors  under  him  ?— Yes;  it 
is  in  that  way,  I  think,  that  the  department  should 
have  its  f(  arhing  power  extended.  It  is  absolutely 
nan  with  such  assistance  as  I  have 


ble  I'o 


to  do  properly  tho  wo 
lea.ve  myself  no  leisui 
experimental  research, 
the  extent,  of  one  (ulo 
and  one  meehauicat  assistant. 


■d   to 


'ven  if  I 
I  whatevi^r  for  nialhematieal  or 
^0  that  additional  assistance  to 
al  assistant,  at   the   very  least, 

■'■•■■'    ■ iqui-     ■ 
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9439.  What  would   be  the  duties  of  (he  professor 
then  ?— The  duties  of  tho  professor  then,  besides  the 
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general  supervision  and  direction  which  he  would 
exercise,  would  be  to  teach  fully  the  principles  of  the 
subject,  and  hand  the  students  over  to  his  assistants 
for  the  mere  details  and  applications  and  examples. 

9440.  It  is  far  more  difficult,  Tpresume,  to  find  one 
man  who  can  teaeh  the  principles  soundly  than  to  find 
numbers  who  can  teaeh  the  details  of  the  science  ? — 
From  my  experience  I  am  thoroughly  convinced  of  the 
fact  that  for  each  one  mmi  who  can  teach  the  prin- 
ciples of  such  a  science  as  natural  philosophy,  it  is 
quite  easy  to  find  hundreds  who  can  teach  the  details. 
When  a  man  teaches  as  a  professor  should  do,  in 
dealing  with  the  principles  of  science,  his  lectures 
although  elementary  are  not  to  be  considered  as  popu- 
lar lectures.  They  ought  to  aim  at  thorough  teaching 
in  the  highest  sense  of  the  word,  and  not  at  amuse- 
ment combined  with  information. 

9441,  Have  you  anything  further  to  state  on  that 
head  ? — I  should  say  generally,  summing  up  my  views 
upon  the  subject,  that  a  professor  should  be  in  the 
position  as  it  were  of  architect,  and  not  of  mere  hod- 
man or  bricklayer,  except  on  emergencies  such  as  that 
which  is  occurring  at  present  in  Edinburgh.  Then  I 
should  add,  that  it  is  not  merely  the  principles  but  also 
the  highest  departments  of  the  science  that  should  be 
taken  in  hand  by  the  professor,  Wlicu  students  apply 
for  the  highest  applications  of  mathematics  to  natural 
philosophy,  as  a  rule  the  assistants  would  be  unable  to 
furnish  them ;  the  professor  should  therefore  be  able 
to  give  instruction  in  these  also,  for  in  reality  the 
difficulties  of  teaching  natural  philosophy  are  of  two 
kinds,  one  in  the  very  elements  of  the  science,  and  the 
other  in  its  highest  branches.  I  may  say  that  if  I 
could  have  atibrded  it  I  would  at  once  long  ago 
have  engaged  additional  assistance  at  my  own  ex- 
pense, not  to  save  me  work,  because  I  should  pro- 
bably work  harder  in  consequence,  but  simply  to 
enable  me  to  be  more  useful  to  the  University  and  to 
science  than  I  possibly  can  be  while  engaged  as  I  am 
at  present.  But  I  submit  that  even  if  1  could  have 
afforded  it  this  is  not  au  outlay  which  I  shoidd  be 
left  to  defray. 

9442.  And  you  consider  that  the  emoluments  of  the 
professorship  are  not  at  present  adequate  to  compen- 
sate the  professor  for  his  labour  ? — Far  from  it,  I 
did  not  mention  that  at  first,  because  I  consider  that 
there  are  so  many  other  pressiug  wants  ;  but  having 
ali-eady  refeiTed  to  these,  I  may  mention  -mih  refer- 
ence to  the  professor's  income  that  a  salary  of  about 
200/.  a  year,  with  a  fee  of  three  guineas  for  each  stu- 
dent, and  with  no  of&cial  residence,  is  certainly  not  a 
liberal  allowance  for  the  professor  of  a  subject  of  such 
magnitude  and  importance,  with  so  large  a  number 
of  students,  and  in  the  Metropolitan  University. 

9443.  Have  you  formed  any  rough  estimate  of  what 
would  be  the  expense  of  extending  and  fitting  out 
your  laboratory  in  a  way  that  would  be  suitable,  sup- 
posiuT  space  were  obtained  suitable  for  your  purposes  ? 

p  ean  "ive  no  information  to  the  Commission  as  to 

the  poinfof  the  expense  of  fitting  up  the  buildings  ; 
that,  I  presume,  they  will  get  information  upon  from 
other  sources.  But  with  regard  to  the  sums  necessaiy 
for  the  purpose  of  improving  and  extending  the  teach- 
in"-,  and  o-iving  greater  facilities  in  the  laboratory,  and 
so°on,  I  am  prepared  to  state,  as  I  have  already  hinted, 
that  two  additional  assistants  at  the  very  least  would 
be  required,  and  that  the  salaries  of  those  I  at  present 
have  should  be  increased,  say  to  double.  Doubling 
their  salaries  would  make  200/.  additional,  which, 
together  with  two  new  assistants  each  at  100/.,  would 
make  400/. ;  and  besides  that  the  mere  doubling  of  the 
sum  for  my  class  expenses  would  be  the  very  least  I 
could  ask  ;  so  that,  in  all,  o2j/.  per  annum  additional 
would  be  the  very  lowest  possible  estimate,  indepen- 
dent altogether  of  the  salary  of  the  professor  himself. 
I  need  not  mention  that  much  larger  sums  of  money 
could  be  not  only  employed,  but  employed  with  real 
advantage  to  the  country  as  well  as  to  the  University. 

9444.  {Professor  Si/nth.)  Do  I  understand  that  the 
sum  of  125/.  which  you  mentioned  is  to  cover  the 
laboratory  expenses  as  well  as  the  class  expenses  ?— 


Every  expense  connected  with  my  teaching  ia  the     P.  G.  Tait, 
University,  Usq. 

9445.  Then,    although   you    have    spoken    of   the  

effi^rts  which  yon  make  to  keep  your  stock  of  appa-     ^_^_Jf^*' 
ratus  up  to  the  level  of  the  requirements  of  science  in 

the  present  day,  you  must  find  the  greatest  difficulty 
in  doing  so  ? — I  am  obliged  to  limit  my  selection  of 
apparatus  to  those  new  ones  which  arc  absolutely  in- 
dispensable. There  are  many  most  important  forms 
of  apparatus  which  I  am  utterly  unable  to  purchase. 

9446.  What  is  the  usual  number  of  the  students  iu 
your  advanced  class  ? — It  rarely  exceeds  five  or  six. 
However,  I  consider  that  a  class  of  that  size  isnotmueh 
less  important  than  the  junior  class  with  its  far  larger 
number,  because  it  is  excessively  desirable  that  in  all 
parts  of  the  countiy  there  should  be  a  higher  standard 
of  instruction  ;  and  when  we  get  men  who  under  great 
disadvantages  wish  to  study  in  a  Scottish  University 
the  highest  portions  of  applied  mathematics,  I  con- 
ceive that  every  facility  ought  to  be  given  for  their 
instruction. 

9447,  Do  you  fmd  any  difficulty  from  the  ■want  of 
sufficient  mathematical  training  on  the  part  of  students 
in  your  elementary  classes? — I  find  so  much  difficulty 
on  that  account,  that  with  more  and  more  experience 
in  teaching  the  elements  of  my  science,  I  have  gradu- 
ally as  far  as  possible  excluded  from  my  lectures  to 
my  junior  class  everything  but  the  veiy  elements  of 
mathematics.  I  find,  however,  that  even  with  five 
lectures  a  week  there  are  so  many  demands  upon  my 
time  for  various  important  parts  of  experimental  phy- 
sics, that  after  all  there  is  no  necessity  except  in  one 
or  two  branches,  which  cannot  be  taught  without  it,  to 
introduce  elementary  mathematics ;  so  that  practically 
the  difficulty  is  becoming  less  and  less  every  year  in 
that  way,  simply  because  in  endeavouring  to  give  a 
generiil  view  of  the  whole  subject  and  every  important 
part  of  it  I  have  not  time  to  dilate  upon  particular 
branches.  For  dilating  upon  the  particular'  branches 
of  course  mathematics  would  almost  necessarily  be 
required. 

9448,  With  regard  to  the  advanced  class,  do  you 
find  that  the  small  number  of  students  who  attend  it 
generally  come  to  you  sufficiently  prepared  ?— I  adapt 
the  instruction  I  give  to  the  amount  of  mathematical 
preparation  which  I  find  in  them.  In  some  }"ears  I 
have  had  students  remarkably  well  prepared  with  their 
mathematics,  and  able  to  follow  me  into  almost  any 
applications  of  mathematics  to  physics.  On  other 
occasions  the  students  who  present  themselves  are  not 
BO  well  acquainted  with  mathematics ;  and  in  fact  I 
have  sometimes  almost  to  begin  with  them,  under  the 
head  of  dynamics,  the  subject  of  the  diiferential  cal- 
culus, I  do  not,  however,  teach  the  differential  cal- 
culus, but  merely  introduce  so  much  of  its  results  as  is 
requisite  to  enable  the  students  to  follow  my  leetui-e, 

9449.  That  must  add,  must  it  not,  to  the  labour  of 
the  Professor  of  Natural  Philosophy  ? — It  does  not 
exactly  add  to  his  labour,  but  it  prevents  his  lectures 
from  being  so  eflective  as  they  might  otherwise  be. 

9450,  I  think  you  did  not  mention  light  as  amongst 
the  subjects  in  your  advanced  course  ? — No,  I  find 
that  there  is  absolutely  no  time  for  it,  though  1  should 
be  quite  prepared  to  include  it  were  part  of  the  work 
taken  off  my  hands  by  an  assistant.  The  present  pro- 
gramme for  the  advanced  class  has  been  arranged  so 
as  to  make  it  as  useful  as  possible  to  students  who  are 
reading  for  honours  in  mathematics  or  for  the  diploma 
of  engineering. 

9451.  Then  you  do  think  that  it  would  be  possible 
with  proper  assistance  for  one  professor  to  teach  the 
principles  of  natural  philosophy  in  the  way  that  you 
have  described  to  us,  and  also  to  give  the  instruction 
that  you  would  wish  to  see  given  to  the  advanced 
classes  iu  all  those  branches  of  mathematical  physics  ? 
— Yes,  certainly. 

9452,  Do  you  not  think  it  would  be  too  much  to 
ask  of  one  man,  even  with  the  best  assistance  ? — With 
proper  assisUrnoe  I  think  one  man  could  do  it.  I  do 
not  say  that  it  would  be  advisable  to  require  it  of 
one  man,  but  I  say  that  one  man  could  do  it.   "VMiether 
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P.  G.  Tail,      it  would  be  best  done  by  one  man  or  not  is  tinother 

-^*5'-  point  altoo;ether. 

""TT  94f}'A.  Then,  if  it  wgi-o  ])ossiI)lc,  you  would  not  bo 

__^[ .  '    unwilling  to  consider  the  [troposal  of  having  two  Chairs 

ofN;itnr;d  Philosophy,  tho  duties  lifing  properly  divided 
betwerii  them  ? — There  Tvouhl  be  vcvy  great  dilTieulty 
aboiit  the  division.  The  difficnlty  would  Ik;  to  pre- 
pervc  Iho  unity  of  direction  which  it  has  at  present, 
nud  it  is  (juite  possible  that  in  consequence  of  sn(di  a 
division  .some  important  stdijects  might  be  omitted 
altogether. 

9454.  {Professor  Stokes.)  You  state,  I  think,  that 
nbout  10  students  wore  able  to  work  in  the  laboratory? 
— About  10  at  a  time;  so  that  I  have  10  generally 
during  the  winter,  and  other  10  during  tlic  summer 
months  ;  therefore  linsti-net  20  in  all  in  the  course  of 
the  year.  The  numbers  vary  occjisionaliy,  owing 
chiefly,  however,  to  (he  greater  or  less  rcsourees  as  to 
Bpace  at  the  time.  If  I  find  my  elass  room  too  much 
employed  I  must  take  fewer  laboi'atury  pupils,  and 
BO  on. 

9455.  Do  you  thiidc  that  i^e  hiljoratory  work  of 
stiulentsisa  tiling  re<piiring  the  direct  superintendence 
of  till-  jirofcssoi-,  or  ;i  thing  liiat  can  bo  done  by  assisL- 
iinis  woriung  under  him  I-' — The  superintendence  can 
be  eairied  on,  of  course,  by  assistants,  but  thu  genei'a! 
direction  of  (iie  work  of  the  laboratory  ought  eertaiidy 
to  be  looked  to  by  the  professor.  The  assistants,  after 
having  rceeived  instruction  themselves,  can  in  general 
superintend  the  work  ;  but  where  difGculties  arise,  as 
very  frequently  is  the  case  in  all  experimental  work, 
it  is  almost  necessary  that  the  proi'essor  should  give 
his  assistance. 

9456.  How  many  students  do  you  think  you  would 
bo  able  to  superintend  in  the  laboratory  work,  if  you 
had  under  you  the  assistance  of  a  number  of  young 
men  who  had  just  been  students,  men  who  took  the 
thing  up  for  a  yo-av  or  two  iiir  the  sake  of  jierfceting 
themselves  ? — That  would  depend  U[)on  the  quali- 
fications of  the  particular  men  whom  1  could  obtain  as 
assi-itanis.  No  doubt  if  a  reasonable  remuneration 
were  given  those  men,  I  could  e\"en  fi-fim  mv  own  old 
pupils  ijrrfiTtly  easily  collect  a  slali'  of  assistants  who 
would  be  of  the  greatest  use  in  such  a  way  as  you 
describe,  and  whom  I  could  perhaps  trust  indiviilually 
with  tiie  iuperintendenee  of  say  10  students  each.  I 
am  not  pre|iarcd  exactly  to  say  the  number  10,  but 
something  ve-ry  like  that. 

9457.  Do  you  contemplati;  sueh  remuneration  as 
would  secure  their  services  for  a  considerable  number 
ofycjMs? — I  should  say  that  if  there  were  sufficient 
reinuneration  given  tliem  to  induce  them  to  stay  with 
me  i'i>y  six  or  eight  years  each,  1  should  have  the 
best  of  their  services,  and  the  occasional  benelit  of  a 
ehujige,  because  theie  is  always  a  benefit  in  change 
wln-ii  it  is  not  too  frequent.  A  man  is  apt  to  set  into 
a  routine  style,  and  a  new  man  may  bring  in  a  new 
and  I'rrsh  ide^a  and  moile  of  working.  I  should  say 
that  the  remuneration    should  be  of  bucIi    an    amount 

The  witnes; 


that  it  would  keep  them  comfortably  with  me  for  six 
or  seven  years,  hut  not  such  as  to  make  thorn  all  de- 
sirous to  retain  their  posts  for  life.  It;  might  be  a  thing 
to  be  considered  whether  the  chief  assistant  is  not  a 
man  whose  post  should  be  made  sueh  as  he  would  not 
willingly  leave  except  for  a  very  much  higher  one. 

9458.  Speaking  with  refereiieo  to  the  Scotch  Uni- 
versities, do  you  think  that  it  would  be  an  improvemeat 
or  otherwise  that  a  University  should  grant  degrees, 
as  a  reward  for  passing  a  certain  exanunation,  to 
students  who  had  never  been  themstdves  at  a  Univer- 
sity, but  who  had  studied  elsewhere?—!  say  most 
distinctly  that  a  University  should  give  none  but 
honorary  degrees,  except  whercit  Iiiis  itself  undertaken 
the  teaching  of  the  man  to  whom  the  degree  is  gi-anted. 
I  conceive  that  the  primary  ohject  of  a  University  is 
not  in  any  sense  to  give  degrees,  but  to  teach  :  and  that 
a  University  which  teaches  fulfils  its  mission  infinitely 
better  and  more  usefully  to  the  country  than  one  which 
gives  any  amount  of  degrees. 

9459.  (Chairman.)  Are  you  aware  of  the  intended 
career  of  your  students  ? — In  many  cases  I  am,  but  I 
conceive  that  1  have  no  right  to  inquire  ;  it  is  only  by 
chance  that  1  beeniut;  nequaiided  with  their  jirobable 
career.  Many  <d'  them  are  intended  ibr  t!u>.  ministry 
in  the  various  l*i-esbyterian  churches  uf  Scotland,  and 
a  great  many  of  iny  best  students  are  those  who 
intend  to  devote  themselves  to  the  church. 

94G0.  Are  not  the  divinity  students  in  the  Church 
of  Scotland  bound  to  attend  a  course  of  natural  phi- 
losophy ? — I  believe  it  is  the  case  that  tlieological 
students  of  all  the  Fresljyterian  bodies  in  Scotland 
are  obliged  to  show  that  they  have  attended  ouo  scrieu 
of  lectures  on  natural  idiiloso]ihy. 

94.61.  Have  yen  many  who  intend  to  ftiUow  the 
medical  ja-ofession^'' — A  few.  There  is  no  provision 
in  the  University  regulations  for  attendance  on  natural 
])bilosopby  by  medical  students.  They  arc  inquired,  I 
believe  by  direction  of  the  I\Iedieal  Council,  to  pass 
an  exceedingly  slight  entrance  examination  in  the 
merest  elements  of  wliat  is  commonlv  called  mechanics, 
and  tluTC  is  also  anf}!!!!'!'  exanilnatlnii,  a  sort  of  higher 
examination,  on  what  is  called  natural  philosophy  ;  hut 
it  would  be  absurd  to  say  tiiat  the  so-eiiUcd  elements 
of  natural  philosopliy  in  which  they  are  examined 
embrace  the  whole  subject.  I  look  upon  the  word 
"  elements,"  when  properly  emjiloyed,  as  being  of  far 
higher  signification. 

94G2.  Are':  there  any  other  points  which  have  not 
been  elicited  in  tlie  course  of  your  evidence  on  which 
you  would  like  to  express  an  o)]iniun  to  the  Commis- 
sion ? — There  are  a  gre;it  many  puiiits  upon  which  I 
could  gi\e  information  to  the  Commission,  hut  I  pre- 
sume that  uidess  tiny  are  diuetly  com, tCLed  with  the 
teacJiing  of  natural  i)liilosupliy,  perhaps  it  might  be 
more  ad\  anlagnaisly  nbtainrd  IVem  other  witnesses 
better  qtialilied  than  myself;  but  if  the  Commission 
have  anylhiiig  to  ask  nw  I  will  du  my  best  to  infonn 
them.  \_Scc  Ari'iiNiux  V.] 
;  withdrt'w. 


A.   0<:ihr_, 

I-:*;..  r.K.s. 


ARcriinAl.r)  Ci'.iKii';,  l^sq.,  l'\U.S.,  examined, 
rn.irssoi'    of   (;c(,lngy      (;,()0(t/.  („    iIm-  |inl\ersily  by  Sir  Koderiek  i\furchison, 
|'|'''''""-i'bu-y  gr;int    IV.au  I'ariiament  of  200/. 


!M(i5.  And    tin 


9403.  (ai'iumrw.)  Y.,fi  al- 
and   Minerah.gy  in    tlic  Univei'sily  of  lOdlnhurgli,  mid      and  i 
Director  <,f    tin;    (.biological    Survry    of    Seolhmd  ?—      per  ai 
I  am. 

94'i4.  Will  you  be  gcod  enough  to  stale  tn  Hie  with  200/.  p(-r  ;,i 
Commission  Ihe  rii('iiiiisl;iiie.'s  which  led  to  the  f.ain-  the  Chair  i* — Yi 
<lalion  ofa  Ch;iir  ofCrolngy  ,ind  Min-^ralogy  in  Kdiii- 
burgh?— Up  to  i\u-  br.giiining  <if  Inst  year,  genlogy 
and  mineralogy  h;id  biiinrd  pjntoftlie  niiturjil  liisluiy 
Htudies  taught  by  the  l'n,fr.,..,or  <.r  Natunil  Hist^.ry. 
It  had  Ix'cii  f(jr  many  years  Ibiiiid,  thiit  iIm' srcp,- .if 
the  subjects  required  in  that  Clniir  was  miieh  Imj 
great  to  be  overtaken  by  one  man, and  hicveral  alleiiqitM 
had   been   made  to  suhdividi'.  tb(M  ;iiair  iulo  two,  leiu- 


tderrst    <if    that    (i.OOO/.,  together 
m,  eunsliluli's    llir   emhiwment  of 
the    eiMhiwmeiit  nf  the   Chair    is 
400/.  a  ye.ar,  with    lO/.  fur  elass  expmsrs. 

94(i*J.  Do  you  lind  siilheient  a.Tommodalion  at  pre- 
sent In  the  lJnivei>ilv  oC  l':dlnhnrgh  for  the  ivipiire- 
, units  of  the  clnssP—Thr.  aeeominodation  is  quite 
iu^unieirnt.  The  ac^eumnnxhitimi  consists  at  present 
oi'the  use  nfa  lecture  room  whi<di  is  also  used  by  two 
other  professors.  Tlie  room  itself  \h  wry  imuh^quale 
for  t\u:  iiurposesofu  lecture  rooiu  for  .such  a.  suhjeet 
as  geology  an<l  mineiulogy,  and,  moreover,  it  cannot  be 


ing    th(;    scieij(-e    of    natural  history    or  zoology,  pro- 
perly so   called,  in  the  hands  ol'  one,  and    geology   and  obtaineil  until  half  an  hour  lielbre  the  timeol'  bTtu'rin''" 
mineralogy  iii    the   hands  of  anotluM-  ])rofe.ssor.      This  it  is  used  previously  by  Professor  San<lers,  the  rroi'cHsor 
was  aecoiiq>liahed  only  last  sjtrjng  through  a  grant  of  of  Tathulogy,  whosu  diugrama  ami  specimons  require 
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to  be  removed  before  I  cau  get  in.  There  is  only  one 
hour  during  which  tliese  ppecimens  can  be  removed 
and  mine  brought  in,  and  my  diagrams  hung  up.  Tliat 
is  the  most  suitable  class  room  which  is  at  present 
available  for  the  purposes  of  the  Chair  which  I  profess. 

9467.  Have  you  sufficient  accommodation  in  that 
room  for  the  exhibition  of  specimens  ? — liy  no  means  : 
the  lecture  room  is  not  adapted  for  the  purposes  of  a 
natural  history  lectureship.  Diagrams  and  models 
Ciinnot  be  properly  made  use  of,  and  the  only  tabic 
space  for  the  exhibition  of  specimens  is  the  desk  which 
is  used  by  tiie  Professor  of  Moral  Philosophy, 

9468.  What  accommodation  have  you  for  keeping 
specimens  required  immediately  in  the  lectures,  and 
diagrams,  and  apparatus,  and  such  like  ? — There  is  no 
accommodation  whatever  at  tlie  lecture  room  itseltl 
Within  the  last  few  weeks  I  have  succeeded  in  getting 
a  cellar  in  tiie  south-east  part  of  the  College  buildings, 
but  that,  from  deficiency  of  light,  distance  from  tiie 
lecture  room,  and  difficulty  of  access,  is  not  adapted 
for  more  than  merely  the  purposes  of  a  store  room. 

9469.  Is  it  your  desire  to  have  the  command  of 
a  distinct  class  room  of  your  own  ? — Most  decidedly. 
The  present  accommodation,  both  the  class  room  and 
the  retiring  room,  and  this  cellar  for  the  storing  of 
specimens,  is  quite  inadequate  to  allow  the  duties  of 
my  Chair  to  be  performed  as  they  ought  to  be.  In 
order  to  tho  eflectual  performance  of  the  duties  of  this 
Chair,  I  consider  it  essential  first  of  all  that  the  pro- 
fessor should  have  a  separate  class  room,  with  a  suit- 
able lecture  table  and  wall  space,  as  well  as  the  other 
accommodation  which  is  usual  for  illustration  of  lec- 
tures by  means  of  diagrams,  models,  specimens,  and 
apparatus.  In  the  second  place,  there  is  required  a  re- 
tiring room  attached  to  the  class  room,  with  sutHcient 
space  for  cabiuetsof  specimens,  diagrams,  &c.,  and  with 
proper  light  to  admit  of  the  examination  of  the 
specimens,  and  also  with  adequate  provision  of  micro- 
scopes, lathes,  blowpipe,  and  other  testing  apparatus 
for  thorough  practical  insti'uction  in  the  subjects  of 
the  Chair  ;  for  I  consiiler  that  the  duties  of  this  Chair 
should  consist  not  merely  in  lecturing,  which  is  all  that 
they  can  consist  of  at  present,  but  in  practical  in- 
struction by  examination  of  specimens,  and  in  the 
mineralogical  pai-t  of  the  Chair  by  a  series  of  carefully 
directed  lessons  in  mineralogical  research,  and  espe- 
cially in  research  with  the  blowpipe  and  with  the 
microscope.  At  present  no  provision  exists  for  that 
practical  department. 

9470.  You  contemplate  a  s'ystematic  class  as  at 
present,  and  also  a  practical  class  ? — Yes,  there  should 
be  a  practical  class  in  which  the  students  would  be 
made  familiar  with  the  charactei's  of  the  specimens 
described  in  the  lecture  room,  and  would  acquire 
thorough  practical  acquaintance  with  geological  and 
mineralogical  methods  of  research.  This  would  be  of 
immense  service  in  relation  to  the  education  of 
engineers,  miners,  architects,  and  othei-s. 

9471.  What  specimens  are  at  present  at  your  com- 
mand for  the  illustration  of  your  lectures  ? — In  the 
College  buildings  themselves  we  have  no  specimens 
available  for  that  purpose ;  but  there  exists  attached  to 
the  College,  and  now  the  property  of  the  Crown,  a 
museum  called  the  Edinburgh  Museum  of  Science  and 
Art,  in  which  are  placed  the  natural  history  collections 
which  at  one  time  were  the  property  of  the  University, 
and  whicli  were  handed  over  by  the  University  to 
the  Crown,  with  some  agreement  as  to  the  use  which 
the  University  might  have  of  the  specimens  for 
lecturing  and  other  purposes. 

9472.  What  inducement  had  the  University  to  hand 
ovei'  that  property  to  the  Crown  ? — I  never  could  quite 
make  out. 

9473.  Was  it  that  the  Crown  was  to  undertake  the 
maintenance  of  them  ? — The  Crown  was  to  undertake 
tlie  maintenance  of  the  museum,  its  enlargement  and 
its  increase ;  but  I  have  always  regarded  the  handing 
over  of  the  University  collections  as  a  mistake. 

9474.  Confining  yourself  to  wdiat  refers  to  your  own 
department,  you  do  not  think  that  that  was  an  advan- 
tageous arrangement  ? — I  think  not. 


9475.  In  what  respect  is  it  disadvantageous? — It  is       _4_  Gcifiie 
disadvantageous  in  so  far  as  the  Professor  of  Natural     £!sg.,  F.H.'s. 

History,  although  officially  Regius  Keeper  of  the  mu-  

senni,  has  not   complete  command  and  control    over     l**  F<^b-  1872. 
these  specimens.  ' 

9476.  Who  directs  the  classification  and  arrange- 
ment of  them  ? — I  believe  the  director  or  superinten- 
dent of  the  museum.  That  is  Mr.  Ai'cher,  an  officer 
in  the  Department  of  Science  and  Art. 

9477.  He  is  not  a  professor  in  the  University,  I 
believe  ? — No. 

9478.  When  you  require  specimens  for  tho  purpose 
of  your  lectures,  how  do  you  proceed  to  obtain  them  ? 
— These  specimens  arc  obtained  on  a  written  jippljca- 
tion  to  tho  present  superintendent  of  the  museuni.  I 
may  remark  that  I  have  no  fault  to  find  with  tlio 
couitcsy  of  the  present  superintendent.  Ho  is  quite 
wiUing  that  the  specimens  should  be  lent,  and  has 
given  me  every  facility  and  even  personal  assistance. 
It  appears  to  me,  however,  matter  ibr  regret  that  tho 
specimens  are  entirely  beyond  the  control  of  the  person 
who  teaches  geology  and  mineralogy  in  the  University. 

9479.  In  short,  you  think  that  he  should  have  more 
immediate  and  direct  control  over  them  ? — Yes  ;  the 
specimens  may  be  removed,  arranged,  or  added  to  with- 
out any  communication  whatever  with  the  Professor 
of  Geology  and  Mineralogy  in  tho  University. 

9480.  When  it  is  deemed  advisable  to  pm-chase 
additions  to  the  collection,  is  the  Professor  of  G-eology 
and  Mineralogy  consulted  ? — I  have  never  been  con- 
sulted, but  the  Chair  has  been  so  recently  instituted 
that  I  am  not  quite  prepared  to  say  whether  that 
might  be  done  in  future. 

94S1.  What  would  you  recommend  as  an  improve- 
ment upon  the  present  system  ? — As  far  as  I  can  see, 
tiie  only  way  of  adequately  carrying  out  the  purposes 
for  which  the  museum  was  founded,  and  also  tho  pur- 
poses for  which  the  University  collections  were  made, 
is,  that  the  Professor  of  Natural  History,  who  is  also 
Regius  Keeper  of  the  Natural  History  Department  of 
the  Museum,  should  have  complete  command  and 
control  over  every  part  of  that  department. 

9482.  That  being  in  a  distinct  compartment  of  the 
great  building  ? — It  is  at  present  a  distinct  compart 
ment  of  the  great  building.  At  present,  officially,  but 
not  practically,  he  has  this  control,  at  least  he  is  Regius 
Keeper  of  the  museum.  1  think  that  although  the 
general  custody  of  the  contents  of  the  museum  might 
be  left  with  the  superintendent,  all  questions  as  to  the 
arrangement  of  the  natural  history  collections,  the 
purchase  of  new  specimens,  the  disposal  of  duplicates, 
or  the  rejection  of  what  is  deemed  worthless,  should 
remain  with  the  Professor  of  Natural  History.  In  so 
far  as  these  questions  relate  to  the  geological  and 
mineralogical  collections  they  might  be  referred  to 
the  Professor  of  Geology  and  Mineralogy,  but  without 
interfering  with  the  supreme  control  to  be  exercised 
by  the  Professor  of  Natural  History  as  Regius  Keeper. 

9483.  As  Director  of  the  Geological  Survey  of 
Scotland,  you  can  inform  the  Commission,  can  you 
not,  as  to  any  collections  of  specimens  obtained 
through  the  Survey,  and  how  they  are  disposed  of? — 
I  am  anxious  that  the  Commission  should  be  made 
aware  of  the  fact  that  this  museum  of  which  I  liavo 
spoken  was  first  called  the  Industrial  Museum  of 
Scotland,  and  was  founded  by  Parliament  originally 
with  the  view  of  illustrating  the  industrial  resources 
of  Scotland.  That  view  has  been  only  partially  car- 
ried out.  The  Geological  Survey  has  been  prosecuted 
for  about  16  years  in  Scotland,  and  every  year  during 
that  time  considerable  collections  have  been  made  to 
illustrate  the  rocks,  fossils,  and  minerals  of  the  various 
districts  which  have  been  under  examination  by  the 
Survey.  These  collections  have  been  to  a  very  small 
extent  exhibited  in  this  museum  attached  to  the 
University,  a  large  portion  of  them,  all  or  nearly  all 
the  fossils,  and  a  large  mass  of  rock  specimens  and 
minerals,  which  would  be  of  great  value  to  the  pubhc 
if  they  wore  exhibited,  to  illustrate  wide  areas  of  the 
country,  are  at  present  stowed  away  in  cellars  for 
want  of  any  space  in  which  to  exhibit  them. 
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A.  Gci/tie,  94S4.    Is    tliere   an    Jictn.il    want  of  splice   in    tht- 

Escj.,  FM.S.    museum  to  accommodate  tUcra,  or  is  there  any  indis- 

\  position  to  display  them  ? — At  present   there   is   no 

16  1'eb.  1872.    ^^^^^  -j^j.^  -\vhicb  they  could  he  put  j  the  spaces  arc 

filled  up,  although  it  is  a  matter  of  opinion  whether 

they  could  not  bo  filled  up  more   advantageously  by 

the  display   of  these   specimens  than  by  yome  others 

which  are  there. 

9485.  Is  it  in  contcniiilalion  to  continue  extending 
the  buildings  of  thr  Industrial  Museum? — TIio  In- 
dustrial ^luseum  at  })i'esent  is  undergoing  great 
additions;  several  large  halls  arc  now  in  the  course  of 
construction. 

9486.  Do  you  consider  tliat  p;ut  of  IhaL  ex(.ensl(.n 
might  be  approju-ind-d  very  ndvant^igcously  to  receive 
the  specimens  deiivi'd  from  (be  G<;('Ingieal  Survey  of 
Scothmd  ?— 1  Ihink  so.  1  Hunk  th;il.  one  hall  miglit 
well  1)0  devoted  .-specially  to  the  illustration  of  (be 
geology  of  Scotl;ind,  not.  merely  scientific  but  indtts- 
trial,  and  that  as  a  nucleus  for  that  illustration  llii- 
collections  that  have  been  made  by  the  Geological 
Sur\ry  might  well  l>e  made  use  of.  At  present  they 
lie  unlaiown  to  anyone  in  the  cellars  under-  the 
museum  or  in  the  office  of  the  Survey. 

94.S7.  What  is  done  with  the  supertluous  speeiuicMS 
that  are  obtained  in  the  Geological  Survey  ;  are  th(>y 
supphed  to  any  collections  throughout  the  country  ? — 
We  do  not  collect  su])ertiuous  specimens.  At  one 
time  wo  collected  duplicate  specimens  of  rocks,  one 
set  of  which  went  to  Jermyn  Street,  and  one  set 
remained  in  Edinburgh  ;  but  the  spaces  in  .lerniyn 
Sti'ert  are  filled  up,  and  wc  found  that  it  was  fietter 
not  to  collect  specimens  which  could  not  Ito  made 
use  of. 

948S.  Supposing  that  the  museums  in  different 
towns  in  Scotland  were  willing  to  receive  specimens  of 
lh;it  kind,  would  the  Survey  be  able  without  any  con- 
si. lerable  expense  or  labour  to  sup])ly  them  ? — At  pn'- 
scnL  to  some  extent  it  could;  but  the  appointment  of 
one  or  two  additional  collectors  would  not  involve  much 
expense,  and  that  would  enable  the  Survey  to  distri- 
bute those  specimens;  the  expense  Avould  simply  be  in 
the  collecting. 

9489.  Even  tli<'  Professor  nf  Natural  History,  al- 
though hi'  is  Ticgius  K*0|'rr  fif  tlie  muspnm,  has  no 
control,  h;is  hi',  oxer  Ihr  iialuraj  history  collection  ? — 
The  amount  <)\'  cnntrul  wbirh  be  lias  over  the  coljee- 
tiou  would,  p(.'rlia[is,  be  bilLer  sprcilieally  tcdd  by 
himself. 

9490.  How  is  tlic  collection  of  specimens  derived 
from  jhe  English  Geological  Survey  directed,  that  is  to 
say,  who  directs  the  arrangcmimt  and  exhibition  of 
those  specimens  ? — The  exhildtion  of  the  loek  speci- 
mens collected  by  the  Sui'vey  is  arranged  by  the 
iJiceefor  of  the  Survey,  Professor  Hamsay,  and  (he 
exijiliiiion  oi"  the  fossils  is  superintended  by  the 
Pakeontojogi'^t  to  the  Surv(^y,  namely,  Pi'oiessnr 
Huxley. 

Olfll.  IJer-ides  the  aclu;il  si.cciriicns  nt  rm-ks  and 
mill'  i-:i|s  ;i  ;j(,i)d  niiiny  ninrc  ;iji|)li;ine(.'s  rirci  re(|uired, 
an;  \\ii-y  iiol,  Ibr  the  |U-o|]er  b-ai-liing  (d'  geulo'^y  an<l 
tlie  ilbi^li-:ill.m  -.1'  it  ?— A  great  many  mnre.  'l  li;ive 
rebTred  idiviidy  (o  Ibe  nercssity  Ibr  a  |n-:ic|lc;i.l  rbiss, 
and  tljat  |)r;ielie;il  cIiin,;  itiJuiits  nol.  nirrely  llic  ..rdi- 
nary  speclDien-;  ;Mid  dia;.'|-anis,   it  requires  also  nindels 

and    :<|)|i;u; ol'    dilbrr^rit    kinds    Ibr    the     practienl 

illiisl)-;Llion  oi'  iiiiihi-Mdgy,  petrography,  niiMiiii^s  <V-,c. 

!M92.  WJi;il,  nniuber  linve  atb'nd<'d  your  <dass,  this 
being  the  lirst  y.^ar  thai,  yoii  hiue  lectured  ?— V<'s  ;  I 
began  to  Icetui'i:  in  Nn\  ember  ;  the  el;i.ss  is  net  a,  cont- 
puli-ory  <ine,  ;ii)d    Ibi:,   !.■  only  tlie  lirst  session,  but  my 


r    sllldriils  Ihey 
rnny  parlirul:,,- 


')\U:\.  Ate  yon    nwiuc  wb;i(  chi;-. 
Wra-e.    whetheP'    they   were,  <Ie;-,|i,ied 

pi'.d'eK-ion  uv   not?— S ■   u\'  lli<  n 

neei's.     Several    of    tliein    -.m-    Inwy^ 
(dfe,-.       A    nnnifer    oC    liiem     ;,i-e 

Wlio    er lo     rMiiiblll-gli     lor    (be 

no  ,spoci;d  occupation,  but  the  niiijoiily  of  tbeni  ;i|i|ieai 


l;i  w)'* 
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to   be   students   attending  the   other  classes   in   the 
University  who  have  a  taste  for  geological  pursuits. 

9494.  Are  there  any  considerable  proportion  of  them 
medical  students.?— I  do  not  know  what  proportion. 
I  know  that  a  number  of  them  are  medical  students. 

9495.  Is  attendance  upon  your  class  a  necessary 
part  of  the  curriculum  for  a  degree  in  Edinburgh  ? — 
It  is  not  necessary  for  any  degree. 

9496.  Attendance  on  the  zoological  course  is  neces- 
sary for  the  medical  degree,  is  it  not  ? — Yes.  At- 
tendance upon  my  course  qualifies  for  the  degree  of 
doctor  in  science.  After  taking  the  other  required 
subjects  a  man  may  obtain  his  degree  through  hia 
proiiciency  in  geology. 

9497.  (I*roJcssor  Swith.)  You  have  stated  that  the 
accommodation  in  respect  of  space  at  your  disposal  is 
extremely  insuincient;  we  should  be  glad  to  know  if  you 
(,hiiik  that  it  would  be  possible  to  obtain  in  the  build- 
ings of  the  University  th(;  additional  accommodation 
(hat  you  require  ? — (^uile  imjiossible  so  long  as  the 
University  is  not  exten<ied.  There  is  no  other  class 
room  more  available  for  mc  than  the  one  I  have. 

9498.  So  that  you  suppose  that  apart  from  some 
general  plan  for  extending  the  Univei'sity  buildings  it 
would  not  really  be  possible  to  find  rooms  for  you  ? — I 
give  my  evidence  merely  to  show  the  necessity  for 
some  such  general  plan,  and  to  show  how  it  aUiBcIs  my 
own  department. 

9499.  {Chairman.)  Is  tliere  any  otiier  poiut  upon 
which  you  would  desire  to  give  evidence  before  the 
Commission.'' — None,  except  just  in  so  far  as  to  bear 
my  own  evidence  regarding  the  ncees:^ity  for  further 
extension  of  the  University  buildings  in  Edinburgh, 
My  own  department  has  been  recently  founded,  and 
of  course  there  was  no  pre\ious  ^''I'ovision  for  the 
adequate  teaching  of  geology  and  mineralogy  ;  but  as 
far  as  my  department  is  concerned  it  is  quite  im- 
possible that  it  can  be  at  all  efficiently  taught  unless 
there  is  ad<!itional  space  provided  for  it,  and  not  only 
space,  but  all  the  apparatus  and  the  other  teaching 
appliances  that  I  have  referred  to. 

9500.  It  has  been  stated  to  tlie  Commission  that  it 
is  in  contemplation  to  obtain  a  piece  of  ground  in  the 
vicinity  of  the  present  University  buildings,  and  to 
transfer  to  it  certain  departmenls.  the  anatomical  and 

chemical  departments  especially ;  would  that  ijive 
great  relief  to  the  existing  building  ? — Great  relief, 
indeed  ;  it  would  relieve  my  own  department  of  pres- 
sure, and  would,  I  believe,  proviiie  quite  sutficient 
space. 

9501.  Would  it  enable  you  to  get  all  thatyou  w.ant  ? 
—I  think  so;  of  course  it  would  merely  give  mc 
spare. 

9.')02,  With  regard  to  the  natural  history  students 
in  Kdinburgh,  do  any  of  thein  underlake  the  duly  of 
teaebiuL;  in  other  institutions  or  oslal'lishments  even- 
tually P—Y^-s,  they  do.  There  is  oiu^  point  further 
whieb  I.  (.huuld  like  lo  speak  of,  and  that  is  the  great 
advaril;ige  which  I-Minl-uigh  enjoys  in  ilio  war  of  the 
development  of  ihe  studies  <W'g,.oh,-v  .-uul  mineraloiry, 
and,  Ibereibre,  lla-  desirnbilit  v  of  hnviug  that  depart- 
luenl.  [H-oprrly  dealt  wifb.  I  tvfer  especially  to  the 
w;iy  in  wliicb  (be  ptjielieal  purl  oi'  i;eoloi;y' can  be 
laiigbt  by  tlie  nnuK'rons  nalural  ,M'eli,>ns  whl'eb  .abound 
in  the  vieinily.  :  oiay  remark  lh;,t  1  have  been  a.blc 
during  this  lirst  session  lo  take  my  class  out  on 
numerous  e\<'ursiiiiis :  idmost  the  wlude  oi'  Ihe  class 
conu>  out  with  me,  a  :d  they  learn  in  a  short  Avhile, 
and  in  a  |>raci.icai  way,  all  I  be  details  ol'  i^^eoloi^ncal 
win-k,  which  Ihey  could  not  learn  so  well  in  a  lecture 
room,  and  many  of  which  they  couUI  hardly  learn  in  a 
leclur<'  room  at  all.  L  know  of  n,.  p;irt  ol'  ihe  country 
;y  and  mineralogy  ooubl  he  nu>rc  ellieiently 
bad,  in  addition  b.  the  jilmudant  oppoi- 
r^  wliieli  we  havi-  in  na.tur<i  i.iilsble,  ;,,  sullicieiit 
lit  <d'  aecounnoilation  and  nil  the  other  aiudiances 


ughl,  i 


iudooi's. 


9503.   Supposing    tliat    accommodation    and    those 
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advantages  and  facilities  were  provided,  do  you  think 
that  yoLi  could  advantageously  undertake  to  instruct 
the  teachers  of  elementary  and  secondary  schools 
throughout  the  country  in  geology  and  mineralogy,  so 


as  to  give  them  a  solid  and  practical  acquaintance 
Avith  it  ? — By  attending  my  clatis  and  excuj-sious,  I 
believe  that  thoy  would  acquire  that  solid  and  prac- 
tical acquaintance.     \_Se'j  Appendix  V.] 


The  witness  withdrew. 
Adjourned  to  Friday  next  at  12  o'clock. 


A.  Gciliie, 


No.  6,  Old  Palace  Yard,  Westminster,  Friday,  33rd  February  1872. 
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William  John  Macquorn  Rankine,  Esq.,  LL.D.,  F.R.S.,  examined. 


9504.  (Chairman.')  I  believe  that  you  are  Professor 
of  Civil  Engineering  in  the  University  of  Glasgow? 
— .1  am.  Professor  of  Civil  Engineering  and  Mecha- 
nics is  the  complete  title. 

0505.  For  how  many  years  have  you  held  that 
chair  ?— 16  yeai's. 

9506.  You  are  prepared  to  give  the  Commission 
some  information  on  the  system  of  instruction  in 
mechanical  and  engineering  science  in  the  University 
of  Glasgow  ? — ^Yes.  The  statements  which  I  make 
will  refer  to  the  last  10  years,  or  about  10  years. 
Previous  to  that  time  there  was,  properly  speaking, 
no  system.  There  was  a  professorship  of  Civil  Engi- 
newing  and  Mechanics,  and  the  Professor  delivered  a 
course  of  about  100  lectures,  but  the  students  came 
without  any  special  preparation,  and  followed  no 
general  course  of  study  in  connexion  with  that 
special  department,  and  their  qualifications  were 
not  tested  in  any  way  when  they  went  away. 
About  10  years  ago,  we  instituted  a  department 
of  study  in  engineering  science,  as  we  called 
it,  consisting  of  a  course  of  study  in  the  various 
branches  of  science  that  ai'e  applicable  to  engineering, 
and  followed  by  a  system  of  examinations,  and  the 
granting  of  what  we  call  a  certificate  of  proficiency 
in  engineering  science.  We  had  a  reason  for  giving 
it  that  title  of  engineering  science  ;  because  we  do  not 
profess  to  teach  pure  prnctice,  but  the  art  of  aj)plyiug 
scientific  principles  to  practice ;  and  we  did  not  want 
our  certificate  to  pass  as  a  certificate  that  the  holder 
of  it  was  fit  to  practise  the  profession,  but  only  as  a 
certificate  that  he  possessed  the  requisite  scientific 
knowledge.  As  to  the  details  of  the  course  of  study, 
there  is,  in  the  first  place,  mathematics,  which  the 
student  studies  for  one  or  two  years,  according  to  what 
his  previous  preparation  seems  to  render  necessary. 
If  ho  has  not  passed  through  a  preliminary  examina- 
tion, he  has  to  study  mathematics  for  two  years  at 
least.  There  is  a  preliminary  examination  by  the 
passing  of  ^vhich  the  minimum  time  which  he  has  to 
devote  to  mathematics  is  reduced  to  one  year.  When 
I  say  a  year,  I  mean  the  University  session  for  one 
year.  Secondly,  in  natural  philosophy  or  physics,  if  he 
studies  for  the  minimum  period  of  one  session,  it  may 
be  increased  to  two,  according  to  the  proficiency  which 
he  shows.  Thirdly,  as  to  inorganic  chemistry,  he 
studies  until  he  has  attained  a  knowledge  of  the 
fundamental  principles  of  chemistry ;  of  the  chemistry 
of  the  more  ordinary  metals  used  in  engineering 
structures  and  machines,  such  as  iron,  zinc,  tin, 
copper,  and  so  on  ;  of  the  chemistry  of  building 
materials,  such,  for  example,  as  cementing  materials 
and  building  stones ;  and  of  the  chemistry  of  air 
and  water,  and  such  elementaiy  matters  as  that. 
The  fourth  subject  is  geology,  and  in  geology  his 
studies  are  specially  directed  to  what  the  writers  of 
the  present  day  call  lithology,  a  branch  of  geology 
that  relates  to  stone  and  the  substances  that  are  used 
as  building  materials  ;  he  also  studies  petrology  and 


stratigraphy,  which  have  a  bearing  upon  the  execution 
of  earthwoi'k.  Those  ai'e  the  paits  of  geology  which 
are  more  especially  applicable  to  engineering.  Then 
the  fifth  branch  of  this  department  of  study,  which 
concludes  the  list  of  the  compulsory  branches,  is  civil 
engineering  and  mechanics,  which  is  studied  for  two 
sessions.  This  branch  relates  to  the  art  of  applying 
the  principles  of  the  other  branches  of  science  men- 
tioned to  practical  purposes.  There  is  a  special  mode 
of  treating  such  principles  where  they  are  to  be  applied 
practically — for  instance,  to  engineering  field  work,  to 
engineering  structures,  and  to  machines :  a  special 
method  dift'erent  from  a  purely  scientific  treatmenl. 
1  will  men  Lion  one  of  the  special  characters  of  the 
application  of  scientific  principles  to  practice.  For 
any  given  practical  purpose  there  is  a  certain  degi'ec 
of  precision  required  inferior  to  the  precision 
required  for  purely  scientific  purposes  ;  and  the 
student  ought  to  be  able  to  judge  of  the  degree  of 
precision  that  is  wanted  in  applyiug  science  to  a  particu- 
lar practical  pui'pose,  in  order  that  time  and  labour  and 
expense  may  not  be  wasted  on  an  unnecessary  degree 
of  precision.  It  is  a  very  important  and  rather 
difiicult  subject  and  I  could  exemplify  it  at  great 
length,  but  I  suppose  it  is  not  necessary  to  occupy  the 
time  of  the  Commission  by  giving  detailed  examples 
of  it.  Then,  on  passing  a  satisfactory  examination  in 
those  five  branches,  a  student  receives  a  certificate  of 
proficiency  in  engineering  science.  Further,  if  the 
student  wishes  to  got  a  degree  in  engineering  science, 
which  is  superior  to  a  certificate,  namely  the  degree 
of  Bachelor  of  Science  in  (-he  Department  of  Engineer- 
ing, he  must  study  any  two  additional  subjects  thai 
he  pleases,  taken  from  the  curriculum  in  arts.  Further, 
he  may  get  a  degree  with  honours  ;  the  subjects  to  lie 
studied  for  honours  are  prescribed.  I  am  soriy  that  I 
have  not  with  me  a  copy  of  the  regulations  upon  that 
point,  and  I  cannot  remember  the  whole  list  of  sub- 
jects for  honours,  but  I  remember  some  of  them  ; 
such  as  the  higher  geodesy,  and  the  more  difiicult  of  the 
mathematical  principles  of  naval  architecture.  I  may 
state  that  the  ordinary  course  of  civil  engiueering  and 
mechanics  includes  the  elementary  part  of  the  mathe- 
matical principles  of  naval  architecture,  but  honours 
may  be  obtained  by  the  study  of  the  higher  depart- 
ments of  the  theory  of  naval  architecture.  Those  are 
some,  at  all  events,  of  the  suljects  for  honoiu's.  Tlie 
mode  in  which  the  instruction  is  given  is,  in  the 
first  place,  by  lectures,  illustrated  by  experiments 
where  the  subject  admits  of  it.  Instruction  is  also 
given  by  setting  written  exercises  to  the  students, 
which  they  answer  in  writing,  and  by  holding  fre- 
quent oral  examinations,  which  are  not  so  much  to 
test  the  (jualifications  of  the  students  for  a  certificate 
as  to  see  that  the  students  are  all  following  the  pro- 
fessor in  what  ho  teaches.  This  may  be  considered 
as  part  of  the  course  of  instruction  rather  than  of 
the  examination  proper.  In  experimentid  physics, 
chemistry,  and  geology  there  are  processes  of  iustruc- 
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tloji  whicli  my  colleagues  cither  have  explained  or 
Avill  explain.  I  understand  that  my  colleague,  Sir 
William  Thomson,  has  already  been  examined,  and 
will  have  given  full  details  as  to  the  instruction  in 
physics.  My  colleague,  the  Professor  of  Geology,  will 
be  examined,  and  can  give  the  dufails  of  the  special 
method  followed  by  him  iu  that  branch.  All  1 
need  say  is,  that  iu  experimental  physics  and  in 
chemistry  the  students  have  not  only  experiments 
shown  to  them,  but  are  made  to  work  at  experiments 
themselves ;  and  in  geology  they  are  to  a  gi'cat  extent 
taken  over  the  ground  and  study  geology  on  the  spot. 
I  think  that  that  is  a  sufficient  outline  of  the  system 
of  instruction  in  mechanical  and  engineering  science 
in  the  Univert^ir.y  of  Glasgow.  Perhaps,  I  might 
mention  what  I  liavo  nscertiiini'd  rcspecling  Ihe  num- 
ber and  age  of  the  students  at  present  in  thut  depart- 
ment. The  average  number  may  he  taken  at  about 
40 :  it  ranges  between  say  34  or  35  and  50,  or  there- 
abouts, and  their  average  age  during  the  present  year 
is  20. 

9507.  Would  yon  inform  the  Commission  in  what 
state  of  preparation  the  new  students  who  enter  this 
department  are  found  ? — As  far  as  I  can  judge  they 
come,  generally  spcjiking,  in  a  good  state  of  prepara- 
tion as  regards  mathemittics.  It  is  evident  that  those 
wdio  mean  to  enter  this  department  have  most  of  them 
tjcen  well  instructed  in  the  elementary  parts  of 
mathematics,  either  at  schools  or  by  private  teachers. 
1  know  it  to  he  the  practice  of  a  good  many  of  tliem 
to  pi-epare  themselves  by  the  help  of  mathematical 
tutors.  As  regards  mathematics,  I  think,  on  the 
wiiole,  tho  state  of  preparation  is  good.  In  former 
yeai's  it  used  to  be  very  imperfect — esitecially  previoua 
to  the  institution  of  the  system  whicli  I  have  described 
— it  used  to  be  very  imperfect,  but  now  it  is  good,  I 
lind  that  I  made  an  omission,  in  statinc;  the  course  of 
etudj'  and  examination,  in  answering  a  previous  ques- 
tion. I  ought  to  have  said  tliat  l>efore  granting  a 
certificate  of  pi-oficiency,  the  Board  of  Examiners 
judge  of  the  proficiency  of  the  eauilidate  in  drawing. 
We  have  no  ]irovision  for,  and  no  means  of  teacliing 
drawing  in  tlie  University  ;  it  has  to  be  learnt  outside, 
hut  we  make  the  students  ju'oihice  drawings,  and  wc 
judge  whether  they  have  an  adequate  knowledge, 
more  especially  of  uicchauieal  and  engineering  draw- 
ing. I  may  say  that  that  is  a  point  upon  which  they 
come  least  well  prepared — thei'c  is  evidently  a  deli- 
crency  of  good  instruction  in  drawing.  The  I'cst  of 
them,  those  who  at  once  without  any  delay  produeo 
'irawings  to  satisfy  us,  have  almost  all  come  from  tin? 
drawing  office  of  some  work,  some  mechanical  engi- 
neering s]io|),  or  fi'om  the  oflicc  of  some  civil  engineer, 
and,  (herefore,  Iiave  had  to  make  working  drawings 
previously  for  pi-aclieal  purposes  ;  but  as  to  l.hose  wlio 
cniiii;  wlio  nieri'lv  ti'arn  di'awlng  in  schools  from 
l.';M'h-TS,  ^rmie  of^hnsp  ;iit  -ood'  no  doiibf,  but  (iiey 
.■ire  less  w<-,]\  \>yf\):u<<]  drriih'dly  tha.u  they  ;u'e  in  other 
things,  and  thai  iiial.r-  nir  ht/h('V(^  that  l!i<-n^  is  a  want 
of  sullirif-iil  inyfrncli<Hi  ..I'  ,■!,  \n-n[u-i-  kiri.l  in  di'a.wing 
Ihrou-houl.  Ilir  foimti-y  -riirniHy. 
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respc.et.y,  ;ir('  iJicy  (csrcd  l-y  any  ml  ivnicr  cx.'uuina,- 
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and  drawing.  I  think  that  preparatory  study  is 
scarcely  wanted  in  the  remaining  subjects  ;  it  might 
possibly  he  of  service  in  chemistry,  and,  perhaps,  in 
elementary  statics  and  dynamics,  but  that  I  would 
ratlier  leave  to  some  of  my  colleagues  to  speak  to. 
In  the  remaining  subjects,  it  can  hardly  be  said  that 
a  preliminary  study  tested  by  examination  is  necessary. 
Mathematics  is  really  the  foundation  of  the  whole 
subject,  and  that  is  the  branch  of  science_  in  which 
preparation  previous  to  entering  our  University  is 
specially  desirable. 

9509.  Is  there  anything  which  you  would  desire  to 
state  to  the  Commission  as  to  the  results  of  experience 
in  the  modes  of  conducting  the  instruction  in  this  de- 
partment P — Yes,  I  would  describe  the  mode  of  con- 
ducting the  instructi/m  as  the  result  of  experience,  but 
as  to  special  matters  the  main  point  which  has  been 
impressed  upon  me  by  my  experience  is  the  advisability 
of  caiTying  on  scientific  study  and  practical  study,  as 
completely  separate  and  independent  departments. 
When  I  first  became  professor  the  lectures  were 
attended  to  a  considerable  extent,  and  to  some  extent 
they  are  attended  now  by  young  men  who  are  actually 
engaged  in  business  at  the  time,  and  who  are  working 
at  some  practical  business  as  civil  engineers  or  as 
mechanical  engineers  during  one  part  of  the  day,  and 
get  leave  of  absence,  or  lind  leisurcj  somehow  or  another, 
to  attend  the  k-ctures  also.  From  my  experience  that 
does  not  answer.  It  is  too  great  a  strain  for  one  thing 
upon  the  mental  faculties;  and  then  the  states  of  mind 
required  in  practical  operations  and  in  scientific  study 
are  so  diilereiit  that  a  sudden  ehange  from  the  one  state 
of  mind  to  the  other  at  different  jieriods  of  the  day  is 
injurious  (o  both.  In  the  earliest  years  of  my  holding 
this  professoT'ship  I  was  induced  to  give  evening  lec- 
tures. In  fact,  my  [Dredecessor  lectured  in  the  evening 
and  I  followed  tlie  same  plan,  in  order  that  not  only 
young  civil  engineers'  assistants,  hut  young  men 
engaged  in  mechanical  engineering  works  and  in 
workshops  might  be  able  to  attend,  but  1  found  those 
evening  lectures  were  all  but  useless.  The  students 
were  very  attentive,  they  all  came  voluntarily  and 
through  pure  zeal  for  acquiring  knowledge,  because 
they  wore  to  get  rto  special  advantages  from  it ;  at  that 
time  there  were  no  certificates  and  no  degrees  ;  as  I 
say,  they  were  most  attentive  and  orderly  in  their 
behaviour,  but  when  I  came  to  examine  them  I  fouad 
that  the  instruction  given  to  them  had  taken  little  hold 
upon  their  minds.  1  found,  iu  fact,  that  from  the  state 
of  bodily  and  mental  fatigue  in  which  they  were, 
allhou,L!;h  they  might  be  qniet  and  attentive  and  listen 
with  interest,  thei'e  was  little  or  no  permanent  benelit 
gained,  and  after  giving  those  late  lectures  a  fair  trial, 
I  adopted  the  system  of  lecturing  just  at  such  an  hour 
ill  the  afternoon  as  was  most  con\cnient  in  connexiou 
with  other  classes  in  the  University,  an  honr  which 
was  \aeant  as  regarded  other  branehcs  of  study, 
namely  from  4  to  5. 

9510.  Ila\'e  you  any  suggestion  to  make  as  to  the 
bi'ariiig  of  those  resuils  .in  the  general  subject  of  lech- 
niejil  edueafion  ? — As  regards  llu^  general  subject  of 
terbiiical  edueiHion  my  experience,  whicli  1  have 
ah'cady  nieutiniieil.  leads  me  lo  think  that  the  delivery 
"f  h'<'iiiiT.,  in  iIh>  cvcnin--,  fm-  instance,  or  at  short 
intervals  Im^Iwccii  working  hoiir.^,  Iu  men  who  are 
acliially  engaged  in  work,  will  not  give  them  thatsort 
"fknuuleii-c  which  will  be  praclically  useful  to  them. 
It  may  hav<'  -.,.  i^cneral  imprnvitig  elU-ct  upim  their 
minds,  and  il  may  be  a  -nod  \va\  ol  paN-hli:;  leisure 
linn-  bill  I  (In  not  expect  iVuiu  il  Ihe  prnpc,- results  of 
s<Meiililie  instinelinn,  nr  inslniclidii  in  the  applicatioa 
nfseieiH-e  (n  prn<-licc.  1  l>elle\,'  Hint  in  all  matters  of 
l.rclinicid  eJnealioii  H  is  best  In  lind  uii^aiis  to  have  the 
perinds  of  iiislniclion  not  <iu  the  same  day,  but  at 
separate  tinu's  of  the  year,  if  ]i(.ssil>le,  from  the  periods 
of  work.  There,  is  anolhcr  remark  which  I  may  make 
with  respect  I.,  technical  edueatimi  Avhich  beats  upon 
the  state  of  preparation  *.f  <mr  siuilenls.  )  think  it  is 
of  Ihe  very  greatest  ini|iortance  that  tecdinical  ednea- 
tinu,  and  elementary  education  with  a  view  lo  teehnieal 
education,  should  cmhraco  the  subject  of  drawing.     I 
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think  that  even  primary  education  should  emhrace  some 
little  drawing,  and  freeband  drawing  is  the  best  for  that 
purpose  ;  but  when  you  come  to  technical  education 
with  a  view  to  any  mechanical  pursuit,  a  knowledge  of 
the  elementary  principles  of  the  art  of  mechanical 
drawing  is  of  extreme  importance. 

9511,  Have  you  anyrecommeudation  to  make  as  to 
the  best  way  of  combining   practical  with  scientific 
instruction  ? — It.  results  very  much  from  what  I  have 
already  been  saying,   that  the  best  way  to  combine 
practical  and  scientilic  instruction  is  what  we  actually 
practise,  indeed,  to  a  great  extent,  or   induce  our 
stutlents  to   practise  as  far  as  wo  can,    that  is,    to 
devote  the  winter  half  of  the  year  to  scientific  study, 
and  the  summer  half  to  practical  work.     There  was  a 
little  difficulty   at  first,  but  now  we  find  that  there 
is  not   much    difficulty    in  inducing   the  mechanical 
engineers  and  shipbuilders  and  the  like  in  our  neigh- 
bourhood to  take  pupil  apprentices,  on  the  condiliou 
that  they  are  to  attend  to  work  during  the   summer 
half  of  the  year,  and  attend  on  the  University  during 
the  winter  half,  giving  their  whole  attention  to  work 
during  the  one  period  and  to  science  during  the  other. 
There  is  a  further  remark  which  I  would  make  on  the 
combination  of  practical  with  scientific  instruction.     I 
think   it   useless    to   attempt  to  give   instruction   in 
practice   proper  in   a    University.      If,  for  instance, 
"we  set  up  a  mechanical  workshop  with  machine  tools 
in    it  in    our    University,   or    if  we    got,  say,  a  mile 
or  two  of  railway,  and  set  our  students  to   super- 
intend the  works,  this  would  be  worse'  than    useless. 
The  ditference  between  doing  things  on  a  small  scale 
like  th.at,  and  doing  things   on  a   great  scale,   as  in 
actual  practice,  is  so  great  that  the   students  would 
only  be  led  to  fancy  that  they  had  more  knowledge 
than  they  really  did  possess,  and,  therefore,  I  am  for 
having  the  practical  knowledge  acquired  at  separate 
times    and    places    by    practice    on    a   great    scale. 
There  is  one  rather   apparent  than  real  exception  to 
that.     I  think  that  a  certain  degree  of  instruction  in 
mechanical    manipulation     would    be    useful   in    our 
University,  or  in  any  University  indeed,  but  rather  in 
connexion    with    experimental    physics     than    with 
engineering :  such  instruction  as  would  make  a  student, 
if  lie   were  engaged  in  scientific  inquiry,  able  to  make 
his    OA\'n  apparatus.      That  actually  goes  on  in   the 
University  of  Glasgow  in  the  physical  laboratory.     A 
great  deal  of  the  apparatus  used  there  is  made  by  the 
students  themselves,  under  the  superintendence  of  the 
professor  and  his  assistants.     This  would  be  useful  to 
young  engiueers   as    well  as  to  other  students;  but 
they  should  not  be  led  to  suppose  that  in  practising 
mechanical  manipulation  on  that  scale  they  are  at  all 
qualifying  themselves  for  the  practice   on   the  great 
scale  that  one  meets  with  in  engineering  workshops, 
or    in    the    execution   of  lines    of   railway   or    other 
engineering  works. 

9ol2.  What  do  you  consider  to  be  the  proper  func- 
tions of  a  University  in  the  education  of  engineers  ? — 
What  I  shall  say  in  answer  to  that  is  very  much  a 
recapitulation  of  the  main  points  which  I  have  already 
submitted  to  the  Commission.  The  proper  functions 
are,  first,  to  teach  those  branches  of  science  proper  that 
arc  applicable  to  engiueering  and  mechanics,  and, 
secondly,  to  teach  the  special  art  of  applying  scientific 
principles  to  practical  purposes.  I  referred  to  that 
in  my  answer  to  the  first  question,  and  I  referred  In 
particular  to  a  knowledge  of  the  degree  of  precision 
necessary  in  making  such  applications.  The  Uni- 
versity haviug  given  the  student  this  instruction,  and 
having  examined  him  to  see  that  he  is  properly  pro- 
ficient in  it,  can  then  certify  that  he  is  a  proficient  in 
engineering  science,  but  not  that  he  is  one  qualitied 
to  execute  or  to  superintend  works.  I  think  there  is 
a  limit  to  the  function  of  a  University,  which  is  to 
impart  and  to  certify  the  scientific  knowdcdge,  but  nut 
tu  certify  the  practical  skill,  of  the  candidate. 

9513.  Has  the  University  any  wants  with  respect 
to  the  efficiency  of  the  department  of  mechanical  and 
engineering  science  which  you  think  ought  to  be 
supplied  ? — It  has  wants,  and  they  of  coiu-se,  like  all 


other    wants,    resolve    themselves   into   the    want   of       W.  J.  M. 
money  ;   but  as  to  the  purposes  for  which  additional    Ra.nkine,Etq. 
money  would  be  required  they  are  of  this  kimk     It      ,  p~r~~ 
would  be  an  advantage  if  we  had  an  additional  endow-  ^^^^' 

ment  sufficient  to  supply,  for  one  thiug,  instruction  iu 
drawing,  of  which  I'have  spoken  as  being  of  great 
importance  in  the  University.  In  connexion  with  the 
teaching  of  the  scientific  principles  of  naval  architec- 
ture, which  I  have  mentioned  as  one  of  the  subjects  of 
my  lectures,  there  should  be  an  assistant,  a  lecturer, 
or  a  teacher  of  some  kind,  to  teach  a  variety  of  details 
that  are  not  properly  the  subject  of  lectures,  but  such 
details  as  are  taught  in  the  Royal  School  of  Navai 
Architecture,  namely,  the  preparation  of  the  pUius  of 
a  ship  and  the  making  of  a  set  of  routine  calculations 
which  in  designing  a  ship  are  always  required.  Tliis 
in  fact  can  only  be  done  by  the  help  of  sonic  tis;<i?^Uint 
or  teacher  for  that  purpose.  It  might  be  desiralde  to 
have  a  special  teacher  for  mechanical  manipulation,  but, 
as  I  said  before,  the  Professor  of  Natural  Philosophy, 
perhaps,  is  the  best  judge  in  that  matter,  and  such  a 
teacher  would  probably  he  better  attached  to  hie  class. 
There  is  also  a  want  of  a  fund  for  providing  a  collec- 
tion of  specimens  of  materials.  We  ought  to  have  a 
complete  collection  of  specimens  of  iron,  wrought  and 
cast,  of  various  different  kinds,  to  tcacli  students  to 
judge  of  their  appearances,  and  specimens  of  various 
sorts  of  timber  that  are  retjuired  in  engineering 
construction,  of  the  various  kinds  of  building  stones, 
and  of  the  various  kinds  of  cementing  materials. 
We  have  a  few  things  of  that  desciiption  collected 
casually,  but  we  at  present  have  no  means  of  making 
so  complete  a  collection  as  we  ought  to  have. 

9514.  {Dr.  Sharpci/.)  Have  you  space  ? — Yes  ;  we 
have  in  fact  some  pretty  large  rooms  which  were 
intended  for  that  purpose  in  designing  the  new  Uni- 
versity buildings.  There  was  not  space  in  the  old 
buildings.  I  believe  if  there  had  been,  we  might, 
perhaps,  have  had  a  larger  collection  through  voluntary 
contributions.  In  the  new  University  buildings  we 
have  rooms  intended  for  that  purpose,  but  they  are 
nearly  empty,  and  although,  from  private  liberality,  we 
have  got  a  few  specimens  of  materials,  yet  they  do 
not  form  a  collection,  properly  speaking  ;  there  is  no 
system  iu  them  ;  there  are  gaps  in  the  collection,  and 
we  cannot  expect  individuals  to  send  just  the  thing 
we  want.  We  get  large  quantities  of  wooden  models 
of  ships,  which  are  very  useful,  and  wc  get  some 
specimens  of  difi'erent  qualities  of  iron,  but  we  do  not 
get  a  complete  series,  which  is  the  important  thiug, 
and  we  get  duplicates  which  we  do  not  want.  In 
various  ways  the  collection  is  very  defective,  and  we 
have  no  funds  of  our  own  to  provide  a  proper  collec- 
tion. 

9515.  (Clinirma?/.)  With  regard  to  the  promotion 
of  original  research  in  science,  are  there  any  consider- 
ations which  you  would  like  to  present  to  the  Com- 
mission ? — Yes  ;  it  is  a  very  distinct  subject  from  that 
of  instruction  in  science.  But  I  would  say  this,  in 
the  first  place,  as  to  the  money  required  for  original 
research  in  science,  if  it  is  to  be  provided  by  the 
Government,  that  it  appears  to  me  that  there  can  be 
no  general  principle  laid  down  as  to  the  granting  of 
money  from  the  funds  of  the  State  for  original  research 
in  science,  and  that  every  proposal  for  any  such  grant 
ought  to  bo  considered  separately  on  its  own  merits. 
Tlie  necessity  for  such  grants  arises  when  there  is 
some  subject  of  research  involving  experiments  or 
observations,  or  other  matters  of  ex]"iense  Ijeyondthe 
means,  cither  of  individuals  or  of  societies,  and  lunlrr 
such  circumstances  the  Government  may  reasonably  bo 
applied  to,  IJut  as  to  what  applications  should  be 
granted,  and  what  should  not,  I  think  there  is  no 
general  principle,  but  every  case  must  be  judj^ed  of  on 
its  own  merits.  The  other  thing  which  is  wanted, 
l.icsides  money,  is  the  leisure  time  of  competent  persons. 
It  seems  to  me  that  it  is  out  of  the  quesiion  for  any 
State  to  provide  or  endow  such  a  set  of  persons,  and 
that  it  would  be  impossible  for  any  department  of  the 
Government,  either  to  judge  who  were  fit  persons,  or 
how  they  ought  to  he  cmidoyed,  or  what  would  be  ft 
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T^^.  J.  M.       proper  romuncrntiou  (or  them.     And  I  believe  that  if 
Rankiue.Esq.    ajjy  such  systcm  were  instituteil,  it  would  only  lead  to 

_        abuse.     .Setting  n^ide  such  leisure  time  as  men  may 

53  i^h,  \^i2.  jjjj^yj,  -^l^Q  ai^^i  of  independent  fortune,  and  do  not  re- 
quire to  practise  any  profession  or  special  occupation, 
I  would  say  that  it  appears  to  me  that  in  order  to 
eusiu'e  that  other  competent  persons  shall  have  the 
requisite  leisure,  it  is  desirable  that  there  should  be 
offices  with  other  functiona  attached  to  them,  but 
those  functions  should  be  of  such  a  nature  that  the 
holder  of  the  oifiee  may  have  leisure  time  for  original 
research.  It  seems  to  me  that  the  Universities,  as 
they  now  exist,  provide  a  good  deal  of  what  is 
wanted  in  that  respect — that  such  ofljces  as  fellow- 
ships and  professorships,  and  even  scholarships,  afford  a 
means  of  maintenance  to  persons  compettmt  for  oi'iginal 
scientific  research,  and  at  the  same  time  leave  them 
an  amount  of  leisure,  at  certain  periods,  which  enables 
them  to  pursue  it.  I  believe  that  the  proportion  of 
leisure  time  is  pretty  much  the  same  in  the  Scottish 
as  in  the  Eui^lish  and  Irish  Universities,  although 
diaVii'Utly  ilislributed.  The  Scottisli  Universities  have 
a  wintei'  session  of  six  months,  during  which  most  of 
the  studies  are  carried  on,  especially  those  connected 
with  arts,  and  they  have  an  additional  short  session 
;u  the  summer  of  three  mouths,  connected  with  the 
medicid  faculty,  and  with  chemistry  and  the  various 
bi'anches  of  natural  history.  So  that  there  is  a 
v:ic;ition  of  six  months  in  some  di'partments,  and  of 
thro*'  iu  others.  And  it  appears  to  me  that  tliat  is 
not  only  beneficial,  but  necessary,  for  the  purjiose  of 
atfordiug  time  for  origimd  research  in  science,  and  a 
gnud  deal  of  that  is  carried  on,  not  merely  by  profes- 
sors, but  by  students.  In  the  English  aud  Irish 
Universities  there  are  fellowships,  and  it  is  to  be 
"li-.sired,  I  think,  that  there  were  institutions  Hke 
fellowships  in  tlie  Scottish  Universities  also. 

9516.  {Sir  John  Lnhhock.)  Itcferring  to  what  you 
liave  just  now  said  with  regard  to  the  winter  term  in 
Ihe  Scottish  Universities,  iloes  it  affbrd  practically  an 
0[>p<jrtuni|-y  to  men  in  a  humble  s]there  of  life  to  come 
u|j  to  any  extent  in  order  to  pui'sue  university  studies 
in  Scotland  ? — Yes,  in  the  Department  of  Arts,  and  in 
fact  in  every  faculty  except  that  of  medicine,  the 
iia\ing  of  a  ^^ingle  term  of  six  months,  and  tbcn  six 
rnoulhs'  vacation,  is  peculiarly  advantageous  to  stu- 
dents who  are  iu  ]joorer  circumstances.  It  is  an 
expense  aud  iui  inconvenience  to  them  to  come  u[>  to 
tbe  University  ofteuijr  than  once  a  year,  and  it  would 
be  a  very  considerable  obsiacle  in  their  way  if  tliei-e 
W(;rc  a  itjvi^ion  of  the  ,set.-ion  into  two  or  tltree  terms, 
involving  their  coming  up  twu  or  thice  limes  a  year. 

!J-Ji7.  [  presume  that  the  l>eing  able  to  enim;  up 
for  half  a  year  and  then  Uy  return  to  their  ordinary 
avocations  fur  the  other  h;df-year,  is  in  itself  a  vciy 
f4-i-eat  advantage  ? — Yes,  it  is  ii,  very  considerable 
.■>.lv;M,l„gc. 
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9520.  Still  ilie  arrangement  is,  I  presumej  in  your 
opinion,  of  considerable  importance  ? — It  is  very 
important. 

9521.  Do  you  think  that  anything  could  be  done  to 
introduce  a  similar  system  into  our  English  Univer- 
sities ? — 1  do  not  know ;  I  have  not  considered  that 
matter. 

9522.  Do  you  see  any  special  reasons  to  the  con- 
trary ? — No  ;  the  liict  is,  that  I  do  not  see  .iny  reasons 
on  one  side  or  the  other,  for  it  is  a  subject  which  I 
have  not  considered. 

9523.  {Mr.  Samuclsott.)  In  treating  of  the  subject 
of  machine  construction,  do  you  consider  it  historically 
and  descriptively  ? — As  to  historically,  if  you  mean 
the  history  of  inventions  as  regards  machines,  and  the 
progress  of  improvement,  I  have  not  time  to  treat  that 
at  the  length  which  I  should  wish  to  do.  I  ttsually 
introduce  something  about  it  when  there  is  time,  for 
instance,  in  an  introductory  lecture,  but  there  really  is 
not  time  to  treat  it  at  the  length  which  I  should  wish 
to  do  ;  there  is  so  much  to  be  taught  a',  regards  the 
actual  state  of  knowledge  .and  its  mode  of  application. 
Then  as  to  descriptively,  I  do  not  quite  sec  how  you 
intend  to  limit  that  lerin.  I  describe  machines  of 
various  sorts,  but  spceiaUy  with  a  view  to  the  bearin" 
of  scientific  principles  upon  that  description,  and  upon 
the  mode  of  designing  and  constructing  them. 

9524.  You  [iresent  to  the  students  the  best  examples, 
and  you  tell  them,  do  you  not,  why  you  consider  them 
to  be  the  best  ? — Yea. 

9525.  Do  you  also  bring  before  them  instances  of 
failures  ? — I  do  uot  bring  before  them  special  instances 
of  iiiilurcs,  but  I  show  them  the  causes  of  failure.  I 
explain  to  them,  iu  a  general  way,  what  sort  of  failures 
may  occur,  and  what  is  the  cause  of  them,  and  how 
they  are  to  be  avoided ;  but  to  mention  a  special 
structure  on  a  special  machine  which  did  fail,  and 
enter  upon  the  causes  of  it,  would  be  rather  an  in- 
vidious thing' to  do,  aud  might  involve  reflections  upon 
individuals. 

952G.  But  if  it  were  desirable  for  the  sake  of  the 
student,  would  that  he  a  reason  for  not  entering  upon 
it  ?--!  can  mention  in  a  very  definite  way  some  sort 
of  failure  thatl  know  of,  but  without  s.aying  where  it 
occurred,  or  who  is  rosjionsiljle  for  it,  and  that  I  do. 
I  say,  for  instance,  I  saw  a  structure  of  such  and  such 
a  kind  (giving  them  the  dimensions  and  everything 
about  it)  which  failed  in  such  aud  such  a  way,  aud  it, 
was  from  neglecting  such  and  such  a  ijrinciple,  but  I 
do  uot  say  where  it  was,  or  who  designed  il.  1  do  not 
specify  it  in  tliat  way. 

9527.  ISeroie  granling  a  certificate  of  proficiency, 
or  a  degree  m  cngineeriug,  do  you  always  require 
proficiency  m  arts  V— With  regard  to  the  meaning  of 
tho  word  "arts;"  there  is  a  conventional  me.auiu°  iu 
the  University,  namely,  the  subjects  iu  which  a  student 
IS  examined  who  is  a  candidalc  for  JI.A.  If  that  is 
wliat  you  refer  to  we  do  not  lequire  all  the  sulijccls 
for  a  degree  m  arls,  but  1  may  state  thai,  for'i.ro- 
licicncy  m  engmecring  science.  Iho  examination  in 
mallumalliics  and  in  nalnral  ),liilosephy  is  such  as 
wouhl.inalily  for  second-class  honours 'in  arts  ;  it  is 
lieyond  Ihc  |>n,hcicncv  requireil  for  an 
in  arls  as  M.A. 
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that  in  a  great  degree  to  their  beiug  engaged  in  manual 
labour  during  the  day, 'might  it  not  also  be  attributed, 
to  a  considerable  extent,  to  the  want  of  prepai'atiou  on 
the  part  of  the  students  ? — The  want  of  preparation 
■would  affect  the  way  in  which  a  lecture  which  I  deli- 
vered at  any  time  of  the  day  would  take  hold  of  their 
minds,  but  what  I  specially  refer  to  is  what  I  could 
not  doLibt  was  the  effect  of  being  engaged  not  neces- 
sarily in  manual  labour,  but  in  labour  manual  or  mental 
during  the  rest  of  the  day  ;  for  instance,  in  office  work, 
surveying  or  drawing,  or  work  in  a  machine  shop,  or 
any  sort  of  work  of  that  kind,  and  I  may  state  one 
reason  for  beiog  certain  that  that  was  the  cause  of  the 
instruction  not  taking  hold  of  their  miuds  :  that  many 
of  those  very  students  were  exceedingly  well  prepai'ed, 
and  had  a  very  good  previous  knowledge  of  mathema- 
tics, and  of  some  other  branches  of  science,  but  more 
especially  mathematics. 

9531.  Was  that  generally  the  case  with  regard  to 
your  evening  students? — Yes,  most  decidedly. 

9532.  They  were  scarcely,  I  presume,  what  might 
be  called  working  class  students  ? — Some  of  them 
were,  that  is  to  say,  they  were  working  apprentices ; 
they  were  not  journeymen.  If  apprentices  are  pro- 
perly managed  in  a  workshop  they  are,  to  all  intents 
and  purposes,  employed  in  the  very  same  way  with  the 
journeymen,  according  to  their  ability. 

9532rt.  You  stated  that  the  Scotch  system  of 
having  a  winter  session  and  leaving  the  remainder 
of  the  year  free  for  practical  working  was  probably 
the  best  for  combining  practical  and  scientific  in- 
struction ;  in  those  cases  in  which  that  alteration 
cannot  be  adopted,  do  you  think  that  there  is  any 
use  in  haiuug  workshops  in  the  institution  for  theo- 
retical instruction  which  shall  enable  the  students 
at  any  rate  to  become  acquainted  by  what  I  may  call 
contact  with  the  properties  of  materials  ? — I  have 
mentioned  the  sort  of  workshop  which  I  think  would 
be  useful,  a  mechanical  workshop  on  a  small  scale,  but 
more  with  a  view  to  the  making  of  physical  instru- 
ments than  of  machinery  proper,  and  I  give  the 
preference  to  that  because  although  the  workshop  is 
on  a  small  scale  it  really  produces  practical  results ;  it 
produces  things  that  are  to  be  made  use  of. 

9533-4.  Are  you  acquainted  with  the  workshop  at 
King's  College  ? — I  have  never  seen  it. 

9535.  Of  course  in  the  production  of  such  appliances 
as  you  have  described,  the  file  and  other  tools  would 
be  used  ? — Yes. 

9536.  In  itself  you  would  think  that  to  be  desirable, 
would  you  not  ? — Yes,  I  think  it  would  be  desirable. 

9537-  The  subsequent  employment  of  the  students 
would  also  determine,  would  it  not,  in  some  degree  the 
relative  amount  of  practical  knowledge  which  it  would 
be  desirable  for  them  to  acquire  ? — The  sort  of  prac- 
tical knowledge  rather.  If  a  student  means  to  be  a 
mechanical  engineer  his  six  months'  vacation  had 
better  be  spent  in  a  mechanical  workshop.  If  he 
means  to  be  what  is  called  a  civil  engineer  in  the 
special  sense  of  the  word,  he  ought,  if  possible,  to  be 
upon  the  works  of  some  railway,  for  instance,  or  some 
waterworks,  or  harbour  works,  or  the  like.  As 
regards  instruction  iu  mechanical  manipulation  within 
the  University,  I  think  the  kind  of  study  and  know- 
ledge required  by  all  students  is  pretty  much  alike. 
Kvery  student,  indeed,  even  those  who  are  to  be  rail- 
way engineers,  or  to  be  engineers  of  hai'bours  or  water- 
works, ought  to  understand  the  making  of  machinery. 

9538.  In  fact  they  ought  to  have  as  much  practical 
instruction  therein  as  can  only  be  obtained  upon 
works  ? — Yes,  I  think  that  is  most  desirable. 

9539.  Are  you  able  to  say  whether  the  number  of 
students  in  the  department  of  engineering  has  increased 
wiihin  the  last  few  years  ? — Yes.  Before  we  esta- 
blished a  systematic  course  of  instruction,  when  there 
was  only  an  isolated  course^of  lectures  in  engineei'iug, 
the  number  used  to  he  both  very  small  and  very 
iluctuating.  The  first  year  that  I  lectured  I  had 
about  20  students.  When  students  came  to  me 
wishing  to  enter  my  class,  I  ha<!  no  power  to  exclude 
them,    but    I   used  to  advise  them  not   to   enter   it 


without    a    certain    amount   of   previous    knowledge,        w.  J.  M. 
especially  of  mathematics.     The  consequence  of  my    Rankme,Esq. 

giving   that  advice,  and  pressing  it  upon  all  students  ^ ■ 

that  came,  was  a  gradual  falling  off  in  the  numbers,  -^  ^^^-  ''^'^^• 
and  at  length  it  came  to  pass  that  I  had  only  some 
eight  or  ten.  We  then  established  a  systematic  course 
of  study  in  the  branches  that  I  have  enumerated,  and 
then  they  began  to  increase,  and  they  went  on  in- 
creasing, until,  a  year  or  two  ago,  the  number  reached, 
I  think,  the  maximum  of  47  or  48.  Since  tlmt  it  has 
kept  fluctuating,  sometimes  above  40  an<l  sometimes 
below ;  but  I  believe  40  to  bo  now  the  average,  and 
that  we  shall  see  a  small  fluctuatiou  aV>ove  and  below 
that  average. 

9540.  How  long  ago  is  it  since  that  .special  depart- 
ment was  instituted  ? — The  systematic  course  was 
instituted  ten  years  ago. 

9541.  Then  it  has  existed  sufficiently  long,  has  it, 
not,  to  enable  you  to  trace  the  careers  of  some  of 
the  men  whom  you  have  turned  out  ? — Yes. 

9542.  Can  you  give  the  Commission  any  informa- 
tion upon  that  subject? — Yes,  I  think  that  on  the 
whole  they  have  succeeded  very  well  in  their  after 
career.  I  cannot  give  anything  like  a  complete 
account  of  the  matter.  I  can  only  state  exampli's 
that  occur  to  me  at  this  present  moment.  There  is 
one  who  is  chief  engineer  of  the  pz-incipal  govern- 
ment dockyard  in  India.  There  is  another  who  is 
chief  engineer  of  the  docks  at  Pernambuco  in  Brazil. 
There  is  another  who  has  been  lately  appointed 
borough  engineer  of  Liverpool,  and  I  may  say  that 
next  to  the  appointment  of  chief  engineer  to  the 
Metropolitan  Boai'd  of  Works,  that  is  the  most 
important  appointment  of  the  kind  that  exists. 
Another  is  manager  of  one  of  the  most  important 
mechanical  engineering  works  in  London.  Those  are 
all  that  occur  to  me  at  this  moment,  but,  so  far  as  I 
know,  the  great  majority  have  succeeded  very  well. 

9543.  You  would  say  that  upon  the  whole  the 
appreciation  of  the  kind  of  instraction  which  you  give 
is  on  the  increase  ?■ — Yes,  decidedly. 

9544.  Would  you  say  that  it  was  increasing  amongst 
the  employers  ? — Yes.  I  may  state  that  my  prede- 
cessor was  a  very  able  and  energetic  man,  Mr.  Lewis 
Gordon.  He  resigned  the  appointment  of  professor, 
owing  to  the  gi'eat  increase  of  his  ordinary  engineering 
business  ;  but  during  his  time,  as  I  well  know,  for 
I  observed  what  went  on,  there  was  a  decided  pre- 
judice, 25erhaps  more  on  the  part  of  the  general  public 
than  on  the  part  of  employers,  against  scientific 
knowledge  in  any  man  engaged  iu  any  practical  occu- 
pation. There  seemed  to  be  an  idea  that  it  drove 
his  practical  knowledge  out  of  his  head,  and  that  the 
two  things  were  inconsistent.  And  the  same  preju- 
dice existed  to  some  extent  when  I  got  the  appoint- 
ment. Indeed,  when  my  predecessor  resigned  there 
was  a  consideral)le  difference  of  opinion  <as  to  whether 
the  chair  ought  to  be  kept  up.  It  was  decided  that 
it  should  bo  kept  up,  and  I  think  that  the  kind  ot 
prejudice  which  I  have  mentioned  has  gradually  died 
out,  and  there  is  almost  an  end  of  it  now. 

9545.  Do  you  find  that  many  of  the  employers  arc 
sending  their  own  relatives  to  attend  your  course  ? — 
Yes,  they  are;  and  there  is  one  illustration  of  the  views 
of  the  employers  regarding  it,  that  a  great  many  of  them 
arc  affording  facilities  for  that  special  arrangement 
which  I  mentioned  of  six  months'  work  and  six  months' 
study.  It  has  not  hitherto  been  a  frequent  arrange- 
ment, but  now  various  employers  of  high  standing  are 
quite  willing  to  agi-ee  to  it. 

9546.  That  is  a  recent  change  of  opinion  upon  their 
part  ? — Yes,  quite  recent. 

9547.  You  yourself  consider  it  to  be  of  very  great 
value  indeed  ? — Of  the  very  highest  value. 

9548.  From  that  T  shoidd  conclude  that  if  technical 
schools  of  a  high  class  were  established  it  would  bo 
desirable  th.at  the  preference  should  be  given  \o  tbo 
localities  in  which  there  could  be  a  combination  <u' 
practical  and  scientific  instruction  ?- -On  the  whole 
there  should  lie  a  preference  given  to  such  locallLici^, 
but   it  i^  nol   absolutely  necessary   to   choose   smh  a 
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W.  J.  M.       locality,  because  with  the  sort  of  arrangement  I  have 
Jianknly  Esq.    mentloued  the  pupil  has  only  to  move  from  the  works 

to  the  college,  or  from  the  college  to  the  works  once  a 

23  Feb.  1872.    ^^^^.^     For  ^example,  in  the  Koyal   School   of  Naval 
__—  Architecture  they  have  only  to  come  up  to  attend   the 

school  once  a  year,  and  then  go  away  to  some  dock- 
yixid  once  a  year.  If  there  are  to  be  more  frequent 
ulternations  of  study  with  work,  then  it  becomes 
essential  to  have  them  carried  on  in  the  same  locality, 
but  that  necessity  is  very  much  diminished  by  having 
along  period  of  study  and  a  long  period  of  work. 

9o-iy.  is  it  not  lUe  CMse  that  you  wouhl  1)0  more 
likely  to  interest  the  employers  in  granting  facilities 
iV.f  this  ah.ernal.ion,  if  their  workshops  were  situated 
near  tlie  locality  of  the  school  > — To  a  certain  extent 
1  siiould  say  it  is  an  luhaiitage.  I'ur  instance,  tiiat  1 
kn-.w  [lersoiiiiJIy,  and  have  n-ady  uccess  to,  various 
rniployers  in  Glasgow  and  the  neigldK.urhood;  but  tlicre 
is  no  impossibility  in  liaving  that  ^aiiie  sort  of  inlhiL-uce 
with  employers  at  a  distance. 

9.550.  But  practically  you  iind  that  even  to  the 
professors  there  is  an  adv.antagc  in  having  ready  access 
to  the  workslio|>s  uf  large  constructors  ? — Yes,  there  is 
decidedly  an  advantage  in  that. 

•t.j.jl.  Is  it  the  case  !d,so  that  employers  are  more 
likely  to  appreciate  scientific  instruction  if  they  arc 
placed  in  contact  with  those  who  devote  themselves 
to  it  ? — To  a  certain  extent  tlu'y  are  ;  but  still  1  have 
known  a  great  many  employers  (|Liite  at  a  distance 
from  the  place  where  the  scientilie  instruction  is 
carried  on  who  have  appreciated  it.  A  numher  of 
my  students  r<tme  from  very  long  distances,  somo 
from  the  t-uLith  ol'  England  and  some  I'rum  foreign 
countries. 

9552.  Havi."  you  many  students  from  European 
countries  ? — No,  comparatively  few  ;  1  should  have 
said  that  many  oi' them  come  Irom  the  colonies,  and  as 
to  foreign  countries  they  are  mainly  such  countries  as 
lirazil  and  other  non-European  foreign  countries.  I 
have  had  students  from  Japan,  Ceylon,  and  dilierent 
jiarts  of  India,  and  I  have  had  students  fi-om  Turkey. 

9553.  Have  you  had  students  from  liussia  ? — No, 
not  from  liussia  ;  I  have  had  some  very  good  students 
from  Spain. 

9554.  {Frofcssor  Stokes.)  I  gather  from  tlie  part 
of  your  evidence  relating  to  tliC  promotion  of  original 
research  that  you  would  be  op|)Oscd  to  the  creation  of 
un  establishment  for  continuous  experimental  investi- 
gation, that  is  to  say,  an  establishment  wliich  should 
be  for  experiments  what  an  observatory  is  lor  obser- 
vation ;  am  1  I'iglit  in  that  imjtrcssion  ? — No,  1  am  not 
fipposed  to  an  establishment  of  that  sort  where  some 
sort  of  routine  is  to  be  carried  out,  but  what  I  sliuuld 
oiiject  to  would  be  the  a.jjpuinting  and  paying  by 
Government  of  a  class  of  men  Uy  <lii'eet  original  re- 
Gcarclies,  oc  to  originate  some  new  held  of  research, 

'J^j[>o.  {Mr.  Samuelsofi.)  Yon  spoke,  did  you  nol,  uf 
tlie  subjccls  of  original  research  as  being  proper  to  bi- 
considei'ud  each  ojj  its  own  merits? — Yes,  as  to  wlie- 
tlicr  a  sum  of  m(»ney  should  be  granted  by  the  Govli'ii- 
nient,  or  any  otln;r  I'acility,  such  as  the  loan  of  a  ship, 
Hhonhl  he  g|-;i.nl,ed  for  ilu;  pui'])ose  of  pi'osecul  iiig  sonir, 
]i:utieiilai-  orii^iiial  reseai'eh.  I  ihink  each  subji'et 
should  be  (.'oiLsi-lrred  on  ils  (.wn  niriil<. 

!J55().  What  u-nuM  be  llie  Irilunial  wiuch  should 
decide    such    t.oin(.->— 'Ihal.  I   :iin    .-it  ;t  h 


could  be  selected  for  the  purpose  ?— On  the  whole,  I 
think  if  the  Council  of  the  British  Association  or  the 
Council  of  the  Royal  Society  were  selected,  there 
would  be  as  little  objection  to  those  bodies  as  to  any- 
body that  can  be  thought  of. 

9559.  (Professor  Stokes.)  Do  you  think  that  there 
is  any  branch  of  physics  in  which  it  would  be  desir- 
able that  what  you  call  routine  work  should  be  gone 
through  in  the  way  of  experiment  as  distinguished 
from  observation  ? — I  am  not  very  well  prepared  to 
answer  that  question,  but  just  at  the  moment  it  occurs 
to  me  that  in  chemistry  and  in  the  mechanical  proper- 
ties of  materials,  the  strengtii  and  elasticity  of  materials, 
f(jr  instance,  some  sort  of  routine  work  might  be 
carried  on  with  advantage. 

9550.  And  the  investigation,  for  instance,  of  the 
properties  of  tlie  great  variety  of  alloys  ?— Yes,  cer- 
taitdy.  I  think  that  there  might  be  permanent  insti- 
tutions for  such  purposes  as  those,  because  there  are 
always  iuising,  not  merely  new  materials,  but  new 
specimens  of  known  materials,  and  theie  would  be  an 
advantage  in  having  their  properties,  whether  mecha- 
nical or  chemical,  tested  by  some  independent  perma- 
nent institution. 

9561.  (Dr.  Sharpcij.)  In  the  case  of  institutions 
especially  intended  ibr  teaching  the  applications  of 
science  wdiicli  are  not  connected  with  any  University 
or  college,  or  institutions  in  which  courses  of  study  iu 
genoT'al  science  are  pursued,  do  you  think  it  is  advis- 
able that  in  those  special  institutions  they  should 
provide  instniction  in  general  preliminary  scientific 
knowledge  for  those  who  enter  them,  or  should  they 
leave  it  to  the  pupds  to  obtain  that  preliminary  know- 
ledge where  they  may,  and  test  it  by  an  entrance 
examination  ? — 1  am  not  prepared  to  give  a  decided 
o}union  upon  that.  Both  ways  might  work  verywell, 
hut  I  cannot  make  up  my  mind  which  is  the  l>est. 

95(32.  I  mean  partly  with  a  view  to  economy?^ 
With  a  view  merely  to  economy  jiossibly  it  might  be 
better  to  let  them  get  their  preliminary  general  scien- 
tific instruction  where  they  can,  and  test  it  by  exami- 
nation, but  that  is  a  purely  economical  view,  and  as 
to  what  would  be  the  comparative  working  of  the  two 
systems  in  other  i-espects  I  cannot  give  a  positive 
answer. 

95G3.  What  I  Inid  in  view  was  ihis,  liiat  in  manv 
of  those  cases  the  same  general  course  ol'  iustruetiou 
would  apply  to  all,  and  it  might  be  obtained,  therefore, 
in  some  place  where  it  was  given  at  any  rate  instead 
of  establisliing  in  each  particular  school  a  staff  of  pro- 
fessors and  teachers  i'ur  that  purpose.  I  refer  parti- 
cularly now  to  the  cases  of  the  Jermvn  Street  School  of 
l\lining  and  Metallurgy,  the  School  of  \avjd  Archi- 
tecture ami  Kii,i^iueering,  and  the  Indian  School  of 
I'aigineering  which  lias  been  lately  instituted,  throe 
iii.-litutions  all  maintained  by  the  State,  and  the  qucs- 
linn  is  whether  it  is  good  economy  fur  ihe  Slate  to 
establish  a  staif  of  professors  for  general  instruction 
iu  each  one  of  those  schools,  or  whether  it  would 
not  be  better  and  equally  effeetive  to  institute  an 
exaniiniition  to  test  the  quidilicalions  of  the  slmlcnts 
IkIoiv  enlcring  those  institutions  ? — 1  am  not  pivjiarcd 
(o  -ive  !L  decide<l  opinion  upon  the  question  in  that 
shape,  because  il  involves  a  number  of  very  comuh-x 
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students,  I  think  that   that   chiss  had  l.iettcr  be  i^^plit 
up  amongst  three  or  four. 

9564.  Supposing  thjit  in  your  class  you  had  ever 
so  many  students,  you  would  still  expect  that  they 
would  go  through  a  course  of  study  in  general  science 
in  the  University  classes  ? — We  do  not  make  it  obli- 
gatory. Tho  condition  which  we  lay  down  is  this, 
that  they  shall  have  attended  such  and  such  classes  in 
any  chartered  university  in  the  United  Kingdom,  and 
shall  undergo  exannnation  by  us,  and  if  they  pass  that 
examination  we  take  them. 

9565.  That  is  exactly  the  case  that  I  had  in  view,  and 
I  wanted  to  know  whether  the  same  thing  might  not  be 
adopted  in  reference  to  those  schools  of  applied  science 
elsewhere  ? — It  is  not  an  answer  to  Dr.  Sharpey's 
entire  question,  but  it  answers  part  of  it  if  I  say  that 
on  generally  applicable  branches  of  science,  that  is  to 
say,  branches  of  science  that  are  applicable  to  a 
variety  of  different  departments,  I  am  quite  favour- 
able to  the  principle  of  admitting  any  student  into  tho 
school  who  passes  a  proper  examination,  although  he 
has  studied  the  elementary  branch  somewhere  else. 

9566.  You  spoke  of  tho  advantage  of  the  winter 
course  of  study  for  students  in  humble  circumstances. 

The  witness 


Tn  G-hisgow  they  are  a  good  deal  aided,  are  (hey  not, 
by  bursaries  r—TIiey  are  iu  Glasgow,  but  not  to  the 
extent  that  we  should  wish.  I  understand  from  in- 
formation elsewhere,  that  the  University  of  Aberdeen 
is  particularly  well  provided  in  that  respect,  and  that 
that  is  found  a  great  advantage  for  the  jjoorer  class  of 
students.  We  have  a,  great  many  bursaries  in 
Glasgow,  but  they  labour  under  the  defect  that  a 
good  many  of  them  are  presentation  bursaries,  wlierc 
there  is  not  an  open  competition  amongst  all  candi- 
dates whatsoever.  We  have  a  good  many  Ijursaries 
freelj  open  to  competition,  but  what  I  should  like  to 
see  would  be  to  have  the  whole  body  of  bursaries  open 
to  free  competition,  and  then  we  should  he  very  well 
provided  in  Glasgow  with  the  proper  sort  of  bursaries. 

9567.  {Professor  Stokes.)  Would  you  make  any 
restriction  ns  to  the  pecuniary  circumstnnccs  of  the 
parents  of  those  w)io  .ire  candidates  for  bursjirics  ? — ■ 
No. 

956S.  {Chairman.)  Is  there  anything  tiiat  you 
would  like  to  add  to  what  you  have  already  stated  to 
the  Commission,  arising  out  of  your  examination  or 
otherwise  ? — No  ;  I  think  there  is  nothing  that  I  could 
add.  [,S'ce  Afplndix  V.] 
withdrew. 


IF.  J.  M. 

Ranldne,  Esq. 


John  Young,  Esq., 

9569.  {Chairman')  I  believe  yon  are  Professor  of 
Natural  History  in  the  University  of  Glasgow  ? — Yes. 

9570.  For  how  many  years  have  you  held  that 
Chair  ? — For  six  years. 

9571.  Have  you  any  remark  to  make  upon  tlie 
adaptation  of  the  Chairs  of  Naturd  History  in  GUisgow 
and  Aberdeen  to  the  work  for  which  they  were 
intended  ? — I  have  this  to  state,  that  as  the  Chair  is  at 
present  an'anged  it  is  perfectly  impossible  for  the 
holder  of  that  Chair  to  do  justice  to  the  work  that  is 
expected  of  him  ;  that  in  the  first  place  he  is  required 
to  teach  zoology  to  medical  students;  in  the  second 
place  he  is  re([uired  to  teach  geology  to  students  of 
engineering ;  that  those  two  offices  are  incompatible, 
since  to  discharge  the  one  adequately  he  would  require 
to  spend  his  whole  year  in  dissections  and  indoor 
study  ;  and  to  do  the  work  of  the  other  he  would 
rcquii"e  to  be  the  major  part  of  the  year  in  the  field 
making  investigations  in  geology,  and  that  the  com- 
bination of  the  two  duties  renders  it  imperative  upon 
the  teacher  to  neglect,  to  some  considerable  extent,  one 
or  the  other.  In  my  own  case  I  have  been  obliged  to 
surrender  the  geological  section  of  my  work  to  some 
extent,  so  as  to  attend  more  thoroughly  to  the  medical 
students,  the  requirements  of  the  General  Medical 
Council  making  it  imperative  upon  me  that  I  should 
do  my  best  for  the  very  large  number  of  medical 
students  who  attend  my  class. 

9572.  What  is  the  condition  of  the  emoluments  of 
those  Chairs  ? — I  have  2Q01.  altogether  from  Govern- 
ment from  a  parliamentary  grant.  My  fees  amount 
to  260/.  at  the  outside  ;  at  the  present  time  I  am 
lecturing  to  15  students  of  engineering  for  three 
months  at  a  remuneration  of  46/.  That  is  a  sample 
of  the  bad  distribution  of  the  emoluments  ;  and  I  have 
no  residence.  I  have  100/.  from  the  senate  as  Keeper 
of  the  Hunterian  Museum,  but  tbat  is  an  annual 
appointment,  and  it  is  one  moreover  which  the  senate 
may  withdraw  from  me  at  auy  moment.  It  is  a  private 
trust,  and  when  I  was  appointed  the  tradition  of  Ihe 
old  competition  between  the  University  and  the 
Crown  made  it  doubtful  whether  I  should  I'eceivc  at 
the  same  time  the  appointment  as  keeper. 

9573.  It  is  not  necessarily  connected  with  tiie 
Chair  ? — No,  it  is  not. 

9574.  I  understand  the  emoluments  which  you 
have  enumerated  to  be  for  the  combioed  Chairs  of 
Geology  and  Zoology  ? — My  commission  is  Natural 
History  without  the  slightest  modification.  It  con- 
tains no  suggestion  as  to  a  division  of  the  subjects, 
and  no  restriction  as  to  the  number  of  lectures ; 
in  fact  I  am  left  perfectly  free.  I  understand  that  I 
am  in  a  position  to  defy  the  University  if  it  chose  to 
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institute  prohibitions  upon  my  procedure,  so  uncertain 

is  the  present  arrangement. 

9575.  The  extent  of  your  lectures  is,  therefore,  a 
matter  of  goodwill,  and  the  whole  mode  of  treatment 
within  your  own  discretion? — Yes.  As  regards  medical 
students  I  must  give  50  lectures;  but  as  regards  geology 
it  is  at  my  option  to  continue  the  old  custom  of  mixing 
up  geology  and  zoology,  as  was  done  many  years  ago, 
and  as  I  believe  is  still  done  to  some  exteirt  in  Aberdeen. 
When  I  was  first  appointed  to  Glasgow,  I  thought  it 
desirable  to  separate  the  two  subjects,  and  the  first 
summer  that  I  held  office  I  lectured  twp  hours  a  day, 
one  hour  upon  zoology  and  another  horn*  upon 
geology.  The  following  year  I  gave  the  geological 
lectures  in  spring  and  the  zoological  lectures  in 
summer,  and  I  have  continued  that  since  ;  but  the 
very  small  number  of  students  attending  the  class 
makes  it  a  question  with  me  whether  I  shall  continue 
to  do  this,  because  by  spreading  the  course  over  the 
six  months  in  this  way  I  am  compelled  to  sacrifice 
a  great  deal  more  time  than  1  might  do  if  I  combined 
the  two,  and  were  to  limit  my  whole  course  of  lectures 
to  50,  as  is  in  my  option,  or  added  a  second  lecture 
upon  certain  days  of  the  week  upon  specially  geological 
subjects.  By  so  doing  I  might  have  a  winter  course 
on  zoology. 

9576.  Have  you  sufficient  assistance  from  demou- 
strators,  and  other  subordinate  agents,  i'or  your  lec- 
tures ? — But  for  the  accident  that  I  am  Keeper  of 
the  Museum  I  should  be  absolutely  without  assistance. 
There  is  an  assistant  keeper  of  the  Museum  who 
receives  a  salary  of  100/.  a  year  from  the  University  ; 
and  in  my  own  interest  I  pay  him  25/.  a  year  out  of 
my  own  pocket  to  secure  his  co-operation  in  the 
geological  course.  Oth^r  assistance  I  have  none  as 
regards  the  Chair.  What  assistance  I  have  therefore 
comes  entirely  out  of  my  own  pocket,  and  no  pro- 
vision in  the  Universities'  Act  admits  of  my  receiving 
such  assistance,  bccau.se  tlie  terms  of  the  Act  go  to 
forbid  an  increase  of  the  emoluments  of  any  professor. 

9577.  Of  what  class  do  your  students  chiefly  con- 
sist ? — I  have  two  classes ;  the  medical  students  on 
the  one  hand  and  the  students  of  engineering  science 
on  the  other,  I  have  scarcely  any  other  iuiditors 
except  members  of  those  two  classes.  I  have  en- 
deavoured to  procure  other  auditors.  My  fee  is  three 
guineas,  and  I  have  intimated  to  the  students  of 
theology  that  I  would  receive  them  at  one  guinea, 
representation  having  been  made  to  me  as  to  tho 
desirableness  of  theological  students  attending  my 
course,  but  that  has  l^cen  practically  inoperative.  I 
have  had  only  one  divinity  student  applying  ujidcr 
that  offer. 

D 


J.    Yo>a,q, 
Esq.,  JII.B. 


26 


KOYAL  COMMISSION   ON    SCIENTIFIC  INSTKUCTION,  ETC.  :— MINUTES  OF    EVIDENCE. 


J.  Young,  9578.  What  is  the  condition  of  the  encouragements 

Esq.,  M.D.      offered,  and  what  are  the  reguhitions  of  the  University  as 
_"—  respects  ai'ts  students  ? — As  regards  the  arts  students, 

23  Feb.  1672.  ^^^^^.^  .^  ^^  ^-^^  present  time,  one  may  say,  absolutely 
no  inducement  for  them  to  attend.  They  have  a  very 
heavy  examination  in  the  three  departments  of  the 
rn-ts  course,  and  the  ordinances  allow  the  University 
Court  to  enjoin  attendance  upon  the  class  in  natural 
history,  but  that  ordinance,  as  I  undersrand,  had  special 
i-eference  to  the  University  of  Aberdeen,  where  attend- 
ance upon  the  class  of  natural  history  lias  been 
for  a  very  long  time  a  necessity.  In  Glasgow,  how- 
ever, the  ordinance  as  rcgaids  the  Master  of  Arts 
is  somewhat  peculiar,  and  that  is  a  point  to  which  I 
wish  speciiilly  to  draw  attention.  I  have  Itrought 
here  a  coiay  of  tlic  ordinances,  which  I  shiill  submit  to 
the  Commission,  and  in  thorn  it  is  stated  that  in  the 
three  departmeuts  which  fall  propeily  under  the  Master 
of  Arts  degree  there  shall  be  two  classes,  but  in  the 
department  of  natural  science  there  shall  be  only  one; 
and  the  uuderstandiug  amongst  the  professors,  both  in 
Glasrjow  aud,  I  believe,  also  in  Edinburgh,  is  that  the 
limitation  to  one  class  of  honours  iu  science  means, 
practiojxlly,  that  the  candidate  shall  pass  simply.  We 
require  two  classes  of  honours  in  arts,  and  a  pass  is 
all  that  is  requisite  under  tlie  ordinances  in  natural 
science,  so  that  hitherto  there  has  been,  one  might 
almost  say,  no  inducement  to  students  to  attend  the 
classes  in  natural  science.  I  have  had  three  candi- 
dates for  honours  in  the  M,A.  degree  with  physical 
science,  and  in  two  of  those  cases  there  was  the  most 
obvious  disqualification.  In  one  instance  the  man 
had  attended  no  class  whatever  previously,  :md  had 
simply  read  for  six  months,  and  I  dismissed  him  very 
summarily.  The  other  had  attended  very  irregularly, 
I  believe,  but  when  I  submitted  a  familiar  object 
in  uaturid  history  he  did  not  know  it,  and  him  like- 
wise I  dismisst-d  ;  but  I  believe  that  I  was  acting 
against  (he  letter  of  the  ordinance,  and  that  he  had  a 
title  to  claim  examination  to  the  full  extent. 

9579.  What  is  the  condition  of  preparation  of  the 
young  men  entering  the  classes  ? — In  the  case  of  en- 
gineering students  I  have  never  met  with  one  man  who 
had  any  ])revious  knowledge  of  geology,  and  I  have 
therefore  to  begin  at  the  very  alphabet  of  the  subject, 
and  carry  them  on  in  such  a  fashion  as  is  possible 
within  50  lectures,  with  the  very  unsiitis factory  result 
that  at  the  end  I  only  got  them  to  undeistand  the 
niei-esl  elements  of  the  sidiject.  There  is  a  belief  that 
geology  is,  so  to  s|ieak,  a  make  wrigbt  for  the  cerLifi- 
cate.  They  do  not  attach  very  great  iniportanc;  to 
geology,  and  this  is  simply  the  rcllex  of  the  common 
opinion  amongst  the  great  body  of  engineers  in  the 
country.  As  regards  the  medical  students,  they  arc 
deficient  both  in  scientific  training  as  a  preliminary, 
and  also  in  elemtMitary  eilncatioti.  As  clerk  tu  the 
Faculty  of  iVIedicine,  and  Jiaving  charge  nl'  llic  prcli- 
niijiary  exartiinations,  I  am  veiy  iiiiinbilly  ;i.warc  of 
thill  ciicumstunce,  and  the  ex|)l;uial  idu  <if"  it  is  an 
exceedingly  simple  one.      I  imvc  ti'mii'  over  llie  pjipers 
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students  in  the  University  of  Glasgow  corroborated 
that,  in  so  far  that  one  man  came  to  me  and  said  that 
ho  did  not  know  anything  about  algebra,  he  had 
never  been  taught  it ;  and  two  others,  whom  I  came 
upon  accidentally,  stated  to  me  that  they  had  only  had 
their  attention  directed  to  algebra  for  three  months 
prior  to  the  examination,  that  is  to  say,  it  was  not  an 
essential  part  of  the  instruction  in  the  schools  where 
they  had  been  trained. 

9580.  Those  were  young  men  who  had  been  tramed 
in  parochial  schools,  and  who  ought  to  have  been 
taught  by  the  teachers  and  trained  according  to  the 
previous  standard,  which  you  complain  has  been 
lowered  down  to  something  which  is  not  efficient  ? — 
Yes. 

9581.  {Dr.    Sharpaj.)    Did    those    candidates   get 

throno'h  i They  did.    At  the  same  time,  iu  both  cases, 

they  were  men  of  unusual  power,  but  a  large  number 
were  rejected  in  algebra,  and  of  those  I  can  say 
nothing.  Those  men  who  passed  upon  a  short  pre- 
paration were  elderly  men  of  unusual  power,  otherwise 
they  would  have  disappeared  entirely. 

9582.  {Chairman.)  Would  your  experience  and 
memory  serve  you  to  state  at  what  period  exactly  or 
about  what  period  this  deterioration  in  the  efficiency 
of  the  instruction  of  pupil  teachers  in  the  training 
colleges  commenced  ?— My  recollection  of  the  Blue 
Books  which  1  have  gone  over  is  that  the  declension 
has  been  a  very  gradual  one ;  that  not  merely  have 
subjects  been  omitted,  but  the  standard  in  those 
retained  has  gradually  sunk.  I  cannot  fix  the  date, 
and  I  do  not  tliink  that  any  particular  date  could  be 
fixed  for  any  particular  declension  ;  it  has  been 
gradual. 

9583.  Can  you  remember  the  period  when  the 
training  colleges  were  in  those  respects  in  a  state  of 
satisfactoi7  efficiency? — About  15  years  ago  is  the 
date  that  the  teachers  whom  I  have  consulted  fix  as 
that  representing  a  fair  condition  of  Training.  Upon 
that  point  I  am  speaking  from  information  received 
from  teacheis. 

9584.  A  very  considerable  body  of  the  students  at 
Glasgow,  both  in  the  Arts  department  and  in  Science 
have  received  their  prehminary  instruction  in  elemen- 
tary schools,  have  they  not  ? — Yes. 

9585.  Therefore  the  lowering  of  the  standard  in  the 
training  colleges  by  which  the  masters  of  elementary 
schools  were  fitted  for  their  functions  has  had  the 
prejudicial  efi'ect  which  you  have  de.^eribcd  upon  the 
quali(ic;iti<ins  ni'  studenrs  entering  ihe  University  of 
Ghisgdw  ? — Yes  ;  and  jicrhaps  1  may  bo  permitted  to 
add  to  thai  shitenient  thai  the  Gla.--gii-\v  students  are 
in  a  somewhat  peculiar  position  rehitnely  to  the  rest 
of  Scotland,  that  in  Aberdeen  the  students  ni-e  drawn 
from  a  district  in  -which  the  standard  of  excellence  is 
niainlained  by  (he  existence  of  the  Olek  Bequest 
Seliiinls  ;  (bat  in  Forlarslure,  where  I  understand 
thaldir.-^c  seluints  dn  \w{  exisl.  ncvertlicless  the  Angus 
Ciid^  and  llie  .■(iinpetilion  with  llie  Aberdeen  district 
m;iiniain  a  verv  execllenl  standard  of  sehuoling,  and 
tliiil   ill  llie  ncighhonrhuod    nl'   K.linburgh    ther^  are  a 

'al  ni;iiiy  eiidnwed  seliools  exisling,  and  those  com- 
ing Willi  whal.  one  may  call  adventure  seliouls  have 
I  Ihc  clb'.'l  <.r  inaiiilaining  ;i  very  i^ond  standard. 
>iTi.\<a'  the  sindcnis  :it  Kdiiiburgli  are  a  wealthier 
ss,  a.  belli^r  class  socially  than  those  at  Glas- 
w.  In  t;ijisgow  wc  have  to  .leal  mainly  witli  those 
I.I  <-()nte  IVoni  llie  elcnu'ulary  schools  of  the  west  of 
III  land,  wli.av  tlicr<'  is  a,h3uhit.ely  no  encouragemeut 
rill  speaking  til'  Tor  the  maintenance  of  a  high 
ii.lard. 
l5S(i.     I     M.-illiei'    IVniu    whal 


Min^  of  a  inn. 
iiniinalion  |o 
ent  and  extei 
olleges.  to   lit 


II  sav  thai  yon  eon- 
higiier  st.nudard  of 
I'npil  teachers,  and 
le  course  ol'  iustruc- 


tlu 


necessary 


l!y 


success  of  the  University  of  Glasgow? 

I    anything    which    tc-nds    to    lower    the 

llie,   elenienlJiry  ednea,l.ion    of  the  west  of 

Scotland  must  have   a  very  prejudicial  effect  upon  tho 


BOYAL    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  : MINUTES    OF    EVIDENCE. 


27 


University  of  Glasgow  ? — Yes,  and  upon  the  medical 
profession,  in  so  far  as  it  is  aflected  by  those  sent  out 
from  the  Uuivei'sity  of  Glasgow. 

9588.  Have  you  any  remark  to  make  as  to  the  con- 
fusion of  the  functions  of  the  Depaitment  of  Education 
at  Whitehall,  and  the  Department  of  Science  and  Art 
at  South  Kensington  ? — I  have  made  special  inquiry 
into  that,  in  fact  I  have  made  inquiry  for  a  consider- 
able time  past,  being  specially  interested  in  it,  and  the 
seventh  article  in  my  precis  of  evidence  refers  to  that, 
which  is  in  these  terms  :  "  This  (the  deficiency  in  ele- 
'*  mentary  training)  is  due  among  other  things  to  the 
"  decline  of  the  Whitehall  standard  of  examination, 
"  and  to  the  means  taken  to  prevent  the  two  depart- 
"  ments  at  Whitehall  and  South  Kensington  paying 
"  simultaneously  for  the  same  thing."  As  regards 
that,  we  have  had  several  instances  of  the  difficulty 
arising  in  consequence  of  a  certain  amount  of  inevitable 
collision  between  the  two  departments,  and  it  arises  in 
this  way,  that  if  a  school  goes  on  with  a  slight  staff,  a 
staff  consisting  of  the  head  master  and  one  or  two 
assistants,  such  as  he  may  choose  to  make  use  of,  it  may 
go  on  for  a  considerable  time  efficiently  as  an  elementary 
school ;  but  if  at  any  time  it  is  necessary  to  increase  the 
staff  by  the  apprenticeship  of  pupil  teachers,  then  the 
teacher  must  surrender  either  the  Whitehall  Depart- 
ment or  the  South  Kensington  Depaitment,  and  the 
letter  which  I  hold  in  my  hand  is  an  evidence  of  the 
coiTectness  of  my  statement.  It  refers  to  the  teacher 
of  one  of  the  most  flourishing  schools  in  Glasgow,  and 
I  procured  a  copy  of  his  letter  from  the  secretary,  Mr. 
Thomas  Watson.  "  Saint  Stephen's  I*arochial  School. 
"  Sir,  I  am  instructed  to  inform  you  that  the  above  school 
"  having  increased  to  such  an  extent  as  to  necessitate 
"  Mr.  Macaulay's  taking  part  in  the  instruction  of  the 
*'  pupil  teachers,  the  managers  are  thereby  precluded 
"  from  participation  in  the  grants  from  the  Science 
"  and  Art  Department,  and  therefore  no  application 
*'  has  been  made  for  form  No.  168  (constituting  com- 
"  mittee)."  This  letter  is  addressed  to  the  Secretary 
of  the  Science  and  Art  Department  at  South  Kensing- 
ton. I  may  sfctte  that  this  collision  is  inevitable  and 
that  the  object  of  it  is  to  prevent  the  two  depai'tments 
of  the  Government  paying  for  the  same  thing  simul- 
taneously ;  but  an  approach  towards  the  removal  of 
this  obstacle  is  evidenced  by  a  letter  which  the  rector 
of  the  Established  Normal  School  showed  me  the 
other  day  from  Sir  Francis  Sandford,  stating  that  a 
high-class  certificate  from  South  Kensington  would 
be  counted  towards  an  improvement  of  the  certificate 
from  Whitehall.  Of  course  my  statements  refer  only 
to  Scotland,  the  operations  of  the  departments  in 
England  being  under  somewhat  different  regulations. 

9589.  Your  conception  is  that  everything  relating 
to  the  noimal  training  colleges  and  to  the  elementary 
schools  should  be  under  one  department,  whether  it  he 
scientific  or  elementary  ? — Yes,  under  one  department. 

9590.  And  that  there  should  not  be  a  confusion  of 
administration  by  the  interference  of  another  depart- 
ment in  elementary  schools  or  in  training  colleges  ? — 
Precisely. 

9591.  Have  those  defects  to  which  you  have  al- 
luded had  any  prejudicial  consequences  upon  the  pro- 
fession of  civil  engineering  ? — I  beheve  that  they,  in 
conjunction  with  what  I  have  to  state  presently,  have 
had  a  good  deal  to  do  with  the  iinfitness  of  the  men 
from  my  point  of  view,  when  they  enter  upon  the 
study  of  civil  engineering  ;  that  is  to  say,  that  there 
has  been  no  encouragement  in  the  elementary  schools, 
that  there  have  not  been  competent  teachers,  even 
supposing  that  there  had  been  encouragement,  and 
that  consequently  men  come  to  the  Universities  to 
learn  what  they  ought  to  have  learnt  elsewhere ;  and 
as  to  the  teachers  we  never  reach  to  the  higher  grades 
of  our  subject,  simply  because  we  should  be  talking 
over  their  heads  if  we  attempted  it. 

9592.  But  I  understand  that  before  1856-7  the  con- 
dition of  things  was  much  more  hopeful  ? — At  that 
time  there  was  no  certificate  of  engineering  science, 
and  the  medical  profession  had  not  been  subject  to  the 
regulation  requiring  attendance  upon  natural  history 


as  an  essential  part  of  their  course,  nor  to  a  prelimmary  J.  Young, 
general  examination,  so  that  the  data  for  comparison  -^*'9-,  M^B. 
are  to  that  extent  defective.  ' 

9593.  To  what  class  are  the  popular  lectures  in  the     ^^  ^^b.  1872. 
Andersonian  and  Mechanics'  Institution  addressed  ? — 

There  is  no  special  definition  of  the  class  as  regards  the 
Andersonian  University,  hut  the  Mechanics'  Institu- 
tion, as  its  title  implies,  was  primarily  intended  for 
workmen.  In  both  cases  the  present  auditors  are  not 
workmen,  but  men  in  the  position  of  clerks,  foremen, 
and  the  upper  classes  altogether  of  the  working  com- 
munity, men  in  the  receipt  of  incomes  from  probably 
100/.  up  to  150/.  or  200/.  Divinity  students  attend 
those  com'ses,  because  in  the  first  place  the  number 
of  lectures  is  smaller  than  in  the  University,  in  the 
second  place  the  payment  is  less,  and  in  the  third 
place  there  is  not  the  same  amount  of  work  required 
from  them,  so  that  those  professional  students  receive 
an  inferior  amount  of  instruction  to  what,  I  think, 
should  be  required  of  them  if  they  enter  upon  the 
subject  at  all.  As  regards  the  South  Kensington 
payments,  in  Scotland  these  are  confined  entirely  to 
the  class  of  children  whose  parents'  incomes  do  not 
exceed  100/.  ;  shopkeepers  are  excluded.  The  heading 
of  the  paper  is  "  Examination  for  the  poor,"  and  in 
one  school  in  Glasgow  all  the  scholars  scored  out 
the  words  "  for  the  poor,"  because  in  Scotland 
"  poor  "  means  a  pauper  upon  the  parochial  list. 
Other  classes  may  obtain  certificates,  but,  as  an  ex- 
ample of  how  very  small  the  encouragement  is  that  a 
certificate  holds  out,  last  year  642  schools  came  under 
the  Science  and  Art  Department  in  England,  251 
came  under  the  Department  in  Ireland,  and  50  in 
Scotland.  Of  course  individual  students  are  at  liberty 
to  go  up  for  this  examination  without  professing  them- 
selves members  of  any  school,  but  the  number  of 
schools  is  the  important  point. 

9594.  You  consider  that  regulation  to  have  a  pre- 
judicial effect  in  Scotland,  by  limiting  to  a  vciy  great 
extent  indeed  the  number  of  students  ? — Yes,  the 
encouragement  held  out  is  not  sufficient ;  and  as  a 
practical  illustration  of  what  I  have  said,  I  attempted 
three  years  ago,  while  the  college  was  in  its  old  place 
in  High  Street,  to  form  classes  of  the  teachers  and 
pupils  for  anatomical  and  physiological  demonstrations. 
I  offered  to  give  six  demonstrations  upon  Saturdays, 
charging  2s.  6d.  for  each  pupil  and  the  teacher  that 
came  with  him,  if  they  would  follow  Mr.  Huxley's 
little  "  Handbook  of  Physiology."  I  would  have  gone 
through  lessons  with  them,  demonstrating  them  each 
fortnight,  the  payment  to  go  to  the  fimds  of  the 
museum.  Two  schools  professed  their  willingness  to 
come,  but  those  were  schools  which  had  no  immediate 
connexion  with  the  department,  and  a  large  number 
of  teachers  whom  I  had  personally  solicited  to  avail 
themselves  of  this  opportunity  declined,  on  the  ground 
that  they  could  make  nothing  of  it,  that  they  were 
already  overbui-dened  with  work,  and  could  make  no 
increase  to  their  emoluments,  and  therefoi'C  it  was  not 
worth  their  while.  Some  of  them  declined  on  the 
ground  which  I  have  already  referred  to,  namely,  that 
they  had  already  pupil  teachers  apprenticed  to  them- 
selves, and  were  therefore  debarred  from  going  to 
South  Kensington,  being  ah'cady  under  Whitehall. 

9595.  The  teachers  have  been  also  taught  to  work 
for  what  will  pay  ? — Yes.  And  1  may  mention  another 
case  which  is  within  my  own  knowledge,  of  a  teacher, 
not  eminently  successful  certainly  in  any  department 
that  he  has  attempted,  who  organized  a  s6hool  in  a  poor 
district.  He  offei-ed  to  give  30  lectures  on  physiolo.gy 
to  those  who  might  choose  to  come,  they  paying 
2s.  6d.  for  the  course,  Id.  a  lecture.  He  had  about 
20  or  25  pupils,  and  a  friend  of  mine  said  to  him, 
"  What  motive  have  you  for  this,  your  room  rent 
will  very  nearly  absorb  your  fees."  He  said,  "■  No 
matter  for  that,  I  shall  clear  something  out  of  this." 
He  counted  on  cramming  a  certain  number,  and  lieing 
paid  "  for  the  I'esult  "  by  the  Science  and  Art  Depart- 
ment. So  that  in  reality  this  was  a  barefaced  piece  of 
cramming,  simply  for  the  sake  of  getting  money.  It 
was  not  getting  money  for  what  he  had  taught,  but 

D  2 


28 


ROYAL  COMMISSION   ON   SCIENTIFIC   INSTRUCTION,   ETC.  :— MINUTES   OF    EVIDENCE. 


J.  Yoxmg,       teaching   for    tlie     sake    of  making    money.       The 
Bsq.,M.I>.      interjectional   remark    which    I    have     put    m    my 

precis     as     regards    the    profession    of    engineering 

23  Eeb.  1672.  ^^^  reference  specially  to  a  paper  which  I  sub- 
mittecl  to  the  Institute  of  Engineers  in  Glasgow, 
and  of  which  I  have  brought  a  copy,  urging  upon 
them  the  propriety  of  their  procuring  a  charter,  or 
whatever  might  be  necessary  to  give  them  some  title, 
whatever  it  might  be,  ami  a  fixed  position  in  the 
profession.  At  the  present  time  I,  in  respect  of 
having  been  upon  the  Geological  Survey,  and  having 
taken  an  interest  in  mining  matters,  am  at  Ubcrty,  if  i 
choose,  to  put  C.E.  after  my  name ;  and  a  large 
number  of  men  who  figure  as  civil  engineers  are  not  a 
whit  more  competent  than  myself  to  discharge  tlie 
duties  of  such  a  profession.  1  advocated  that  course 
very  strenuously  before  them,  but  the  objection  was 
taken  that  tltis  was  something  like  the  formation  of  an 
old  guihl,  which  might  be  a  very  good  thing  undei-  the 
circunistauces.  At  present,  in  consequence  of  the 
profession  of  civil  engineers  having  taken  no  active 
interest  in  maintaining  the  standard  of  education 
within  the  profession,  and  in  consequence  of  there 
being  no  encouragement  in  the  elementary  schools  for 
the  careful  preliminary  stiidy  of  science,  I  consider 
that  the  profession  of  engineers  is  in  a  worse  position 
scientifically  than  the  profession  of  medicine. 

y.3i)6.  Taking  into  account  the  declension  which 
has  occurred  in  the  extent  and  the  efilcieocy  of  the 
im^tmetion  in  the  training  colleges,  is  there  a  suf- 
ficient number  of  teachers  qualified  to  give,  in  the 
elementary  schools,  that  extent  of  scientific  instruction 
which  is  desirable,  or  able  to  take  charge  of  science 
classes  through  the  country  ? — There  is  not  ;  and 
notably  in  my  own  district,  in  the  western  part  of 
Scotland,  the  teachers  are  very  unfit,  as  a  body,  to 
undertake  special  classes  in  science. 

9597.  From  what  sources  are  teachers  at  present 
supplied  ?— The  training  schools  fundsh  tlio  certi- 
ficated teachers,  and  the  Universities  by  their  degrees 
furni^^li  a  number  of  men  -who,  from  the  very  fact  of 
their  possessing  a  degree,  are  accepted  by  the  South 
Kensington  DepartmenL  as  quahfied  teachers  of  science; 
but  in  Glasgow  certainly  tliere  lias  been  only  one 
degree  which  gave  a  science  qnaliiication,  namely,  that 
of  il.D.  Lately  an  attempt  lias  been  made  to  establish  a 
degree  of  science  under  the  title  ol'liaehelor  of  Science. 
As  regards  that  degree  I  may  state  my  own  iiidividu.al 
o[iiTiiiin.  Tiic  details  of  it  arc  publishe<l  in  that  report 
whicli  I  have  placed  lu  your  hands  at  page  2o.  The 
degi-iM;  lias  b(;en  established  in  thi'ce  departments,  in 
hiw,  in  natural  science,  and  in  engineering  science.  In 
natural  science  there  are  two  courses,  one  in  biological 
science  and  the  other  in  geological  science,  and  as 
regards  those  two  with  which  I  am  specially  connected, 
my  regret  is  that  although  my  name  appears  as  one  of 
tlie  committee,  still  the  requirements  in  the  direction  of 
arts  ai'c  far  too  great.  Thus  iu  biological  science  there 
are  five  subjects  stated,  namely,  chemistry,  anatomy, 
physiology,  zoology,  and  botany,  the  candidate  having 
it  in  Ills  jiowcr  to  select  any  lour  of  them,  and  four 
clas.-i;s  in  the  arts  cuiriculuii!.  In  geological  seieiicc 
be  may  select  geology,  ciienilstry,  zoology,  and  the 
higher  natural  jdiilosophy,  with  I'uur  classes  in  the, 
arts  curric^ulum,  and  the  ojnion  of  geodesy  atllie  Jiands 
of  tin;  I'l-ofessor  of  Astronomy.  The  requirement  <d' 
four  classes  in  the  arts  eurricidum  seems  to  me  and  to 
others  to  be  soniowbiit  cixcessive,  Jaking  into  <^ou- 
KJilcration  (he  Ou-I,  wliieli  the  Univi/rsidcs  nnist  new 
not  lose  sigiit  of,  namely,  thai,  nn^n  enter  u|ion  Ihe 
j)toressIr)ii  of  scii'.nce  in  a  veiy  liiMereut  spirit  to  what 
tliey  did  many  years  ago.  Wc  irnist  icmendier  that 
many  outer  upon  it  |>uiely  as  a  ti-ade,  if  one  uiighL  use 
tliat  worri  without  dls|iarag(;ment.  I  have  no  otlnn- 
phrase  to  convey  the  idea.  Il,  is  all  very  well  I'ur  the 
Univei'sities  to  say,  Yes,  but.  w<!  must  secure  a  higher 
Hl,a-ndard  oC  education  from  tbost;  men.  II'  the  Uiii- 
veisil.ics  sl.Mud  upon  that-  gr-ourid  they  will  sonii  be  h^l'l, 
high  and  dry,  and  the  whoh^  selenLilie  education  of  the 
country  will  drift  past  I  hem.  Other  sourtx^s  of 
instruction  will  iirise,  and  thu  Universities  will  ceaso 


to  take  part  in  the  general  scientific  instruction  of  the 
people. 

9598.  Would  you  he  disposed  to  increase  the 
facihties  in  the  Scottish  Universities  for  training 
science  teachers  by  means  of  practical  classes  ? — My 
wish  has  been  for  some  years  past  that  we  should 
have  it  in  our  power  to  institute  classes  for  the 
instruction  of  the  teachers.  I  thought  at  first  that 
it  might  be  done  in  the  way  I  attemjjted  myself,  but 
that  is  not  a  sutliciently  systematic  procedure.  And  I 
am  hopeful  of  seeing  established  in  the  Scottish  Uni- 
versities an  organization  similar  to  that  which  was 
made  use  of  at  South  Kensington  last  year,  namely, 
that  we  should  receive  a  certain  number  of  the  teachers 
as  i)upils  for  a  certain  period  of  the  year,  that  wc 
should  give  them  detailed  demonstrative  instruction, 
and  that  upon  the  teachers  of  the  Universities  should 
be  thrown  the  responsibility  of  the  certification  of  those 
candidates.  It  was  perhaps  impossible  in  the  old 
building,  but  it  is  quite  possible  in  the  new  building. 
There  is  abundant  space  in  connexion  with  the 
Hunterian  Museum  and  the  class  of  natural  history  for 
the  instruction  in  that  way  of  about  .30  men.  The 
only  want  is  assistance.  It  is  perfectly  impossible  for 
me  to  undertake  such  a  thing  without  having  some 
kind  of  assistance,  whether  directly  in  connexion  with 
the  University,  or,  as  seems  to  me  more  desirable,  _ 
directly  in  connexion  with  the  Science  and  Art 
Department.  In  other  words,  that  the  University 
should  give  the  space  for  this  instruction,  and  that 
the  Government  should  give  the  means  for  carrying 
out  a  systematic  course,  leaving  upon  the  teachers  a 
very  large  amount  of  responsibility  as  regards  the 
result. 

9599.  Your  intention  would  be  not  to  give  simply 
theoretic  instruction  by  means  of  lectures,  or  in  classes 
or  from  books,  but  likewise  to  give  practical  instruc- 
tion to  the  students  in  manipulation  _  by  means  of 
specimens  or  otherwise  ? — Precisely;  we  have  far  too 
much  of  lecturing  at  present,  and  far  too  little  of  de- 
monstrative examinations. 

9600.  In  the  course  on  biology  arc  experimental 
and  comparative  physiology  sufiiciently  attended  to  ? 
—I  speak,  upon  this  subject  from  my  own  expei'iencc 
as  a  teacher  of  zoology,  and  I  find  that  at  the  present 
time  there  is  not  a  sufficient  amount  of  experimental 
physiology  taught.  In  the  University  of  Glasgow 
there  is  no  assistant  provided  to  the  Professor  of  Phy- 
siology or  Institutes  of  Medicine  by  the  Uiuversities' 
Act ;  and  although  there  is  now  a  laboratory  fitted  up 
for  experimental  physiology  in  the  building,  still  we 
have  not  the  power  to  get  it  put  into  such  effective 
use  as  might  be  desired.  The  emoluments  of  the  Chair 
of  I'hysiology  arc  too  small  to  induce  an3'one  who  is 
not  drawing  an  income  from  other  sources  to 
undertake  those  duties,  and  therefore  the  teaching 
of  zoology  suffers,  because  as  my  students  are  supposed 
to  have,  and  so  far  as  I  can  they  arc  compelled  to 
have,  bad  a  previous  course  of  physiology,  they 
come  to  me  unable  to  follow  the  teaching  if  I  go 
beyond  the  simplest  facts.  From  that  point  of  view 
I  think  that  both  in  the  way  of  experimental  and 
comparative  physiology,  and  iu  the  way  of  demon- 
strat.ions  inorganic  chemistry,  there  is  a  \ery  great 
want  in  the  University  tenehing  in  Glasgow  at  any 
rate.  That  cpiestiou  I  may  reunirk,  as  regards  pro- 
fcssion:d  anil  non-prolessituml  teachers,  is  one  that  has 
engaged  a,  good  deal  of  attention  amongst  the  Scottish 
Univei'sities.  All  teachers  appointed  by  the  Govern- 
ment since  the  dale  of  my  own  Chair,  hi  1807,  have 
recei\ed  on  the  average  the  same  emoluments  ; 
and  US  a  consequeuce,  in  such  a  Chair  as  the  Institutes, 
a  man  is  obliged  to  enter  upon  professional  work  to 
make  his  income  sufiiciently  good,  and  that  is  a  thing 
which  very  ninny  of  the  Scoitish  professors  feel  to  bo 
a  misrortune,  both  as  regards  weience  and  the  special 
training  of  the  medical  students. 

9601.  In  almost  all  the  scientific  subjects  I  under- 
stand lha,t  there  is  a  lack  of  assistance  to' the  lecturers? 
—Yes,  In  my  own  department  in  zoology  and  geology 
I  aufi[er  very  much  from  the  want  of  some  one  who 
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would  undertake  especially  the  histological  course, 
requiring  a  great  deal  of  time  to  be  expended  upon 
the  preparation  of  the  specimens,  and  upon  the  in- 
struction of  the  students  in  the  method  of  preparing 
those  specimens.  In  geology  I  am  practically  at  a 
standstill,  as  regards  the  special  training  of  engineering 
students,  from  want  of  some  one  who  could  undertake 
a  sufficiently  good  course  of  instruction  in  mining. 
For  three  years  at  ray  own  expense  I  procured  the 
assistance  of  a  medical  student  who  had  come  to  the 
profession  from  the  pit,  who  gave  a  course  each  year 
of  10  or  12  lectures  upon  practical  mining.  I  paid 
him,  and  I  supplied  him  with  the  necessary  plant  and 
all  the  expenses  required  for  taking  the  party  out  to 
the  field  for  practical  instruction.  At  that  time  I  made 
an  earnest  appeal  to  the  people  of  Glasgow  to  assist 
me  towards  the  erection  at  least  of  the  first  elements 
of  a  mining  school,  and  I  applied  in  vain.  I  have  not 
been  able  to  make  any  further  progress  towards 
realizing  this,  and  obviously  it  was  wrong  of  me  to  go 
in  for  this  expense  annually  out  of  my  own  pocket,  as 
my  own  allowance  was  sufficiently  small,  I  have 
brought  with  me  a  copy  of  that  application  that  the 
Commission  may  see  it  (delivering  in  the  same).  It 
was  gone  into  very  carefully  by  means  of  the  public 
press.  To  this  day,  however,  there  is  no  effort  made 
towards  reahzing  my  wish,  and  the  technical  schools 
which  have  been  recently  contemplated  in  Grlasgow  do 
not  at  present  embrace  it  within  their  sphere. 

9602.  Your  impression  is,  therefore,  that  improve- 
ments such  as  you  contemplated  are  not  at  present 
to  be  expected  to  originate  in  local  intelligence  or 
liberality  ? — Exceptional  liberaKty  may  be  met  "with  ; 
but  where  you  have  to  deal  with  a  very  large  number 
of  proprietors,  as  I  have  in  Lanarkshire,  men  of 
various  social  positions,  I  find  that  there  is  not  a 
sufficient  appreciation  of  the  practical  benefits  of 
scientific  teaching.  In  fact,  remarks  which  were  made 
to  me  by  men  of  very  good  position  as  regai'ds  wealth 
showed  that  they  were  utterly  unfit  to  appreciate  the 
direct  benefit  to  themselves  of  such  courses  as  I  pro- 
posed ;  and  I  attribute  this  defective  comprehension 
simply  to  the  fact  that  our  elementary  and  even  our 
secondary  schools  do  not  distribute  through  the  people 
a  sufficieut  amount  of  scientific  insLruction. 

9603.  Takiug  the  managers  of  the  large  collieries 
and  ironworks  of  Lanarkshire,  what  proporr.ion  of 
them  have  had  elementary  scientific  training,  either  in 
an  elementary  or  in  any  secondary  school,  and  what 
proportion  of  them  have  fitted  themselves,  by  indepen- 
dent self-sustained  studies,  to  pass  an  elementary  ex- 
amination in  science? — A  very  small  number  indeed. 
I  should  not  like  to  say  that  there  were  none,  but  a 
very  small  number  indeed  are  properly  qualified  to 
undertake  the  duties  that  are  at  present  committed  to 
them.  They  have  a  routine  practice,  and  I  quite 
admit  that  the  pit  or  the  workshop  is  the  best  place 
for  learning  a  certain  amount  of  their  duty  ;  but  beyond 
the  rule  of  thumb  that  they  have  there  learnt  they  are 
perfectly  incompetent  to  deal  with  anything  that  may 
arise.  In  any  emergency  they  are  helpless  ;  they  are 
obliged  to  consult  a  civil  engineer  or  a  mining 
engineer  ;  and  as  I  have  already  said,  the  majority  of 
the  civil  and  the  mining  engineers  are  not  in  a  position 
to  give  them  certain  assistance. 

9604.  If,  therefore,  the  Government  were  in  any 
mines'  regulation  bill  to  require  an  elementary  exami- 
nation of  the  managers  of  collieries  in  scientific 
matters,  such  examination  at  present  must  be  of  the 
very  humblest  character  ? — Of  the  very  humblest. 

9605.  Otherwise  the  great  majority  of  the  present 
managers  of  collieries  would  have  to  be  dismissed  ? — 
The  present  managers  of  collieries  are  perfectly  com- 
petent for  the  mjijor  part  of  the  duties  tliat  are 
imposed  upon  them;  but  the  value  of  the  j)it  and 
the  safety  of  lives  of  hundreds  may  depend  upon  an 
unforeseeit  chance,  and  with  that  they  are  incom- 
petent to  deal.  And  even  in  the  preliminary  step  of  the 
investigation  of  a  mineral  field,  there  are  recent  cases 
within  my  own  knowledge  where  a  man  accredited  as 
a  competent   adviser,   and  much   resorted   to   as  an 


adviser,  has  betrayed  the  most  lamentable  ignorance 
upon  what  any  of  the  pupils  from  Jermyn  Street 
would  have  been  able  to  have  set  him  right,  the  con- 
sequence being  needless  expenditure  and  ludicrous 
mistakes  to  anyone  who  knew  anything  a))out  geology. 

9606.  (Sir  J.  Lubbock.)  What  are  the  vacations  in 
the  University  of  Glasgow  ? — Xhey  vary  according 
to  the  departments.  In  the  arts,  law,  and  divinity, 
the  session  is  confined  to  the  winter  months,  that  is 
to  say,  there  are  six  months  of  lecturing  and  six 
months  of  vacation.  In  the  medical  department  the 
greater  number  of  the  classes  are  during  the  winter 
months,  with  a  six  months  interval ;  but  anatomy, 
botany,  chemistry,  and  zoology  are  carried  on  during  the 
three  summer  months.  The  clinical  instruction  in  the 
hospital  continues  during  the  summer  also.  Medical 
jui'isprudence  is  at  present  a  winter  course,  but  we 
hope  thut  it  will  be  before  long  placed  in  the  list  of 
summer  subjects,  so  as  to  leave  the  winter  more  free 
for  the  students. 

9607.  In  fact,  a  student  at  the  University  of  Glas- 
gow need  not  attend  at  aU  during  the  summer  months 
unless  he  is  disposed  to  do  so  ? — In  the  medical  curri- 
culum there  are  two  summers  during  which  he  must 
give  attendance.  Two  out  of  four  summers  that  are 
required  for  the  degree  must  be  spent  in  Glasgow. 
In  the  arts  curriculum  there  is  no  attendance  in 
summer. 

9608.  Does  that  arrangement  practically  admit  to 
the  advantages  of  the  University  a  certain  number  of 
students  of  a  lower  class  than  those  who  generally 
attend  the  English  Universities  ? — Yes,  it  does  in  this 
way,  that  a  large  number  of  the  young  men  who  hold 
subordinate  positions  in  schools  are  enabled  to  come  up 
for  the  winter  months,  and  return  to  their  school 
duties  during  the  summer  and  autumn.  In  engineer- 
ing it  is  in  many  respects  a  vei-y  useful  arrangement, 
because  it  admits  of  a  student  attending  lectures 
during  the  winter,  and  returning  to  the  workshop 
during  the  summer. 

9609.  Do  artizans  in  Scotland  practically  make  any 
use  of  the  University  of  Glasgow  V — None  whatever. 
I  have  referred  to  my  assistant  in  the  matter  of  mining. 
He  attended  the  medical  classes  during  his  first  two 
winters,  and  during  the  intervening  summer  he  re- 
turned to  the  pit  and  wrought  in  the  pit,  thereby 
procuring  sufficient  money  to  carry  him  on  for  the  rest 
of  his  course,  and  he  is  now  a  very  distinguished  mem- 
ber of  the  ])rofession  ;  but  those  are  exceptional  cases 
altogether.  One  may  say  that  they  almost  prove  tlie 
rule  that  artizans  do  not  avail  themselves  of  the 
Univcrsitv. 

9610.  (Dr.  Sharpei/.)  Has  it  been  in  contempla- 
tion to  divide  the  duty  at  present  assigned  to  the  Chair 
of  Natural  History  into  two  divisions,  and  place  them 
under  two  professors  as  in  Edinburgh  ? — At  my  in- 
stance the  question  has  been  raised  and  discussed  for 
a  good  many  months  past,  and  I  have  got  a  certain 
amount  of  encouragement,  but  no  one  has  yet  taken, 
any  practical  step  towards  helping  ine,  with  one  ex- 
ception, a  gentleman  who  has  promised  to  give  a 
certain  sum  of  money  if  the  coalmastcrs  and  iron- 
masters fail  to  establish  a  Chair  of  Geology.  If  they 
succeed  in  doing  so  he  promises  to  give  the  same  sum 
of  money  to  increase  the  emoluments  of  the  Chair  of 
Zoology.  But  at  the  present  time  the  movement  as 
regards  the  division  of  the  Chairs  is  in  abeyance  for 
the  reason  I  ha^-e  already  stated,  that  the  community, 
even  those  wlio  derive  their  incomes  specially  from 
mining  pursuits,  do  not  realize  the  importance  of  the 
question.  And  they  cannot  appreciate  the  real  detri- 
ment inflicted  by  the  continuance  of  the  present  state  of 
things  upon  the  University  teaching.  In  tlie  first  place 
possibly  I  have  no  right  to  make  this  remark  seeing 
that  I  voluntarily  undertook  the  duties  of  the  Chair  ; 
hut  I  now  realize  the  fact  that  it  is  absolutely 
a  sacrifice  of  the  teacher,  it  destroys  altogether 
his  chance  of  ever  doing  original  work,  he  has 
no  time  for  it,  and  if  he  had,  he  has  no  assistant,  and 
the  object  of  a  University  is  to  encourage,  as  I  take 
it,  original  work,  both  for  the  advancement  of  scienco 
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J".  Young,       and  actually  for  the  benefit  of  students  ;   for  I  know 
JSsq.,  M.D.      from  my  own  experience  that    when,  by  a  sacrifice 

of  other  duties,  1  have  confined  my   attention  to  a 

23  Feb.  1872.  particular  point,  ray  students  were  always  better  in- 
strueted  during  the  time  that  I  was  specially  engaged 
in  that  way,  even  although  it  was  a  pure  technicaUty. 
But,  with  tlic  increase  of  the  duties  in  connexion  with 
the  medical  classes,  that  is  absolutely  out  of  my  power, 
and  it  is  simply  throwing  away  a  weapon  to  compel  a 
man  to  hacli  backwards  and  forwards  from  one  sub- 
ject to  the  other,  paying  inadequate  attention  to  both 
subjects.  I  speak  very  feelingly  upon  this  matter,  as 
it  is  a  very  painful  prospect  to  a  young  man  that  his 
reputation  may  after  ycius  of  work  bo  only  that  of  a 
more  or  less  successful  "coach." 

961 1 .  It  was  hoped,  was  it  not,  that  funds  might  be 
got  together  in  Glasgow  from  private  contributions 
wliich  might  be  sui)plemcuted  by  a  grant  from  the 
state  for  a  Chair  of  Geology  ? — That  was  the  scheme 
which  I  put  forward,  but  at  present  there  has  been  too 
little  response  to  my  solicitation;  everyone  expressed 
general  approval,  but  no  one  offei-ed  to  put  his  hand 
in  his  pocket,  or  rather,  abundant  offers  were  made  if 
somebody  else  did  it  first ;  and  so  I  have  gone  from 
pillar  to  post  for  a  good  many  months.  Now  1  am 
hopeless  of  it.  I  liave  the  matter  upon  the  books  of 
the  General  University  Council  for  discussion  in 
April,  and  then  I  mean  to  intimate  the  possibility 
of  my  discontinuing  longer  to  give  the  two 
courses  distinct,  as  at  present,  for  in  Glasgow  the 
financial  argument  will  be  perhaps  more  readily 
appreciated  than  any  other.  I  am  teaching  at 
present  at  the  rate  of  13.9.  a  lesson,  which  is  essen- 
tially an  unwise  financial  arrangement.  It  has 
seemed  to  me  that  probably  there  might  be  more  hope 
of  success  in  tliis  direction  if  the  Government  were  to 
hold  out  the  promise  of  doing  the  same  thing  for 
Glasgow  as  has  been  done  for  Edinburgh.  And  upon 
that  point  I  may  remark  that  by  that  assistance  to 
Edinburgh,  as  it  seems  to  mc,  the  Government  has 
committed  itself  to  a  principle  of  some  importance 
to  such  as  myself.  When  my  Chair  was  founded  it 
was  obviously,  although  it  was  not  stated,  for  the 
advancement  of  science.  The  late  Sir  James 
Simpson  prepared  carefully  tabulated  statements, 
showing  that  every  other  Government  department 
had  improved  as  regards  finances  except  the  ]>ro- 
fessors  in  the  Universities  during  the  last  half 
a  century.  The  endowment  of  the  Edinijurgh 
University  Chair  of  Geology  is,  if  my  recollection 
is  coiTect,  about  600/.,  tliat  is  to  say,  the  Government 
have  given  200/.  in  support  of  another  endowment  of 
400/.,  and  have  thereby  conceded  the  propriety,  as  it 
seems  to  me,  of  the  endowment  being  lai'ger.  They 
have,  therefore,  elevated  one  Chair  in  Scotland  tc  a 
very  great  and  disproportionate  position  as  regards 
endowment  above  other  Chairs  of  exactly  the  same 
nature.  Had  the  emoluments  of  my  Chair  been  bettei', 
a  very  much  better  man  than  (uyself,  Prut'essur  Wyville 
Tliomson,  would  have  obtained  the  appointment. 

9612.  {  Cli-furmau.)  Is  tliere  any  other  observation 
wliicli  you  would  llkir  to  make  to  the  Commission  'i — 
1  do  not  know  if  it  is  coinptrtent  for  me  to  speak  of 
tlie  Leciiuieal  movement  in   Glasgow;    but  as  I  w;is 
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requested  by  some  of  the  promoters  of  that  scheme,  I 
myself  being  amongst  the  number,  to  represent  one 
point  regarding  it,  perhaps  I  may  be  allowed  to  do 
so.  I  stated  that  my  wish  was  to  give  facilities  for 
the  instruction  of  schoolmasters  within  the  University 
walls,  that  is  to  say,  the  University  not  directly  be- 
nefiting from  such  instruction,  no  matriculation  fee 
being  required.  The  scheme  of  the  technical  schools 
was  at  first  suggested  as  an  appropriate  addition  to 
the  University,  but  to  that  I  took  very  strong 
exception,  and  the  proposal  has  been  departed  from, 
as  the  technical  school  is,  in  one  sense,  an  enormous 
addition  to  the  work  of  the  University  ;  but  as  regards 
the  training  of  workmen  and  managers  in  certain 
departments,  the  number  of  them  to  be  increased  aa 
the  funds  increase,  the  advocates  of  that  scheme  are 
at  one  with  me  in  the  belief  that  no  success  will  be 
satisfactory,  unless,  in  addition  to  the  compulsoiy 
education  which  is  proposed  by  the  Lord  Advocate's 
measure,  some  clause  be  introduced  so  as  to  make 
sure  that  in  every  parish  in  Scotland  there  shall 
be  an  effort,  if  no  more,  towards  giving  scientific 
instruction  iu  the  elementary  schools  ;  and  I  am  at 
present  prolonging  my  stay  in  to\vn  for  the  purpose 
of  seeing  one  or  two  members  of  parliament  to 
endeavour  to  get  this  introduced  if  possible,  so  as  to 
save  Scotland  from  the  Ijattle  which  I  believe  was 
fought  in  the  London  School  Board,  and  which  may 
be  fought  in  one  or  two  towns  in  Scotland,  but  in  the 
rural  districts  or  small  towns  will  never  be  dreamed 
of. 

9613.  Has  it  ever  occurred  to  you  that  in  any 
particular  branch  of  engineering  or  mining  which 
derived  direct  benefit  from  the  introduction  of 
scientific  instruction,  the  chief  managers  might  not.  in 
conjunction  with  the  requirements  of  the  Government 
as  to  certificates  for  managers,  likewise  be  required  to 
contribute  something  towards  the  funds  necessary  for 
the  education  of  those  managers  ? — I  did  consider  a 
somewhat  similar  question,  but  the  conclusion  that  I 
came  to  was  that  it  would  be  far  better  if  any  oppor- 
tunity for  instruction  existed  anywhere,  I  do  not  say 
in  the  University,  but  anywhere,  that  the  Govern- 
ment should  insist  upon  a  certificate,  and  leave  them 
to  find  out  the  place  where  they  could  get  instruction — 
that  it  would  bring  the  University  into  a  dangerous 
collision  with  the  men,  who  ai"e  already  very  timoroua 
upon  the  subject  of  monopolies,  and  might  in  the  long 
run  injure  tlie  position  of  the  Universities  by  attempt- 
ing to  force  them  upon  a  class  Avho  were  not  willing 
to  receive  their  aid.  It  is  simply  a  question  of  class 
prejudice,  which  I  think  would  lje  better  avoided. 

9614.  {Dr.  Sharpet/.)  Youwould  propose  to  require 
a  certificate  of  scientific  knowledge  on  the  part  of 
poi-son.s  who  would  undertake  tlie  superintendence  of 
collieries  or  mining  establishments? — I  should  be  glad 
to  see  such  a  re([uirement  introduced  into  tlic  Mines' 
Reguhition  liill,  because  as  a  teacher  said  to  me 
regarding  Latin  and  Greek  in  the  teacher's  examina- 
tion, "Tlie  Government  has  only  to  require  it,  and  the 
supply  will  be  torthconiing  innnediately."  Such  a 
compulsory  cbuise  in  the  Mines' Regulation  Bill  would 
1  believe  promote  very  eHeetiveiy  llic  division  of  my 
Ciiair.      \_Sir  ArPKNDlx  V.] 

witlnli'cw. 


Adjourned  to  Wednesday  next  at  12  o'clock. 


BOTAL  COMMISSION    ON   SCIENTIFIC    INSTRUCTION,   ETC.  : — MINUTES   OF   EVIDENCE. 


31 


6,  Old  Palace  Yard,  Westminster,  Friday,  1st  March  1872. 

Present  : 
His  Grace  the  DUKE  OF  DEVONSHIRE,  K.G.,  in  the  Ohaie. 

William  Shakpet,  Esq.,  M.D.,  Sec.  R.S. 

Geokge  Gabkiel  Stokes,  Esq.,  M.A.,  LL^D.,  Sec.  R.S. 

Henry  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


Rev.  John  Tulloch,  D.D.,  examined. 


9615.  {Chairman.)  I  believe  you  ai'e  Principal  of 
St.  Mai-y's  College  in  the  University  of  St.  Andrews  ? 
—I  am,  and  vSenior  Principal  in  the  University. 

9616.  Will  you  have  the  goodness  to  describe  to 
the  Commission  how  the  scientific  department  of  the 
University  is  constituted  ? — It  is  constituted  in  this 
way  :  it  consists  of  five  Chairs,  comprising  mathema- 
tics, natural  philosophy,  chemistry,  natural  history, 
anatomy  and  physiology. 

9617.  How  many  classes  are  taught  by  the  pro- 
fessor of  mathematics? — He  teaches  three  classes. 

9618.  Will  you  describe  to  the  Commission  the 
duties  of  the  Professor  of  Mathematics  ? — In  the 
junior  class,  which  is  generally  attended  I  bebeve  by 
first  or  second  year's  students  (I  suppose  chiefly  first 
year's  students),  he  teaches  six  books  of  Euclid, 
algebra  as  far  as  simple  equations,  including  ratio  and 
proportion,  and  the  theory  of  arithmetic.  In  the 
second  class  he  goes  on  with  algebra,  plane  trigono- 
metry, the  appHcafion  of  algebra  to  geometry,  tri- 
gonometry and  conic  sections.  In  the  third,  or  senior 
class,  for  three  days  a  week  he  teaches  analytical 
trigonometry,  analytical  conic  sections,  and  differential 
and  integral  calculus. 

9619.  Has  he  any  assistance  in  this  course  of 
lectures  ? — He  has  no  assistance  at  all. 

9620.  What  age  are  the  students  attending  those 
classes  ? — The  junior  students  are  many  of  them  very 
young,  I  should  say  ranging  from  14,  which  is 
perhaps  the  extreme  junior  age,  to  18  or  19,  and 
occasionally  we  have  a  schoolmaster  coming  up  from 
the  country  considerably  older  even  than  that. 

9621.  In  the  senior  class,  would  you  say  that  very 
few  exceed  18? — I  should  think  the  average  is  not 
above  18. 

9622.  During  how  long  a  period  does  the  session 
extend  ? — Six  months  ;  from  the  commencement  of 
November  to  the  end  of  April,  with  a  fortnight's  or 
10    days'    vacation   at    Christmas ;    it    includes   from 

•   Christmas  Day  to  New  Year's  Day. 

9623.  Will  you  have  the  goodness  to  give  us  similar 
information  with  regard  to  the  professor  of  natural 
philosophy  ? — He  teaches  one  class,  lecturing  seven 
hours  a  week.  His  subjects  are  the  properties  of 
matter  and  of  force,  including  inertia,  gi'avitation, 
molecular  forces,  laws  of  motion,  conservatiou  of 
energy,  &c.,  dynamics  or  mechanics,  including  hydro- 
statics and  pneiimatics,  sound,  heat,  light,  electricity, 
astronomy,  and  meteorology. 

9624.  Are  all  students  who  propose  to  graduate 
required  to  attend  the  lectures  of  both  those  pro- 
fessors ? — Yes,  of  both — and  also  all  students  who  go 
into  the  Church  are  required  to  attend  both. 

9625.  Can  you  give  us  any  general  information  with 
respect  to  the  professorship  of  chemistry  ? — The  pro- 
fessor of  chemistry  teaches  one  class,  lecturing  an 
hour  each  of  the  teaching  days,  that  is  five  days  a 
week,  and  he  has  a  practical  class,  lecturing  three 
additional  hours.  The  subjects  taught  are  chemical 
physics,  including  the  chemical  relations  of  cohesion, 
adhesion,  beat,  light,  and  electricity  ;  chemical  philo- 
sophy, including  the  atomic  theory  ;  the  non-metallic 
and  metallic  elements  and  their  compounds,  and 
organic  chemistry.  This  professorship  is  in  some 
respects  peculiar.  It  was  a  private  foundation  by  Mr. 
Grey,  and  the  first  professor  was  appointed  in  1 840. 

9626.  This  professorship  was  founded  by  private 
endowment,  but  is  it  now  considered  public  ? — Ye^,  it 
is  now  a  regular  Chair  in  the  University,  and  also 


since  the  Universities'  Commission  a  regular  Chair  in 
the  College.  There  is  a  distinction  in  St.  Andrews 
which  exists  in  no  other  Scotch  University  ;  there 
are  two  colleges  and  the  University.  The  Professor 
of  Chemistry  always  attended  the  University  meetings, 
but  there  was  a  doubt  about  his  being  entitled  to 
attend  the  College  meetings  and  vote.  Now  he  takes 
his  place  in  the  college  meetings,  and  in  the  Univer- 
sity meetings,  the  same  as  any  other  professor. 

9627.  Is  attendance  upon  the  lectures  of  the  Pro- 
fessor of  Chemistry  required  for  the  arts  degree  ? — 
Now  again  it  is.  The  University  Commissioners 
put  the  Chair  of  Chemistry  out  of  the  curriculum. 
I  do  not  know  that  I  can  state  all  the  grounds  upon 
which  they  proceeded  in  coming  to  such  a  decision  ; 
but  after  cousidei'able  agitation  in  the  general  council, 
or  general  convocation  of  graduates,  it  was  replaced  in 
the  curriculum  by  the  University  Court  ;  only  we 
granted  this  indulgence  in  placing  it  in  the  curriculum, 
that  students  who  had  entered  under  the  old  system 
were  entitled  to  finish  their  course  without  being  com- 
pelled to  go  to  the  class  of  chemistry.  The  examina- 
tion in  the  degree  of  arts  was  not  to  include  chemistry 
till  students  who  had  entered  under  the  old  system 
had  completed  their  course. 

9628.  Then  a  certain  degree  of  acquaintance  with 
chemistry  is  now  required  for  a  degree  in  arts  ? — Yes, 
it  is  now  required. 

9629.  The  University  also  has  a  professorship  of 
natural  history.  Can  you  give  us  any  information 
respecting  that  Chair  ? — Our  Chair  of  Natural  History 
is  in  a  peculiar  position.  It  was  originally  the  Chair 
of  History,  which  was  interpreted  to  mean  civil 
history.  The  University  Commissioners  gave  it,  as 
we  all  believe,  a  very  extraoi'dinary  name.  They  gave 
it  the  name  of  the  Chair  of  Civil  and  Natural  History. 
That  is  now  the  legal  designation  of  the  Chair. 
The  Chair  does  not  belong  to  the  curriculum, 
and  it  has  not  been  practically  a  useful  Chair  ever 
since  I  recollect,  and  my  recollection  extends  to  the 
period  when  I  was  a  student,  as  well  as  since  I  became 
officially  connected  with  the  University.  Dr.  Ferrie 
was  the  professor  when  I  was  a  student,  and  he 
lectured  occasionally  upon  general  history.  The  class 
was  attended  for  three  or  four  lectures,  and  then  it 
ceased.  Dr.  McDonald,  the  present  professor,  has 
occasionally  managed  to  get  a  class,  but  from  many 
causes  the  class  has  not  been  regular. 

9630.  Then  you  would  say  that  the  University  at 
present  gives  no  instruction  in  any  branch  of  natural 
history  ? — I  cannot  say  that  it  does.  The  Commis- 
sion ivill  perhaps  allow  me  to  explain  that  the  Cliair 
is  not  only  peculiar  as.  to  its  worldng,  but  it  is  peculiar 
as  to  its  patronage.  It  is  in  the  hands  of  the  Marquis 
of  Ailsa,  who  may  appoint  any  person  he  pleases  to 
the  Chair.  The  University  has  no  control  over  the 
appointment;  and  this  is  a  matter  very  well  deserving 
attention.  We  have  three  Chairs,  unhappily,  as  we 
think,  in  this  position,  being  entirely  in  the  hands  of 
private  patrons. 

9631.  Is  this  n  Chair  of  the  University,  or  a  Chair 
belonging  to  one  of  the  two  colleges  ? — It  belongs  to 
the  United  College,  but  all  the  Chairs  of  the  two 
colleges  are  also  Chairs  in  the  University.  It  may  be 
said,  perhaps,  in  further  explanation,  that  any  class  in 
St.  Andrews  not  belonging  to  the  curriculum,  that  is 
to  say,  not  required  for  the  degree,  woul<l  in  any  cir- 
cumstances, at  least  such  as  we  have  hitherto  known, 
have  a  difficulty  iu  procuring  a  good  attendance. 
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9632.  What  classes  has  the  Professor  of  Anatomy 
and  Physiology  ? — He  has  one  class,  a  semi-popular 
class,  upon  physiology  anil  hygiene  and  he  teaches 
without  any  fee.  I  strongly  recommend  my  students, 
who  are  theological  students,  to  attend  his  class,  and 
the  result  is  tliat  in  tho  latter  years  of  their  com-se, 
when  they  are  not  so  hardworked  as  in  the  beginning 
many  of  them  avail  themselves  of  his  instruction,  and 
as  he  teaches  without  any  fee,  and  teaches  in  tho 
afternoon,  the  result  is  that  he  has  had  since  ho  was 
appointed,  a  very  fiiir  class,  averaging  ahout  30.  I  may 
ohserve  that  the  first  part  of  the  course  is  occupied  with 
the  study  of  the  healthy  tissues  and  their  functions;  the 
second  part  with  the  several  systems  of  the  body,  for 
example  the  osseous,  muscular,  vascular,  respiratoiy, 
cutaneous,  nervous,  and  digestive  system?,  &c.  During 
this  course  special  consideration  is  given  to  the  subjects 
which  be.ir  upon  the  hygiene  of  individuals  and  of 
communities,  for  example,  nutrition,  growth,  exercise, 
physical  education,  food,  drink,  air  and  water,  clothing, 
ablutioDS,  ventilation,  drainage,  climate,  occupations, 
&c.  The  class  has  been  highly  useful  to  young  clci'gy- 
men  and  others. 

9633.  {Dr.  Sharper/.)  Is  that  also  a  private  founda- 
tion ? — It  was  originally  a  private  foundation,  and  it 
goes  by  the  name  of  the  Chandos  Professorship  of 
Anatomy,  but  I  forget  about  the  special  circumstances 
of  its  origin. 

9634.  ( Chairmafi.)  Has  this  professorship  a  special 
endowment  attached  to  it  ? — Tcs,  it  has  a  special 
endowment  attached  to  it ;  I  think  the  endowment 
is  about  3.30/.  a  year. 

9635.  Is  this  class  chiefly  attended  by  senior 
students  ?— Yes,  chiefly  by  senior  students. 

9636.  Would  you  wish  to  add  any  further  details 
with  respect  to  the  course  of  lectures  delivered  by  this 
professor  ? — I  may  observe  that  he  devotes  his  lectures 
greatly  to  the  hygienic  aspects  of  Iiis  subject,  and  ho 
impresses  very  forcibly  upon  the  students  the  necessity 
of  attending  to  their  physical  health  and  means  of 
recreation,  and  diet,  and  gives  his  lectures,  in  short,  as 
interesting  and  practical  a  character  as  he  can. 

9637.  Is  there  any  examination  connected  with  hia 
course  of  lectures  ? — No,  examination,  except  what  he 
himself  may  hold  in  his  class  ;  it  do e'^  not  enter  into 
the  curriculum. 

9638.  Is  the  University  provided  with  a  museum  ? 
—It  is. 

9639.  What  is  tlie  general  character  of  the 
museum  ? — The  museum,  I  understand,  is  now  very 
interesting  and  very  good.  It  is  mainly  a  local  col- 
lection, but  it  has  recently  received  a  considerable 
addition.  Dr.  McDonald,  our  Professor  of  Natural 
History,  has  added  to  it  his  collection,  which  is  of 
considerable  value.  After  some  negociation  wc 
accepted  this  collection  about  10  months  ago,  and  it  is 
now  in  pi'ogress  of  being  added  to  the  museum. 

9640.  This  museum  is  a  general  museum,  is  it 
not  ? — Quite  so. 

9641.  Is  there  iioLh  a  geological  collection  and  a 
collection  of  all  the  Departments  of  Natural  IlJsiory  ? — 
All  the  departments  are,  to  some  cxtcni.,  n.'jji'L'Sfitl.cd. 
There  is  a  good  collection  of  the  Dura,  Den  Ib^sil 
fishes — Dura  ])fn  l-eing  in  the  neighlxMulnnHl. 

9642.  It   also  compiiscs,  iloey  it  net,  subjects  edii- 
nectod    witli   antir|uariji,n    rcsearcliuH  ?  —  "i'es  ;    i 
geMl.|(MjH'n    belonging   to    St.   Aiuh'ews    \r.ivr.    bet 
iu'lia     ii.nd    lirouglit    lionu^    o])jc(;ts    u\'   ciniosl.y 
iiilei-i'.st  aiNl  tbey  |m,v(:  lieeii  deposited  in  (lie  mus 

9643.  IJiis  tli<;  (luivei'^iily  any  lahoral.ory,  or 
lection  of  a|.|)ara.l,UM  availahlo  I'or  any  of  the  cuursca 
of  lvc(.uri-s?—'rUv,  I'rnCesscr  of  ClietJiistry,  tlie  Pi'o- 
fo^sor  of  Natural  Philnm^jiliy,  mid  also  the  Pi-ofbssor 
of  Piiysiology  have  tlii;ir  i-es|H'ctivo  !'p|i;i,i'atiis, 
which  I  believe  is  v<!ry  iiiadet|uji,ti;  ;  aurl  kliuih  a,rii 
granted  from  the  Univc^rsily  iimds,  year  by  year,  (bi- 
liio  purpose  of  adding  to  the  a]i|)ii.i'atus  ainl  n^stoi-iii"- 
wiiat  may  have  been  wasto<l.  These  hujus  arc  snmll, 
und  are  believed  by  tho  professors  to  be  very  iuade- 
fjuate  for  tiic  purjioscs  required. 

9644.  IlaB  the  University  any  prizes  dcvuteO  to  the 
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encouragement  of  scientific  education  ? — Yes  ;  Mr. 
Duncan,  our  late  Professor  of  Mathematics,  left  a  sum 
of  money  which  produces  14/.  per  annum,  for  xhe 
study  of  mathematics.  There  are  the  Carstairs'  gold 
medal,  and  two  further  Carstairs'  prizes  of  books, 
value  21.  and  31.  respectively;  and  quite  recently, 
only  about  18  months  ago.  Dr.  Neil  Arnott  presented 
us  with  1,000/..  which  is  likely  to  be  of  great  advan- 
tJige  in  promoting  the  study  of  physical  science. 

9645.  Has  tho  University  no  exhibitions  or  any- 
thing in  the  nature  of  peiinanent  scholarships  ? — Not 
for  science.  We  have  two  or  three  scholarships  for 
classical  study. 

9646.  Are  you  of  opinion  that  the  University  of 
St.  Andrews  possesses  any  opportunities  of  extending 
its  scientific  teaching  ? — Some  of  us  have  been  strongly 
impressed  for  some  years  with  the  possibility  of  turning 
to  account  our  vicinity  to  Dundee,  which  is  likely  to 
he  much  more  intimate  than  in  former  times.  Although 
Dundee  is  only  about  14  miles  of  distance,  there  has 
hitherto  not  been  a  great  deal  of  intercourse  between 
it  and  St.  Andrews,  owing  to  the  Frith  of  Tay  inter- 
vening,  and   the  fact  of  the  two  towns  being  very 
distinct,  with  few  interests  in  common.    But  now  that 
a  bridge  is  to  be  thrown  across  the  Tay,  and  fi-om 
other  causes,  there  is  likely  to  be  more  connexion  be- 
tween   the   two   places.     In  fact  during  the   last  10 
years  this  has  been  growing.     The  Dundee  merchants 
readily  send  their  sons  to  the  College  Hall,  which  is  a 
place  of  residence  for  students    attending    the  Uni- 
versity, which  we,  alone  of  the   Scotch   Universities, 
have    succeeded   in   establishing.     It  was   a   sort  of 
restoration    of    the    old    collegiate    residences    which 
had  tlisappeared  in  the  course  of  time,  and  the  Dun- 
dee  merchants  have  contributed  to  its  prosperity  by 
sending  their  sons  to  it.     Mr.  William  Edward  Baxter, 
now  of  the  Treasury,   sent  two,  if  not  three,  of  his 
sons,  and  they  have  all  expressed  themselves  highly 
satisfied  with  the  result.    The  importance  of  extendino- 
onr  academic  operations  so  as  to  benefit  the  Dundee 
population,    has    received   during    the   last  winter    a 
ilefinite  impulse  from  the  fact  of  the  Durham  Uni- 
versity having  extended  its   operations  to  Newcastle. 
As  yet  we    have  done  notliing  beyond  preparing  a 
private  memorandum  on  the  subject,  with  a  view  of 
being  submitted  confidentially  to  some  of  the  more 
wealthy  Dundee  merchants.     By  private  I  mean  that 
the    memorandum    has    not    as    yet    been    fonnally 
considered  by  the  University,  and   that  the  proposed 
plan  of  scientific   study  which   it  suggests  is  merely 
tentative,  and  intended   to  show  that  we  are  ready  to 
iiiect  the  Dundee  people  in  any  way  that  may  seem  most    • 
likely  to   advance  the   higher   instruction  in  Dundee, 
and  ]nost  suited  to  their  necessities.     A  bcginninir,  it 
was  thought,  might  be  made  by  evening  classes.     "' 

9647.  {Dr.  S/iarpn/.)  AVhat  class  of  students  would 
you  expect  (o  attend  those  classes  ?— We  should 
expect  the  artizans  to  some  extent. 

9648.  (  Chdirnian.)  Are  there  any  suitable  buildin*^s 
available  for  the  purpose  at  Dundee  ?— There  is°a 
large  institulion  hUely  erected  in  Dundee,  which  has 
been  pointed  out  as  possibly  available  for  such  a 
puri.cse,  ealled  tho  Albert  Hall.  Ii,  eontains,  I 
b.'beve,  a  p(d>lie  libnuy,  and  is  of  recent  erection.  '  It 
is  a.  large  aud  luuidsoiue  building. 

9649.'  Has  the  University  of  St.  Andrews  the  means 
oi  pniinotiug  the  oslablishnient  of  a  sehei 
kind  Ijy  pei^uiiiary  assit,(.aiiee  ? — AVe  h; 
nieai.Kid-doingso.  We  udght  contribute  to  a'smafi 
extent.  Tlicu'  liave  been  two  proposals  as  to  tiie 
mode  of  eai-ryiug  out  the  idea,  the  raisin'^  of  an 
annual  iinHl.  ,.r  nf  a  .■i.pilal  sum.  I  believe  that  tho 
])uudeo  p<'o|,le,  so  i\v  as  tbey  have  expressed  any 
ojunioTi  about  U,  lueline  rather  to  the  latter  plan. 
V\\vy  Ibnd;  tlint  it  would  be  more  oa.sy  i,,  Dundee  to 
i-ai.se  a  capit;i,l  sum,  and  supposing  they  did  raise  a 
caintii.l  sum,  it  is  barely  possible  that  we  might  allbrd 
s<.nietlMug  like  1,000/.  from  our  University  funds,  but 
that  IS  a,  project  winch  1  juive  no  authority  for  sayin-r 
has  been  even  suggested,  and  still  less  approved  ol". 
We  have  Umversitj  funds,  and  this  might  bo  reco-- 
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nised,  if  the  plan  were  likely  to  succeed,  as  a  fair  mode 

of  applying  a  portion  of  them  ;  but  we  have  no  such 
funds  ourselves  to  carry  out  the  plan  without  as- 
sistance. 

9650.  Have  no  steps  been  taken  in  Dundee  itself,  so 
far,  to  ascertain  what  funds  you  could  find  ? — Steps  are 
being  taken.  I  may  mention  that  the  matter  has  been 
for  some  time  privately  before  Sir  David  Baxter,  who 
is  very  well  known  as  one  of  the  most  infiuential  and 
wealthy  men  at  Dundee,  and  many  others  are  indis- 
posed to  move  until  it  is  ascertained  what  he  is  likely 
to  do.  There  is  plenty  of  money  in  Dundee  if  it 
could  be  got. 

9651.  Does  the  principle  of  affiliating  colleges  or 
institutions  in  Dundee  through  the  University  find 
lavour  at  St.  Andrews  ? — Yes. 

9652.  Can  you  give  the  Commission  any  information 
with  respect  to  the  funds  at  the  command  of  the  Uni- 
versity of  St.  Andrews  ? — Yes.  Our  capital  fund  at 
this  moment  at  St.  Andrews  is  about  21,000^.,  and  we 
have  the  annual  revenue  of  this  capital  sum.  Then 
we  have  the  matriculation  fees,  averaging  about  170/. 
or  180/.,  and  we  have  gi-aduation  fees,  which  I  should 
think,  taking  them  all  together,  may  reach  the  sum  of 
between  400/.  and  6001.  a  year.  This  is  chiefly  from 
the  10  medical  degrees  that  we  grant  annuallj'. 

9653.  {Professor  Stokes.)  What  may  be  the  number 
of  students  that  enter  every  year  ? — That  varies  con- 
teiderably.  The  average  number  of  students  for  some 
years  has  been,  I  should  say,  from  170  to  180,  This 
is  the  average  of  the  whole  of  the  students  in  all  degrees 
of  progress. 

9654.  {Chairman.)  Does  each  student  pay  a  ma- 
triculation fee  annually  ? — Yes,  they  pay  \l.  annually, 
as  in  Edinburgh  and  ibe  other  Scotch  Universities. 

9655.  Have  you  any  other  sources  of  income  ? — 
We  have  a  special  source  of  income,  but  it  is  not  to  be 
confounded  with  the  ordinary  income  of  the  University. 
We  commuted  our  right  to  books  at  Stationers  Hall 
for  the  University  library  for  600  guineas  a  year. 
This  sum  is  all  spent  in  books  annually  before  being 
paid.  We  send  our  accounts  to  the  Treasury,  and 
we  receive  payment  for  books  to  that  extent.  We 
spend  more  tlian'this  sum  of  course.  I  cannot  say 
exactly  how  much  more,  but  our  library  account 
is  considerably  larger.  We  have  librarians  to  pay, 
and  the  binding  of  the  books  to  pay.  We  have 
always  considered  it  doubtful  whether  "we  are  entitled 
to  bind  our  books  out  of  this  parliamentary  gi-ant. 
Strictly  interpreted,  it  is  given  for  new  hooks.  Weget 
our  foreign  books  mostly  bound,    and    avc  expend  a 

•  considerable  sum  otherwise  for  binding  English  books. 

9656.  Is  that  the  whole  of  the  income  of  the  Uni- 
versity ? — That  is  the  whole  of  the  incomCj  1  should 
say,  of  the  University,  as  apart  from  the  colleges.  In 
kSt.  Andrews,  as  I  have  already  said,  we  have  a 
collegiate  system  unknown  in  the  other  Scotch  Uni- 
versities ;  the  colleges  have  a  distinct  foundation,  aud 
have  their  own  revenues,  just  as  is  the  case  in  the 
English  Universities. 

9657.  And  are  they  more  wealthy  than  the  Univer- 
sity ? — No,  they  are  much  poorer,  because  they  have 
more  demands  upon  them.  The  endowments  of  the 
Chairs,  so  far  as  they  are  endowments,  irrespective  of 
small  sums  from  the  late  parliamentary  grant  and  the 
old  Queen  Anne's  bounty  grant,  come  from  the  college 
revenues. 

9658.  Is  none  of  the  University  income  applied  to 
tlie  payment  of  the  Chairs  ?~No ;  we  are  distinctly 
excluded  by  the  late  Commission  from  doing  so.  If 
we  were  to  appoint  a  professor  to  do  special  work  in 
the  library,  as  has  been  done  at  Glasgow  recently, 
where  one  of  the  professors  has  been  highly  useful  in 
ro-arranging  the  new  library  in  their  new  buildings, 
wo  may  pay  a  professor  for  the  special  work  for  which 
wo  have  appointed  him,  but  by  an  ordinance  of  the 
late  Commission  we  are  expressly  excluded  from 
payiug  him  anything  from  the  University  funds,  in 
oousideration  of  his  professional  position  or  duties. 
In  so  far  as  the  endowments  in  the  colleges  are  con- 
cerned, the   payments   made   to  each  Professor   are 
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statutory,  and  he  receives  what  belongs  to  the  Chair 
from  immemorial  usage,  or  as  settled  by  tlie  late 
Universities'  Commission. 

9659.  {Dr.  Sharpey.)  You  appear  to  have  an 
income  of  nearly  1,300/.  a  year  ? — I  should  think  we 
have  about  that. 

9660.  How  is  it  all  applied? — We  have  all  the 
library  expenses;  we  have  two  librarians  and  very 
frequently  an  assistant  besides  in  the  library.  We  have 
moreover  an  allowance  to  a  superannuated  librarian, 
and  porter's  wages,  &c.  This  is  a  charge  of  about  300/. 
a  year.  Then  we  have  the  cost  of  binding  books, 
printing,  advertising,  &c.,  about  200/.,  and  all  the 
expenses  of  graduation,  about  170/.  or  200/.  We  have 
sums  for  class  apparatus,  about  140/.,  and  prizes  50/., 
and  further  public  burdens  and  many  miscellaneous 
payments,  say  another  150/. 

9661.  {Chairmaft.)  Are  the  expenses  of  examina- 
tions defrayed  out  of  this  fund  ? — Yes,  all  the  expenses. 

9662.  Has  the  University  at  present  any  surplus 
funds  available  for  the  extension  of  its  teaching  or  for 
other  purposes  ? — At  present  we  have  a  balance  in 
our  favour,  I  mean  that  we  are  adding  gradually  to 
our  capital  stock,  year  by  year  ;  but  when  I  mention 
this,  I  ought  also  particularly  to  mention  that  we  have 
some  heavy  charges  in  prospect,  which  it  is  important 
should  be  kept  in  view.  We  have  been  applying 
during  the  last  10  years  and  more  for  an  extension 
of  the  library  accommodation.  When  Mr.  Ward  Hunt 
was  Chancellor  of  the  Exchequer  and  Mr.  Mill  was 
our  rector  we  had  the  matter  all  but  settled.  We  were 
to  receive  an  extension  of  the  library  at  a  cost  of 
5,000/.  to  the  Government.  Our  argument  with  the 
Government  was  that  although  the  University  was 
primarily  interested  in  the  books,  yet  they  were  a 
public  trust,  used  for  public  purposes,  and  aided  by  a 
parliamentary  grant,  and  we  thought  that  if  Parliament 
gave  money  for  hooks,  year  by  year,  they  ought  to 
provide  the  means  of  keeping  them  properly.  Since 
Mr.  Lowe's  succession  to  the  office  of  Chancellor  of  the 
Exchequer,  I  need  scarcely  say  that  we  have  not  suc- 
ceeded in  obtaining  our  grant,  and  the  result  has  been 
that  we  have  agreed  to  lay  aside  as  much  money  as  we 
can  for  a  certain  number  of  years  to  form  a  reserve 
fund  for  extending  the  library,  hoping  that  we  shall 
still  get  a  portion  of  the  money  from  the  Treasury, 
They  made  what  we  thought  an  extraordinary  pro- 
posal, that  we  should  suffer  a  diminution  of  our 
annual  600/.  to  the  extent  that  would  gradually 
pay  up  the  5,000/.  This  was  the  last  proposal, 
and  we  did  not  see  our  Avay  to  accept  it.  I  had  a 
talk  with  Mr.  Ayrton  on  the  subject  when  he  was 
in  St.  Andrews  about  a  year  ago.  I  took  him 
through  the  library  and  showed  him  everything,  and 
pointed  out  how  terribly  confined  we  were  for  room, 
but  he  did  not  hold  out  any  prospect  of  our  getting 
the  means  of  extending  it  from  Government.  I  should 
mention  also  that  we  are  threatened  with  a  charge 
upon  our  funds  arising  out  of  the  circumstance  of  the 
University  having  formeily  rented  the  Crown  teinds  or 
tithes  in  the  neighbourhood.  A  great  many  difficulties 
have  arisen  in  connexion  with  thet-e  Crown  teinds  in 
Scotland,  and  it  is  unnecessary  I  should  go  into  all 
the  details  of  an  intricate  subject.  Uut  the  result  is 
that  the  Government,  or  the  Treasury,  through  their 
local  officials  in  Edinburgh,  have  lately  made  serious 
demands  upon  us  in  consideration  of  teind  alleged  to 
have  been  unpaid  for  stipend  to  the  parish  minister 
while  we  held  the  lease  of  the  Crown  teinds,  and  at 
this  moment  the  matter  is  unsettled.  We  have  had 
many  ncgotiatious  with  the  Treasury,  and  certain 
claims  have  been  settled,  but  others  remain  unsettled. 
This  nuiy  possibly  prove  a  heavy  charge  upon  our 
funds. 

9663.  Did  you  make  any  profit  from  having  the 
teinds  ? — We  made  a  profit  at  that  time,  but  we  ex- 
jicnded  all  that  we  made  for  public  or  University 
purposes,  and  this  is  the  hardship  of  the  claim  now 
made. 

9664.  Is  the  University  library  a  very  extensive 
one  ? — It   is   a  lai'ge   library,    consisting    of   about 
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Bev.  J.         110,000  volumes.     We  have  been  at  our  wits'  end  for 
Tuiloch,  D.D.   room  for  yeEirs. 

9665.  Is  much  use  made  of  the  library  ? — A  great 

9666.  Are  students  and  the  members  of  the  general 
council  admitted  to  the  library  ?— Yes,  quite  freely. 

9667.  Is  that  privilege  given  to  any  except  persons 
connected  with  the  University  ? — We  allow  a  limited 
number,  who  apply  to  what  is  called  the  library 
committee,  and  they  receive  permission  to  read  the 
books. 

9668.  {Dr.  Sharpeij.)  Do  you  extend  that  privilege 
to  visitors  ? — Yes,  we  are  very  liberal  to  auy  literary 
or  scientific  strangers  in  the  town.  Mr.  Huxley,  for 
example,  used  the  library  largely  last  summer. 

9669.  {Chairmmt.)  Has  the  University  any  build- 
ings except  this  library  ? — It  has  the  college  buildings. 

9670.  Do  the  buildings  which  you  are  speaking  of 
now  belong  to  the  colleges  and  not  to  the  University  ? 
— They  do:  those  buildings  are  not  the  property  of 
the  University,  but  the  library  is  the  property  of  the 
University.  1  may  mention  generally,  about  those 
buildings,  that  it  is  only  within  the  present  century 
that  the  Government  has  taken  ui>  the  charge  of 
them.  The  Government  took  no  interest  in  the 
University  for  a  long  time,  and  the  colleges  them- 
selves had  no  funds  to  repair  the  buildings.  The 
result  was  that  the  United  College  buildings  fell 
into  a  state  of  great  dilapidation,  and  remained  so 
for  many  years;  it  is  only  I  think  since  about  1826 
that  public  opinion  has  pressed  the  subject  upon  the 
Goverument ;  and  they  now  have  the  charge  of  all  our 
buildings.  We  have  no  means  of  keeping  them 
up  ourselves.  In  so  far  as  the  mainteuance  and  re- 
pairs of  our  buildings  are  concerned  the  Government 
is  liberal  enough,  but  when  we  come  to  want  any 
special  extension,  such  as  this  of  the  library,  we  are 
met  by  the  greatest  possible  difficulties.. 

9671-  Then  we  are  to  understand  that  the  Govern- 
ment keeps  the  library,  so  far  as  its  present  structure 
is  concerned,  and  the  college  buildiugs,  in  ordinary 
repair  ? — Yes,  and  with  respect  to  my  house,  which  is 
the  only  collegiate  residence  now  in  the  University, 
they  cxteud  the  same  favour  to  it  as  a  part  of  St.  Maiy's 
College. 

9672.  Has  the  University  no  buildings  wliorc  the 
graduation  proceedings  take  place,  that  is  to  say, 
where  degrees  are  granted? — We  have  a  hall  in  the 
librai-y  (the  only  hall  now  which  is  not  crossed  and 
recrossed  by  erections  in  order  to  contain  books), 
where  the  rector  when  he  comes  down  ^ives  hi.s  nddi-css, 
and  where  the  ceremonial  of  graduation  takes  place. 
It  is  veiy  inconvenient  and  inadequate  fur  the  purpose, 
but  it  is  the  only  place  that  we  have. 

9673.  Could  the  University  with  its  jn'osent  atafi 
of  professors  undertake  to  give  instruction  in  Dundee, 
supprising  the  scheme  to  which  you  have  alluded  were 
carri(;d  into  effect  ? — I  think  not. 

9674.  It  would  be  necessary  to  increase  the  staff? — 
Tes. 

9675.  Is  any  portion  of  tbe  small  surphis  income 
which  you  possoss  applied  from  time  to  time  in  pur- 
cliiisiiij;  additional  scientific  ap|)arafns  ? — No,  not 
beyond  the  grants  that  have  bci'U  given  to  the  class 
of  natural  philoso]ihy  and  chemistry  annually.  We 
give  in  the  cam;  of  tin-,  IVnl'essoj- of  Na-lnral  I'hilosophy 
a  grant  of  52^.  a  year,  luid  thr  s;iinc  snin  in  IIk^  cii^r 
of  the  cliiss  of  rhcinislry  ;  and  \\h:  I'liil'iissitr  of  Phy- 
siology and  Analorny  is  i-ntitJcd  also  lo  a.  small  Hinn. 

9(;7fi.   {Dr.  Sharf.n/,)  And  that.  gr>cH  nt.Tcly  tow.-irds 


Cur-  assistanis?— No, 


apjiaratiiH  an<l    mad 
iov  tracblng  :i:-:-ii-'.l:iiil-;. 

9677.  (Chnirwnn.)  'rh<)S(.  snms  arc  rinirgr.d,  ,.rn 
they  not,  u|»on  the  inoiuic  nC  ihr  I 'nivci'sily  whit-h  is 
derived  from  I  he  soui'ces  which  von  liavi'  alr-rady 
ex|dained  to  us  ? — Yes. 

967H.  Can  you  give  us  any  Hiinihi.!'  inlbi'inalioii 
aboiit  tbe  iiK-ome  of  the,  ollrgcs  ;  have  they  nny 
emiowMirntH  ?— r  conhl  give  gcnnial  iiifoimation,  but 
n*i(,  very  Hpi'cillc  details.  I  ciin  give  it  (i,s  to  my  own 
Coll(.-ge.      The  rcvnnc  in  our  college  ih  aliont    1,150/. 


a  year,  including  bursary  moneys,  and  without  deduc- 
tion of  public  burdens,  &c. 

9679.  £>oes  that  include  the  fees  from  students  ?— 
No,  I  am  now  talking  of  revenue  fi-om  property.  I 
may  mention  that  the  property  is  of  two  kinds,  laud 
and  tithes.  The  colleges  wei'C  originally  endowed 
entirely  with  tithes,  or,  as  we  call  them  in  Scotland, 
teinds.  In  our  college  at  least  the  land  is  of  com- 
paratively recent  acquisition.  When  the  archbishops 
founded  the  colleges,  they  applied  the  tithes  of 
certain  parishes  in  their  own  gift  for  their  benefit, 
and  sent  curates  or  vicars  to  do  the  duty  in  the 
parishes.  These  revenues  have  remained  subject  to 
the  usual  deductions  which  tithes  are  subject  to,  in 
the  hands  of  any  titheholder ;  that  is  to  say,  the 
parish  minister's  stipend  may  be  increased  out  of  the 
unexhausted  teinds,  and  in  that  way  even  our  small 
college  alone  has  suffered  a  diminution  of  between 
500/.  and  600/.  a  year.  The  question  was  litigated 
last  century.  The  colleges  maintained  that  the  titheg 
were  in  th(4r  hands,  not  as  titulars  but  as  beneficiaries, 
but  the  court  found  that  they  were  in  the  hands  of  the 
colleges,  simply  as  in  the  hands  of  any  other  titulars, 
and  of  course  the  minister  of  the  parish  was  entitled 
to  the  augmentation  of  his  living,  according  to  the 
Scotch  law.  Eveiy  successive  20  years  he  may  apply, 
auil  it  remains  with  the  court  to  judge  whether  appli- 
cation is  well  founded  or  not.  If  the  augmentation  is 
granted  it  is  so  much  money  out  of  the  college 
revenues,  and  we  are  liable  to  further  deductions  in 
future. 

9680.  Do  you  derive  any  assistance  from  the  Govern- 
ment, except  in  the  form  which  you  have  aheady 
explained  to  us,  namely,  keeping  your  buildings  in 
repair  ? — There  are  certain  small  grants  voted  annually 
for  the  benefit  of  the  several  Chairs,  and  the  present 
buildings  of  the  United  College  were  erected  by  Govern- 
ment money.  The  ol<l  buildings  had  got  into  the  state 
of  dilapidation  which  I  have  explained,  and,  owing  veiy 
much  to  the  energy  of  the  late  Sir  Hugh  Lyon  Playfair, 
who  was  provost  of  the  city  for  many  years,  together 
with  the  assistance  of  Sir.  Kllice,  ^vho  has  been  our 
member  for  St.  Andrews  for  30  years,  they  got  from 
the  Government  of  that  time  a  sum  of  money  to  erect 
the  present  United  College. 

9681.  Are  they  buildiugs  that  belong  to  both  the 
colleges,  both  to  St.  Mary's  College  and  the  Uultol 
College  ? — No,  only  to  the  latter. 

9682.  And  the  present  buildings  are  to  a  consider- 
alile  extent  new  ? — Yes,  the  buildings  of  the  United 
C'jilege  1  may  say  are  entirely  new.  The  buildings  of 
Si.  Mary's  College  again  are  mainly  restoi-ed  building:;!. 
The  fabric  is  partly  at  least  as  old  as  the  foundation  of 
the  college. 

9(JH3.  Can  yon  state  to  us  whether  you  eousidor 
the  University  to  require  additional  apj^aratus  and 
appliances  for  teaching  ? — Yes,  undoubtedly. 

iJ6S4.  And  you  lia\-e  no  funds  from  which  you  can 
6U])|dy  them  yoursL^f  i" — \Vc  have  no  funds  adequtile 
for  such  a,  purpose.  It  is  possible  that  our  University 
funds  may  cxpaml,  and  of  course  this,  as  well  as 
auy  othei-  University  object,  might  be  so  far  a  claim 
upon  (.hose  funds,  but  there  is  no  such  prospect  as  fur 
as  we  can  see. 

9()85,  Von  have  nunle  no  direct  application,  have 
you,  (o  the  Government  for  assistance,  except  with 
regiird  (u  Ihe  library  ?— No. 

96S(i.  'I'oii  hii.\e  never  asked  them  for  assistance  in 
enabling  you  to  provide  the  appliances  requisite  for 
tra,ching  in  oliu^r  respects  ? — No  ;  our  conclusien 
nafni'ally  was  I  hut  when  the  late  Universities' Coni- 
niissinu  f;i,ilcd  to  find  funds  for  such  an  object,  wo 
were  not  likely  to  succeed  as  a  University. 

9fi87.  {Dr.  Sliirrpn/.)  Speaking  of  the  museum,  1 
presnnii'  tlmt  the  ^iiocinu^ns  are  merely  such  as 
jiersuns  have  i)resentcd  casually  to  the  museum?— 
Entirely  so,  I  believe. 

9()88.  Was  it  ever  in  contemplation  to  apjdy  to  any 
public  sources  for  specimens,  such  as  (he  ({eoloi^ical 
Survey  of  Scotland  and  Kiigla.nd,  (u-  for  duplicates  from 
the  IJritish  Museum  ?_Not  so  far  as  1  nm  aware. 
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9689.  There  are  bursaries,  are  there  not,  in  St. 
Andrews  ? — Yes,  there  are  a  good  many  bursaries. 

9690.  But  none  of  them  are  applicable  to  scientific 
study  ? — None  of  them  specially.  Of  course,  so  far  as 
science  enters  into  the  curriculum  for  arts,  a  student 
may  take  science  particulai'ly  as  his  department  of 
study,  and  may  liold  a  bursary,  but  there  are  none  of 
them  given  specially  for  scientific  attainments. 

9691.  Might  not  two  or  three  of  those  bursaries  be 
consolidated,  so  as  to  make  a  payment  for  scientific 
assistants.  For  example,  in  the  class  of  natural  philo- 
sophy, or  of  chemistry,  might  not  a  young  man,  by 
means  of  such  a  payment,  be  maintained  there  for  a 
time,  giving  assistance  and  being  himself  profited  by 
a  continued  residence  in  St.  Andrews,  working  at 
some  scientific  subject? — That  is  possible,  but  we 
have  no  power  to  do  it. 

9692.  Supposing  power  were  obtained,  would  it  be 
otherwise  practicable,  do  you  think  ? — The  great  diffi- 
culty about  such  a  scheme,  so  far  as  it  occurs  to  me, 
would  be  the  just  claims  of  the  other  departments  of 
study ;  the  classical  Professors  would  not  be  disposed 
to  allow  anything  that  would  interfere  with  the  prospe- 
rity of  their  side  of  the  University  teaching.  That 
would  be  a  difficulty  I  should  think. 

9693.  And  some  of  those  bursaries,  I  suppose,  are 
private  foundations  ? — Yes,  almost  all  the  most  valuable 
of  them  are  private.  There  arc  bursaries  that  are 
termed  foundation  bursaries,  or  college  bursaries,  but 
tiiey  are  of  comparatively  small  value. 

9694.  The  Commission  may  infer  from  that  that 
you  see  no  other  source  for  the  payment  of  assistants 
except  aid  from  the  State  ? — I  know  of  no  other  source, 
except  from  some  liberal  private  individual. 

9695.  Are  there  many  of  your  students  who  after- 
wards become  teachers  in  parish  schools,  or  borough 
schools,  or  academies  in  Scotland  ? — A  large  number. 
Some  come  to  JEnglaud  and  go  into  private  academies. 
I  have  noticed  of  late  a  good  many  students  who,  in 
former  days,  might  have  gone  into  the  Church,  find 
their  way  into  such  academies  or  schools.  There  are 
many  more  difficulties  about  the  Church  now  than 
there  used  to  be,  and  some  of  my  own  students,  even 
after  yeai's  of  study  for  the  Churchj  have  become 
teachers  of  classics  and  sometimes  of  science. 

9696.  Are  any  considerable  number  of  them  en- 
gaged in  teaching  science  ? — I  should  say  that  a  good 
many  have  devoted  themselves  specially  to  science. 
I  may  mention  JDr.  Lyon  Playfair,  so  well  known  by 
his  scientific  and  educational  labours,  Dr.  Page,  well 
known  as  a  geologist,  and  one  who  was  a  fellow 
student  of  my  own.  Dr.  Lindsay  of  Dollar,  who  ac- 
quired quite  a  reputation  for  training  men  to  pass  the 
Civil  Service  examinations  in  mathematics,  or  natural 
philosophy  ;  he  was  a  man  of  great  energy  and  ability, 
and  was  trained  mainly  at  St.  Andrews,  with  a  year 
or  so  at  Edinburgh ;  he  has  devoted  himself  to  the 
object  of  training  men  for  the  public  services  at 
DoUar,  entirely  in  science. 

9697.  Do  yon  think  that  the  University  of  St. 
Andrews  could  afford  the  means  of  giving  practical 
instruction  in  science  to  such  young  teachers,  as,  for 
example,  in  natural  ^jhilosophy  and  chemistry,  as  distin- 
guished from  mere  attendance  on  lectures  ? — Yes,  T 
think  so. 

9698.  It  has  been  shown  before  the  Commission 
that  in  the  teaching  of  science  there  is  this  great 
defect  generally  in  schools  in  England,  that  the  teachers 


themselves  have  often  very  little  real  acquaintance 
with  the  subject,  but  merely  a  knowledge  derived  from 
books,  and  probably  you  are  aware  that  means  have 
been  taken  in  London,  through  the  Science  and  Art 
Department  at  South  Kensington,  for  giving  them 
opportunities  of  obtaining  practical  instruction  in 
chemistry  and  also  in  zoology  and  animal  physiology ; 
can  you  form  any  opinion  whether  the  means  could  be 
afforded  of  doing  that  at  St.  Andrews,  as  a  centre  to 
which  young  men  could  resort  for  the  purpose  of 
receiving  such  instruction  ? — We  might  furnish  means 
for  such  a  purpose,  or  at  least  we  have  ample  oppor- 
tunities, if  we  have  not  at  present  amj^le  means  of 
doing  so. 

9699.  Supposing  you  had  a  sufficient  extension  of 
your  practical  rooms,  with  adequate  apparatus  and 
additional  assistants,  do  you  think  you  could  accom- 
plish that  object? — I  think  so;  I  think  we  might  do  a 
Tcry  useful  and  large  work  in  that  way. 

9700.  In  London  the  expense  was  defrayed  by 
Government  money  through  the  Science  and  Art 
Department.  The  assistant  teachers  that  were  engaged 
for  the  purpose  received  a  payment,  and  there  was  a 
small  allowance  given  for  maintenance  to  the  teachers 
who  came  up  for  instruction  ;  do  you  think  that  some- 
thing of  the  same  sort  might,  with  advantage,  be 
adopted  at  St.  Andrews  ? — I  have  no  doubt  of  it.  I 
have  had  a  great  deal  to  do  with  schoolmasters  in 
Scotland,  being  Secretary  for  the  Examining  Board  of 
Schoolmasters  in  our  University,  and  also  being  con- 
nected with  the  Dick  bequest,  which  in  the  north  of 
Scotland  has  been  of  great  importance  in  elevating  the 
standard  of  school  teachers.  I  should  say  that  there  is 
nothing  that  the  teachers  need  more  than  some  real 
and  living  knowledge  of  scientific  facts.  They 
know  the  subject  from  books,  but  everybody  who 
has  tried  to  learn  science  from  books  knows  how  very 
imperfect  such  a  knowledge  is,  and  it  appears  to  mc 
that  very  useful  work  might  be  done  in  the  way  that 
you  have  indicated. 

9701.  You  mean  through  your  present  stafi"  of  pro- 
fessors, aided  by  competent  assistants  ?■ — Yes,  aided  by 
room,  by  apparatus,  and  by  the  means  of  working. 

9702.  Who  conduct  the  examination  in  arts  ? — The 
examination  in  arts  is  conducted  by  the  profcssora 
assisted  by  a  paid  examiner.  That  was  one  of  the 
improvements  arising  out  of  the  late  Universities'  Com- 
mission. There  is  a  paid  examiner  for  the  scientific 
department,  and  a  paid  examiner  for  the  mental  science 
department,  aud  a  paid  examiner  for  the  classical 
department. 

9703.  I  think  you  mentioned  that,  in  case  of  an 
affiliated  institution  being  estabhshed  in  Dundee,  you 
do  not  contemplate  doing  the  duties  there  through  the 
existing  professors  of  St.  Andrews,  but  by  appointing 
additional  professors  ?— Yes,  either  appointing  assis- 
tants or  additional  professors. 

9704.  Would  it  be  practicable  for  a  man  who  has 
classes  to  teach  at  St.  Andrews  to  be  sent  to  Dundee, 
and  give  efficient  instruction  there  ? — -I  hardly  think 
that  practicable.  It  might  be  practicable  for  a  very 
vigorous  young  man  to  give  evening  instruction  in 
Dundee  by  means  of  the  communication  that  will  by- 
an<l-by  exist;  but  it  would  require  a  man  in  full 
health,  and  of  great  energy,  and  we  could  not  expect 
every  professor  to  undertake  work  of  such  a  kind,  nor 
could  we  lay  it  upon  him.     [  See  Appendix  V.] 


Reo.  J. 
Tulloch,  D.D. 


William  Swan,  Esq.,  LL.D.,  examined. 


9705.  {Chairman.')  You  are  Professor  of  Natural 
Philosophy  in  the  University  of  St.  Andrews  ?  — 
1  am. 

9706.  Will  yon  be  so  good  as  to  describe  to  the  Com- 
mission the  duties  which  attach  to  your  Chair  'i — My 
duties  are  lecturing  to  my  students  and  examining 
them.  I  have  seven  lectures  a  week,  and  during  the 
session,  besides  oral  examinations,  I  have  generally 
six  examinations  in  writing.     I  also  prescribe  home 


exorcises,  problems  usually  once  a  week,  and  I  havo 
those  problems  and  papers  of  various  kinds  to  ex- 
amine. 

9707.  What  are  subjects  which  you  consider  to  he 
comprised  under  the  head  of  natural  philosophy  ? — ■ 
The  subjects  of  the  lectures  are  those  which  Principal 
Tulloch  has  mentioned,  and  which  are  taken  from  the 
St.  Andrews  Calemlar;  they  are  those  usually  in- 
cluded in  a  course  of  natural  philosophy. 

E  2 


W.  Swan, 
Esq.,  ZLJX 
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W.  Swan,  9708.  Have  you  any  assistance  in  the  delivery  of 

Esq.,  LL.D.    those  lectures  ? — I  have  no  assistance. 

9709.  Are     those    subjects,     as    a    rule,    treated 

1  ^^^_^^2.  mathematically  ?— On  Tuesdays  and  Thursdays,  four 
hours  a  week,  I  give  lectures  on  applied  mathematics, 
with  occasional  experiments,  where  they  may  be 
necessary.  On  Mondays,  Wednesdays,  and  Fridays, 
the  remaining  three  houre  at  my  disposal  I  devote  to 
lectures  on  experimental  physics.  I  do  not  exclude 
mathematics  on  these  days,  and  the  lectures  are  as 
fully  illustrated  by  experiments  as  my  means  enable 
me.  I  may  say  that  tlicy  arc  very  fully  illustrated 
by  experiments. 

9710.  Are  your  classes  attended  both  by  the  junior 
and  the  senior  students  ? — There  is  no  rule  laid  down 
at  St.  Andrews  as  to  the  order  in  which  the  classes 
in  the  arts  curriculum  may  be  taken.  It  is  recom- 
mended that  my  class  should  be  attended  in  the  fourth 
year  ;  but  in  point  of  fact  students  of  all  years  come. 
I  should  say  seldom  earlier  than  the  second  year. 
My  class  is  mainly  made  up  of  fourth  year  and  third 
year  students. 

9711.  Is  it  customary  for  students  to  remain  four 
years  at  St.  Andrews? — They  must  remain  four  years 
to  take  a  degree  in  arts,  unless  they  avail  themselves 
of  the  provision  made  by  the  late  University  Com- 
mission, oy  which  they  can  get  a  degree  after  three 
years,  provided  they  undergo  on  entering  college  an 
examination  in  Latin  and  Greek.  So  that  those 
students  only  attend  for  three  years ;  others  must 
attend  for  four  years. 

9712.  What  is  the  most  advanced  ago  at  which 
you  have  any  students  ? — It  is  difficult  to  say.  There 
are  exceptional  cases  of  pretty  old  men  attending  my 
class. 

9713.  What  is  the  average  age  of  your  srudents? — ■ 
I  have  a  student  about  30  years  of  age,  a  schoolmaster, 
in  my  class  now,  but  such  are  exceptional  cases. 
It  must  be  borne  in  mind  that  the  Scotch  Univer- 
sity system  affords  facilities  for  men  of  the  humbler 
classes  coming  to  college,  which  are  scarcely  known  in 
England,  therefore  many  men  come  up  to  college  who 
are  pretty  well  advanced  in  life,  I  had  an  excellent 
student  of  this  kind  two  or  three  years  ago.  Another, 
was  a  stonemason,  who  worked  all  the  summer  and 
came  up  to  college  for  the  six  months'  f^ession,  and 
I  should  guess  his  age  to  have  been  about  30  at  the 
time  he  was  attending  my  class.  One  might  say  that 
20  15  about  the  limit,  with  occasional  notable  excep- 
tions in  excess.  My  students  are  generally  under  20 
rather  than  above  it. 

9714.  Have  you  a  commodious  room  for  lecturing 
in  ? — The  lecture  room  I  should  say  is  excellent,  it  is 
amply  sufficient  for  present  purposes.  If  our  better 
connexion  with  Dundee  brought  a  great  many  more 

tudents  it  is  possible  that  it  might  become  too  small, 
but  at  present  it  is  amply  sufficient.  It  is  well  fitted 
with  gas  and  water  fittings.  I  liavc  no  complaint  to 
make  witli  regard  to  th<;  lecture  room. 

971o.  Have  you  also  a  looni  for  apparatus? — I 
have  a  room  for  apparatus,  that  is  quite  insufficient 
for  the  apparatus  which  I  [lossess  and  fur  working 
purposes.  If  I  maybe  allowed  to  go  into  detail,  1 
may  say  that  the  fi'ce  floor  space  between  the  apjiarutiis 
cases  measures  28  feet  by  only  iO.  Now  10  icct 
of  widtli  makes  Init  a  very  narrow  room,  and  the  fioor 
space  is  aheady  4,'iicunibered.  Tlicre  nnisL  he  a 
working  tahle  :  and  large  pieces  of  njiiiaralus,  such 
as  Uianchi's  aii-  puin|),  Winter's  eh^cli-lcai  machine, 
and  other  things  iniiMt  lie  accontmodaled  on  the 
floor,  so  that  I  have  veiy  little  room  fur  jippurafus, 
and  that  roo?n,  of  <'ourse,  every  yi'ar  is  hccfiming  niiin'. 
crowfled.  liy  fitting  u|)  eas('H  in  a  passage  leading  to 
the  lecture  room,  and  hy  pl;i,cing  HJielvcH  uimIlt  the 
Btudcnts'i,;f^tats,  1  have  ulili/.i'il  every  avaihiltle  inch  of 
room  in  the  ijresent  buihling. 

9716.  Are  your  rooms  in  oneol'  the  coHeges  iH^loiig- 
ing  to  the  University  ? — My  rooms  ;irc  in  the  United 
College.  Perhaps  in  explanation  <d'  the  teitn  United 
College,  I  may  say  that  at  one  time  there  were  thi-ee 
colleges  in  St.  Audrcwe,  St.  Salvator'Sj  St.  Leonard's, 


and  St.  Mary's,  but  in  1747,  by  Act  of  Parliament, 
two  of  those  colleges,  St.  Salvator's  and  St.  Leonard's, 
were  united  together,  and  for  shortness  sake  we  call 
it  the  United  College,  the  strict  title  being  the 
United  College  of  St.  Salvator  and  St.  Leonard, 

9717.  Then  the  United  College  does  not  include 
St.  Mary's  ? — It  does  not.  St.  Mary's  is  simply  a 
Divinity  College  now. 

9718.  Would  it  be  possible  to  give  you  additional 
acconnnodation  for  apparatus  in  the  present  buildings  ? 
— Not  in  the  present  buildings,  hut  there  is  ample 
available  sj  a';e  behind  the  present  buildings  on  which 
additional  rooms  could  be  erected ;  and  on  looking 
at  it  pretty  carefully,  I  think  I  am  safe  in  saying  there 
is  a  space  of  62  feet  by  60,  on  which  a  building  of 
three  storeys  could  be  erected  quite  conveniently 
situated  both  for  my  colleague,  Professor  Heddle's 
purposes,  and  my  own,  of  which  three  rooms  at  one  end 
would  be  conveniently  situated  in  connexion  with  my 
class-room  and  apparatus  room,  and  the  other  three  at 
the  other  end  would  be  equally  suitable  for  Professor 
Heddle's  purposes.  I  state  that  entirely  upon  my  own 
responsibility.  I  do  not  know  what  Dr.  Heddle  may 
say  to  it.  When  I  speak  of  so  many  apartments  being 
erected,  I  am  thinking  of  the  possibility  of  a  physical 
laboratory  for  purposes  of  instruction  being  provided 
in  connexion  with  my  chair,  and  also  a  sufficient  suite 
of  apartments  for  Dr.  Heddle's  purposes.  But  not  by 
the  University  funds.  We  should  need  a  grant  from 
the  Government.  Dr.  Heddle  has  no  practical  labo- 
ratory at  present,  so  that  I  think  all  that  accommoda- 
tion would  be  required  in  the  event  of  a  physical 
laboratory  being  provided  as  well  as  additional  room 
for  the  increasing  collection  of  apparatus,  iind  also 
for  Dr.  Heddle's  use. 

9719.  I  think  we  understand  that  the  present  build- 
ings were  erected  by  the  Government  some  years 
ago  ? — A  good  many  years  ago.  One  portion  about 
1831,  and  the  rest  about  1845,  I  think. 

9720.  Could  you  from  memory  state  to  us  the  funds 
tliat  Itelong  to  your  Chair  ? — 1  may  state  generally 
that  the  funds,  as  estimated  by  the  University  Com- 
mission in  1S61,  were  444/.  I8.S.  There  was  one  ques- 
tion that  was  put  to  Professor  Tulloeh  regarding  the 
eligibility  of  the  college  and  University  funds  for 
such  purposes  as  this  Commission  contemplate,  and 
that  is  one  reason  perhaps  why  I  should  say  a  few 
words  more  in  explanation  of  those  funds.  Those 
emoluments,  amounting  to  444/.  18s.,  are  made  up  as 
follows  :  first,  there  is  the  salary  of  80/.  by  Act  of 
Parliament  of  George  the  Second  ;  that  I  must  get 
so  long  as  there  is  any  money  to  give  it.  In  like 
manner  my  colleagues  get  such  salaries  as  are  fixed 
by  the  Act ;  but  after  the  salaries  are  paid  away  and 
certain  sums  have  been  set  apart  for  purposes  enjoined 
by  the  recent  University  Commissioners,  there  is 
a  surplus  of  college  revenue,  of  which  my  share,  as 
estimated  by  the  Conmiission,  is  129/.  18.«.,  but  that 
is  over-estimated  considerably.  After  those  payments 
are  made  to  the  several  professors  of  the  college,  the 
whole  of  the  funds  of  the  college  are  exhausted  ;  we 
Iiave  no  power  in  any  way  to  alienale  to  any  other 
imrpose  those  moneys.  The  salaries  were  fixed  by 
Act  oJ"  ParliamenI,  and  the  share  of  surplus  college 
revennea  I  can  cl;iim,  and  my  colleagues  can  claim, 
and  when  (.lieso  payments  are  made  there  is  not  a 
farthing  of  money  over.  The  appropriation  of  the 
whole  college  reveimes  is  thus  determined  either  by 
Act  of  J'arliament  or  by  the  Ordinances  of  Iho  Com- 
missioners, r:itifictl  \>y  the  Q.ueeu  in  Council,  and 
tlierelin-e  ea.nnot  bo  altered  excepting  by  Act  of 
Parliament,  so  that  there  is  not  a  farthing  of  our 
college  revenues  that  can  bo  applie<l  in  any  other 
way  l.y  us  than  it  is  at  present.  The  Natural  Philo- 
snpliy  (^hair  may  he  taken  as  a  typical  case,  and  as 
ilhiHlra(i\c  el'  the  position  of  the  Chairs  generally. 

9721.  {I'rofcssor  Stokes.)  May  the  statut(.i8  be 
altered  by  .-ipplication  to  the  Queen  in  Council  ?— I 
suppitse  they  may. 

9722.  Therefore  it  does  not  require  an  Act  of 
X'arliamcnt ?— I  helicvo you aro  right;  but, practically, 
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to  effect  aay  important  financial  changes  an  Act  of 
Parliament  would  be  required.  Then,  to  return  to  the 
enumeration  of  funds  belonging  to  my  chair,  there  is 
a  parliamentary  vote  amounting  to  150/.,  and  my 
students'  fees  as  estimated  by  the  Commission  at  85/., 
■which  make  up  the  whole  sum  of  444/.  \8s.  I  may 
state  that  the  average  amount  of  fees  has  been  some- 
what less  than  that.  For  the  last  10  years  they  have 
amounted  to  81/.  8s.,  and  the  average  attendance  upon 
my  class  has  been  28  students. 

9723.  {Chairman.)  Is  150/.,  the  salary  from  the 
Government,  fixed  by  Act  of  Parhament  ? — It  is  an 
annual  vote,  the  amount  having  been  fixed  by  the 
Commissioners  under  the  Universities  Act  of  1858. 

9724.  Not  a  charge  upon  the  consolidated  fund  ?^ — 
My  impression  is  that  it  is  an  annual  vote. 

9725.  Besides  yom-  own  salary  have  you  any  assist- 
ance from  the  University  funds  for  apparatus,  or  other 
purposes? — The  University  allows  me  a  grant  of 
52/.  IO5.  for  class  expenses,  and  I  am  allowed  out  of 
that  to  make  a  small  payment  to  an  assistant.  I  pay 
my  assistant  12/.,  but  of  course  any  assistant  that  I 
can  get  for  that  money  cannot  be  intrusted  with  any- 
thing like  the  preparation  of  experiments.  He  is  not 
an  educated  assistant  in  short. 

9726.  The  remainder  of  this  50  guineas  is  applied, 
I  presume,  in  maintaining  the  apparatus  ? — In  repair- 
ing and  purchasing.  Almost  exclusively  in  purchasiog 
apparatus. 

9727.  Have  you  no  other  funds  available  for  those 
purposes  ? — No  other  means  whatever,  except  what  I 
choose  to  give  myself,  and  I  am  generally  out  of 
pocket  every  year  both  for  apparatus  and  materials. 

9728.  {Dr.  Sharpei/.)  What  is  the  fee  paid  by  the 
students  ?— Three  guineas  for  the  session. 

9729.  {Chairman.)  The  Scotch  Universities' Act 
does  not,  I  believe,  provide  you  with  any  teaching 
assistants  ? — No.  In  St.  Andrews  no  teaching  assist- 
ants were  provided.  The  Universities' Act  made  distinct 
provision  for  teaching  assistants  for  the  professors  in 
the  various  Scotch  Universities,  and  such  were 
generally  provided  in  Aberdeen,  in  Glasgow,  and  in 
Edinburgh,  but  none  were  provided  for  St.  Andrews. 

9730.  Was  St.  Andrews  considered  to  be  on  a 
smaller  scale  than  the  other  universities  ? — I  believe 
that  was  the  ostensible  reason,  but  there  was  another 
reason  which  I  have  no  doubt  operated.  The  sum  of 
money  put  at  the  disposal  of  the  Commissioners  was 
extremely  limited.  I  think  it  was  not  above  12,000/. 
a  year  altogether,  for  the  whole  of  the  Scotch  Univer- 
sities. But  at  all  events  I  can  say  that  it  was  extremely 
limited,  and  when,  after  the  publication  of  their 
financial  ordinances,  we  asked  for  further  assistance 
they  told  us  that  they  had  no  more  money  to  give  us, 
that  their  funds  were  exhausted.  I  think  that  had  as 
much  to  do  with  it  us  any  other  thing.  I  have 
thought  it  of  importance  to  direct  the  attention  of  this 
Commission,  in  case  by  any  chance  it  might  not  be 
otherwise  directed  to  the  fact,  that  while  the  lute 
Scotch  Universities'  Act  made  provision  for  teaching 
assistants  to  the  University  Chairs  generally,  there 
was  no  special  provision  whatever  made  of  grants  out 
of  the  public  money  for  the  purposes  of  teaching 
experimental  science  and  natural  history.  It  seems 
to  me  that  this  is  a  fact  of  some  importance. 

9731.  Does  that  apply  generally,  or  only  to  the 
University  of  St.  Andrews  ? — It  applies  quite  gene- 
rally. In  the  University  of  Aberdeen  indeed  certain 
small  grants  for  class  expenses  were  made  out  of 
moneys  got  by  a  vote  of  Parliament,  but  those 
moneys  had  been  previously  obtained.  They  were 
not  obtained  through  the  instrumentality  of  the 
University  Commission:  and  the  point  that  I  want 
to  bring  out  is  this,  that  there  was  no  provision 
made  in  the  Universities'  Act  for  the  commissioners 
making  recommendations  that  money  should  be 
voted  by  Parliament  for  the  support  specially  of  classes 
teaching  natural  science,  and  therefore  if  this  Commis- 
sion should  issue  any  recommendations  for  grants,  I 
think  the  case  is  strengthened  by  the  fact  that  notiiing 


has  been  done  in  that  direction  through  the  recent       W.  Swan, 
Universities'  Act.  Et:g.,  LL.l). 

9732.  Was  any  provision  made  in  the  Universities'  ~— • 
Act  for  assistance  in  teaching  physical  science  ?— Yes,       __J;1^^' 
there  were   teachers  appointed   to   classes  of  physical 

science,  as  well  as  to  the  other  University  classes, 
but  these  were  merely  teaching  assistants.  The 
point  which  I  wish  to  bring  out  is  that  there  was  no 
assistance  whatever  provided  by  means  of  public 
moneys  obtained  through  the  Act  for  purchasing 
apparatus  or  providing  curators  of  apparatus  or  experi- 
mental assistants  ;  and  I  think  it  is  a  matter  of  some 
importance  that  that  should  be  known, 

9733.  Was  any  distinction  made  in  the  Act  in  otiier 
respects  between  the  case  of  St.  Andrews  and  the 
other  Scotch  Universities  ? — In  the  Universities  of 
Edinburgh  and  Glasgow  the  Commissioners  enjoined 
by  ordinance  the  payment  of  suras  annualiy,  but  out 
of  previously  existing  University  funds,  for  class 
expenses,  infavour  of  the  Chairs  of  Natural  Science, 
those  class  expenses  including  the  purchase  of  appa- 
ratus ;  but  in  St.  Andrews  such  grants  were  not 
enjoined,  but  merely  permitted. 

9734.  Was  there  any  reason  for  that  distinction  ?  — 
I  think  it  may  have  been  this,  that  the  Commis- 
sioners were  aware  that  at  the  time  the  University 
funds  were  little  more  than  able  to  meet  the  demands 
upon  them.  I  believe  that  they  were  unwilling  to 
compel  the  University  to  pay  a  fixed  sura  every  year, 
when  really  money  was  a  little  scarce.  But  the 
University  funds  are  somewhat  better  now  than  they 
were  then. 

9735.  Then  practically  the  money  always  has  been 
provided  by  the  University  ? — Yes,  I  have  no  com- 
plaint to  make  in  that  respect. 

9736.  You  have  much  good  apparatus,  but  it  is 
insufficient  for  what  is  properly  required  for  the 
illustration  of  your  lectures  ?— Yes,  there  is  a  very 
considerable  collection  of  good  apparatus,  including 
many  valuable  articles,  but  still  the  grant  of  52/.  \0s., 
more  especially  after  deducting  12/.  for  an  assistant, 
is  quite  inadequate  to  defray  the  annual  expenses  of 
my  class  in  the  purchase  of  apparatus. 

9737.  Do  }'ou  feel  the  want  of  an  assistant  of  a 
different  kind  from  that  which  you  are  enabled  to 
provide  under  the  present  arrangements .''  —  I  do 
very  much  indeed.  Indeed,  I  am  obliged  every 
day  that  I  give  an  experimental  lecture  to  work 
for  a  great  many  hours,  never  less  than  four  hours, 
doing  a  great  deal  of  work  which  an  assistant 
ought  to  do.  Then  on  the  other  alternate  days,  by 
anticipation,  I  am  also  obliged  to  work  in  preparing 
experiments,  so  that  a  great  deal  of  time  is  occupied 
in  doing  common  work,  which  an  assistant  might 
do.  Even  our  present  stock  of  apparatus  is  valuable, 
and  will  every  year  become  more  so  ;  and  in  the  event 
of  increased  grants,  we  may  expect  to  have  a  very 
valuable  stock  of  apparatus  in  a  few  years.  It  is 
extremely  desirable  that  some  curator  of  such  a  col- 
lection of  apparatus  should  be  provided  able  to  take 
care  of  it.  Such  an  assistant  as  I  have  at  12/.  a 
year,  although  he  is  uu  extremely  intelligent  and 
perfectly  honest  man,  has  not  knowledge  enough  to  be 
entrusted  with  such  a  collection.  It  would  need  a  man 
specially  educated  to  take  charge  of  such  a  collection. 

9738.  {Professor  Stokes.)  In  the  discharge  of  the 
duties  of  your  professorship  your  time  may  be  con- 
ceived to  be  taken  up  partly  in  preparing  for  lectures, 
partly  in  giving  the  actual  lectures,  and  partly  I 
presume  in  looking  over  examination  papers  and  work 
of  that  kind  ?■ — -Yes. 

9739.  Is  the  expenditure  of  time  on  that  third  head 
considerable? — It  is,  but  the  first  is  the  greatest 
certainly.  I  have  six  sets  of  examination  papers 
during  the  session  to  examine,  besides  the  papers  at 
the  end  of  the  year  connected  with  graduation,  and  I 
have  also  the  students'  weekly  problems  to  examine, 
but  I  never  made  an  exact  comparison  of  the  times 
devoted  to  these  different  things.  I  am,  however, 
certain  of  this,  that  the  time  occupied  in  the  mere 
preparation  of  experiments  for   my  clas.'.-,   taking   it 
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W.  Swan,        ^]\  tbronsjh  tliu  session,   must  be  very  much  greater 
Es<!.,Ll.D,     than  that  devoted  to  the  examination  of  papers  and 

I  March  1872.  9740.' (c:/m»-w«M.)  Have  you  anything  that,  can 
properly  be  described  as  a  physical  laboratory  at 
present  ? — There  is  no  physical  laboratory  at  present. 

9741.  Do  you  think  tliat  such  a  laboratory  is  required 
for  the  proper  discharge  of  your  functions  ? — I  tltink 
it,  if*.  I  think  the  wouder  is  that  we  have  been  so 
loup;  witliout  having  physical  laboratories  in  con- 
nexion with  Chairs  of  Natural  Philosophy,  and  1  con- 
ceive that  now  no  establishment  for  teachint^  natural 
philosophy  can  be  regarded  as  complete  without  a 
physical  laboratory. 

9742.  1  nmlerstjind  you  to  aay  that  there  is  space 
for  such  laboratory,  but  not  the  funds  for  the  erection 
of  it  or  for  providing  apjiaratus  ? — (^uite  so.  lJesi<les 
the  apparatus  intended  specially  for  my  lectures,  many 
other  things  would  be  required.  I  think  we  should  be 
obliged  to  get  many  things  in  duplicate  for  teaching  iii 
the  laboratory,  and  additional  apparatus  over  and  above 
what  may  be  wanted  for  the  purposes  of  my  lectures, 

9743.  What  arc  your  views  as  to  the  proposal  to 
establish  affiliated  institutions  in  Dundee  ? — I  should 
like  exceedingly  that  the  University  of  St.  Atulrews 
should  be  made  available  for  teaching  science  and 
other  subjects  in  Dundee,  and  I  trust  that  tlie  erec- 
tion of  the  Tay  lu-idge,  by  facilitating  communication 
between  vSt.  Andrews  and  Dundee,  will  go  a  great 
way  to  help  that ;  but  it  seems  to  me  that  if  lectures 
are  to  be  given  in  Dundee  it  must  be  done  by  teachers 
appointed  in  connexion  with  the  University,  and  not. 
by  the  present  University  professors.  1  find  that  at 
preseut  I  have  quite  enough  to  do  with  my  work  at 
St.  Andrews. 

9744.  At  present  have  you  any  students  from 
Dundee  ? — I  have  had,  but  comparatively  rarely,  very 
rarely  indeed,  I  may  say,  a  student  coming  from 
Dundee  daily  and  returuing  in  the  evening.  IJut 
every  year  I  have  had  students  from  Dundee  who  have 
resided  at  St.  Andrews,  and  some  of  my  best  studi?nts 
have  come  from  there. 

974.5.  Have  you  any  expectation  that  when  the 
communication  is  better  thiui  it  is  at  present  possibly 
the  ]>cnp]H  uf  Dniidi''-,  may  )><'■  satisfietl  to  come  to 
St.Andivw.s  for  their  tnirbing? — It  will  witislyone 
want.  The  sous  of  thi.-  wealliiier  or  middle  ebis^cs,  ol' 
course,  can  couie  to  St.  Auilrews;  Imt  still  1  Ire!  fli;it 
clerks  in  offices  and  artisans  eunnot  be  provi<led  \'<>v  in 
that  way.  It  would  be  necessary  for  them  to  liavo 
lectures  in  the  evening  in  Dundee. 

9746.  {Prnfessor  Sio/ics.)  What  would  the  dislauee 
be  when  the  bridge  is  ereeteil  ? — I  think  aiiout  1 2  or  1  iJ 
miles.  Aride  of  about  half  an  hour  or  40  miuulcs. 
I  have  not  seen  the  plans  of  the  pi'oposed  line  oC  raJIs. 

9747.  (Chairmaji.)  Still,  even  when  that  coumund- 
cation  is  improved,  you  proiialily  exjjcct  thai  the 
whole  of  the  objects  that  the  Dundee  people  ba.\-o 
in  view  will  not  be  accora])li.sbed  without  tli<; 
establishment  of  some  affiliated  iiistitnlions  in  Dundee 


ItS' 

rir?— 

1    1 

■liir 

]k    so. 

but    I 

nil 

1st 

say     (.hat  1  h: 

a\'e 

no 
avi 
at 

I:iitl, 
lilalile 
SI.  A 

1Kb' 

III' 

CW- 

existil 
ridee. 

i  iil'l.'i 

ig  stall' 

I    til  ill 

■    llir.    Ii 

of 
ik   V 
I'iil.i; 

|,rol; 

/e  m 
1-  i-^ 

■ssors  1) 
ay  do  1 
nveleil 

eing  Mil 
llore    l;'i 
,   hiitl 

ail,' 
,iiil 
do 

not  tliinl 

:  \V( 

■  r- 

III  lie  1 

■.^l.rrlri 

1  III 

Iciie 

h  in  1)1 

II, line. 

to 

Ai'oth 
a.lillli. 

.IIS    ti. 

y  iiHii  r 

|ioi 
•viil 

lis  0 

II  whie 
;'— Tin 

'I'e    is    1 

ish 
IISl 

on 
it  ; 

e  wbic 
l,a,s  lie 

1.  J 

ell  J 

lier 

iil<  ha 
ilioilei 

,  srarivl 
1,  :ii.<l   1 

y  1,1 
hat 

■ril   |.| 
is   til 

iken  np.al thill 
,'  liict  Ihat  wli 

mil 

i'lst 

al 

otiier 

(III 

i\t: 

I'sities 

Kiaiils 

I'm' 

■  .'he 

«  eN|in 

ii.ses    111 

i.vi 

be. 

HU( 
it 

a  1 

11  ITlj. 

■1,  -n, 
is  desi 
)r<:(;uri 

nt.s 
I'ahl 

■.\    1 

le  t 
1" 

:,y  ll,e 

II  al.  sii 
isil.Ioii 

Coriiiiil 
■ly  i.ei'ir 
I'll   ;.n':ii 

as   lliu. 

ssio 
littr 
Its  S 
I.. 

d,  ar 
linni 

1    IM^I 

,  al.  ,St. 
id   1  do 
il   he  pi 

i.y  say  1 

Anili'i 
not   th 
It    in  SI 
lull  in 

■\vs 
ink 
leh 
111, 

ill! 

th; 
foi' 
Ui 

prov<'i 
It  a  g, 
riiy  <■ 

1  sti 
la:s 

.  ol 

iiCl.lir 

■  i(HiL 

ill    (iir 
Is  iiiie 

Iliiivr. 
a  your 
lb.  Ill 
lit  slam 

■sily 

'ililli 
1  wi 

I'll  IK 

lai- 

Is.  1  ih 
mill   he 
1    lliiiil 

.Ill 

<    thill 
Id  as  11 
'J'lio  w 

ink 
leh 
Ihr 
ml., 
itn, 

9749.  Have  you  ever  made  any  application  to  the 
University  authorities  for  further  assistance  ? — I  have 
not  done  so. 

9750.  Have  you  reason  to  believe  that  the  University 
funds  would  now  admit  of  the  addition  that  you  would 
think  d&sirable  ? — I  think  so.  Of  course  a  still  greater 
addition  would  be  needed  in  the  event  of  a  physical 
laboratory  being  erected,  but  for  the  purposes^  of 
carrying  on  ray  class,  as  it  is  carried  on  now,  I  think 
at  least  100^.  in  necessary,  and  that  it  might  be  pro- 
vided. 

97,51.  Probably  there  are  other  professors  who  also 
mi<rht  wish  for  some  further  assistance  from  the 
University  funds  ? — Yes,  that  is  true. 

9752.  (Professor  Stokes.)  If  science  teaching  were 
to  he  given  at  Dundee,  equally  efficiently  with  that 
which  can  be  given  at  St.  Andi-ews,  would  it  not  be 
necessary  to  provide  not  merely  teacliej-s,  but  also 
laboratories  and  buildings  of  that  kind  at  Dundee  ? — 
It  certainly  would. 

9753.  In  fact  to  establish  what  would  be  equivalent 
to  another  University  ? — That  is  putting  it  very 
strongly.  Another  brunch  of  tlie  University  I  should 
say  complete  in  itself. 

9754.  And  would  it  not  be  necessary  that  the 
students  attending  it  should  have,  if  not  their  whole 
time,  a  gooil  part  of  their  time  free  during  the  day, 
and  should  not  merely  come  to  an  evening  lecture  after 
they  have  been  wearied  with  the  day's  work  ? — Tes, 
it  certainly  would  be  desirable  for  eflicient  work  that 
they  should. 

9755.  So  that  what  could  be  done  in  the  way  of 
eveniug  lectures  would  be  only  a  sort  of  makeshift,  in 
default  of  something  better  ? — 1  should  say  so.  I 
think  that  the  sort  of  instruction  likely  to  be  got  there, 
however  good  of  its  kind,  would  certainly  require,  in 
order  to  be  efl'ectual,  that  those  who  came  for  it  had 
time  to  study  at  home,  and  therefore  I  do  not  expect 
that  it  would  come  up  to  the  quality  of  proper  Uni- 
versity instruction. 

9756.  And  if  they  had  their  time  to  study  at  home 
during  the  day,  might  they  not  almost  as  well  go  to 
St.  Andrews  ? — I  think  so;  but  such  things  are  as 
yet  merely  on  trial.  No  doubt  good  may  be  got  by 
arlizans  attending  evening  lectures,  sueh  as  are  con- 
templated ;  but  liow  much  good  tiiey  can  get  is  not 
so  easy  to  judge.  I  do  not  think  id  is  to  be  put  in 
rt)mparisoii  with  the  tiuining  which  a  student  ought 
to  iivl,  and  would  get,  by  attending  one  of  the  Uni- 
versities, and  devoting  his  whole  time  to  the  work  of 
the  University. 

9757.  (C//aln»iui.)  Do  you  think  it  is  po.-^-iible  and 
llijit  it  mighl  bo  advantageous  to  remo\e  certain  de- 
pa  itnionts  of  I  be  Uni\ersity  of  .St.  Andi'ews  to 
Dundee  ? — I  am  scarcely  ju'cpiuvil  to  answer  that 
(piostion  ;  I  thiidc  there  would  be  diilieulties  connected 
with  it.  One  dillicully  I  nuiy  just  observe  is  this. — 
my  class,  for  example,  is  a  ela.ss  iu  llic  curriculum  of 
arts  ;  the  existing  students  who  come  to  Si.  Andrews 
do  not  all  eome  IVom  Dundee,  only  a.  flection  of  them, 
and  moreo\('r  they  ha.\e  olher  clas,-;es  to  attend,  and  it 
would  he  a  si  rions  hardship  lo  oblige  a  man  to  go  for 
some  of  his  classes  to  St.  Amlrews.  ami  for  others  to 
Dundee.  Kveu  wilh  fbo  Tiiy  IJrid-e  1  -.xm  afraid  that 
IIkii.  would  be  impracliealile. 

I'ToS.  Is  there  any  other  point  upon  which  yon 
wisli  l.o  Illlike  ;iny  ivniark  to  the  Connnission  ? — There 
is  Olio  .illier  |miiii..  I  have  stlted  in  the  precis  of  my 
ovid(-nce  that  Tor  (be  cificient,  working  of  the  Chair 
SO/.  Ibr  a,ii  assist  aril,  and  100/.  annnalty  for  api)aratU9, 
would  be  re<iuireii.  I  should  wish  to  siiy  that  so  large 
a,  gi'aiit  would  he  t[uit.e  beyond  (ho  means  of  the 
llniversily  ;  bii(.  as  1  stated  belbre,  1  think  that  100/. 
ai  year  allogiitber  would  be  within  the  moans  of  the 
IJnivorsily,  always  a,ssuining  that  the  existing  revenues 
be.  not;  diniinisliod  Ibrnngli  the  l;n-ge  claim  for  nn- 
rxliansted  teinds  to  which  PrinciparTulloeh  referred, 
oi'  (hrongh  any  other  cause.  [Sa:  AlU'ENlMX  V.] 
i  withdrew. 
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9759.  {Chairman.)  You  are  Professor  of  Chemistry 
in  the  University  of  St.  Andrews  ? — I  am. 

9760.  You  can  give  the  Commission  information 
on  certain  points  connected  with  your  professorship ; 
and,  first  of  all,  will  you  have  the  goodness  to  state 
the  amount  of  the  professor's  salary  ? — The  Professor 
of  Chemistry  has  no  share  of  the  ordinai'y  funds  of 
the  United  College.  The  Chan-  was  instituted  by  a 
private  mortifleatiou  or  wUl,  and  the  total  sum  derived 
from  that  source  is  90/.  a  year. 

9761.  Is  that  the  only  salary  that  the  professor 
has  ? — There  is  a  Government  grant  of  125/.  a  year 
also  ;  the  professor  likewise  has  the  class  fees,  which 
may  be  stated  at  about  70/.  or  80/.  a  year,  but  on 
account  of  the  insufficiency  of  the  grant  for  experi- 
mental illustration,  the  professor  as  yet  has  always 
had  to  expend  that  and  a  larger  sum  still  out  of  his 
own  pocket.  Except  in  one  year  I  never  put  a  class 
fee  into  my  pocket. 

9762.  I-Iow  many  students  have  you  attending  your 
lectures  ? — At  present  about  30. 

9763.  Is  it  necessary  for  a  degree  that  students 
should  atteud  your  lectures  ? — It  now  is  necessary  for 
a  degree.  Imaystate  in  this  connexion  tliat  chemistry 
was  in  the  curriculum  of  arts  in  the  University  of  St^. 
Andrews  at  the  time  I  joined  the  college,  or  imme- 
diately before,  but  it  was  struck  out  of  it  indirectly  by 
an  ordinance  of  the  University  Commissioners.  It  was 
not  in  the  curriculum  of  arts  in  any  other  Scotch  Uni- 
versity, and  the  Commissioners  did  not  place  it  in  the 
curriculum  of  arts.  Their  ordinances  were  intended  to 
apply  to  the  Scottish  Universities  generally,  and  so  by 
their  not  placing  it  in  the  curriculum  of  the  Universities, 
it  indirectly  came  to  be  struck  out  of  that  of  St. 
Andrews;  it  was  not  immediately  attempted  to  be 
reponed  because  it  appeared  to  my  colleagues  tliat  it 
would  be  a  hardship  to  their  students  that  they  should 
be  called  upon  to  attend  an  extra  class,  when  this  was 
not  demanded  in  Edinburgh  and  elsewhere  ;  and  that 
possibly  the  number  of  students  at  St.  Andrews  might 
so  be  diminished.  However,  it  proved  to  be  no 
hardship,  because  all  the  better  students  voluntarily 
attended  the  class  of  chemistry,  and  it  has  now  been 
reponed,  or  rather  the  new  regulations  will  come 
into  effect  next  year  ;  I  may  state  that  the  average 
number  of  students  attending  the  class  before  it 
was  struck  out  was  upwards  of  30,  upon  its  being 
struck  out  they  immediately  fell  to  12  ;  but  they  have 
gradually  increased  again,  so  that  now  they  stand  at 
very  nearly  the  original  30. 

9764.  Is  your  class  usually  attended  by  students  in 
their  last  year  ? — Yes,  but  it  is  not  enjoined  in  any  way. 
I  may  state  that  I  have  very  great  difficulty  indeed  in 
teaching  what  may  be  considered  to  be  the  whole  of 
my  subject,  on  account  of  chemistry  not  being  taught 
in  the  schools.  I  am  kept  back  by  having  to  teach 
the  very  elements  of  the  subject. 

9765.  What  information  can  you  give  the  Com- 
missio.n  as  to  your  class-rooms,  and  any  other  rooms 
that  may  be  attached  to  your  Chair  ?  —  The  class 
room  is  sufficient,  and  it  is  excellently  fitted  ;  and  the 
api>aratus  room  is  sufficient,  but  not  well  fitted.  There 
is,  however,  the  anomaly  that  there  is  no  chemical 
laboratory  whatever  ;  and  accordingly  the  professor 
has  to  prepare  his  experiments  before  his  lecttire,  in 
his  class-room,  and  then  he  has  to  get  the  class-room 
in  every  way  in  order.  Experimental  chemical 
preparation  is  dirty  work,  and  it  entails  a  very 
considerable  amount  of  cleaning,  and  the  apparatus  is 
constantly  being  moved  and  removed.  Then,  again, 
there  is  no  class-room  for  teaching  practical  chemistry. 
I  have  attempted  to  carry  it  on  in  my  ordinary  lecture 
room  ;  this  entails  a  great  amount  of  carrying  about 
of  the  apparatus,  so  that  I  have  had  very  unwillingly 
to  discontinue  the  teaching  of  practical  chemistry. 

9766.  Are  there  any  rooms  in  the  building  that 
could  be  applied  for  the  purpose  ? — None. 

9767.  What  funds  have  you  for  providing  apparatus 
and  chemicals  ? — There   is   an    annual  grant  from  the 


University  of  52/.  10^.  for  all  expenses,  the  expenses 
of  apparatus,  chemicals,  and  assistants.  Upon  getting 
this  Chair,  I  attempted  to  get  an  assistant,  but  I 
found  that  I  could  not  get  one  for  a  larger  sum  than 
the  total  of  that  grant ;  so  that  I  have  never  had  anv 
assistant  at  i\X\,  except  that  sometimes  a  senior  student 
has  been  willing  to  aid  me  a  little  for  his  own  informa- 
tion, but  I  found  this  plan  to  entail  so  much  teachmg 
that  it  even  I  have  discontinued. 

9768.  Have  you  ever  made  apphcation  for  an 
increase  of  those  funds  ? — Never.  I  have  stated 
frequently  that  they  are  insufficient  ;  but  in  the 
present  circumstances  of  the  University  I  have  never 
made  an  application. 

9769.  What  is  your  opinion  as  to  the  point  mentioned 
by  Professor  Swau  ?  Do  you  think  that  the  University 
would  be  able  to  spare  you  a  little  more  money  Ibr  the 
purpose?  —  In  the  present  circumstances  of  the 
University,  I  doubt  it.  I  think  that  the  application  of 
all  their  surplus  to  the  library  is  so  legitimate,  and  so 
much  called  ibr,  that  until  the  new  building  is  put  up  1 
would  not  wish  it;  but  when  that  building  is  put  up 
I  think  that  the  sum  allocated  to  us  is  much  too  small ; 
after  it  is  put  up  they  could  certainly  aflbrd  more,  but 
in  the  present  circumstances  1  would  not  press  it ;  and, 
besides  there  is  the  other  indefinite  charge,  which 
Principal  Tulloch  referred  to,  which  i.s  hanging  over 
us. 

9770.  Do  you  consider  that  the  demand  for  teaching 
in  your  department  of  science  is  iucreasing  in  the 
district  ? — I  do.  I  have  been  requested  by  many  of 
the  large  towns  around  to  lecture,  and  in  some  cases 
I  have  done  so,  but  on  account  of  the  great  want  of 
apparatus  in  those  locahties,  I  have  had  to  carry  about 
with  me  my  own  apparatus,  and  very  unvrillingly  I 
have  been  obliged  generally  to  refuse.  T  bave  lately 
had  an  exceedingly  urgent  call  from  Dundee,  but, 
under  such  circumstances  as  I  have  mentioned,  it  was 
quite  impossible  to  meet  their  wishes. 

9771.  Have  they  evinced  any  disposition  to  provide 
apparatus  in  the  towns  ?— Not  except  in  connexion 
with  the  so-called  Dundee  scheme.  In  one  case  in 
Cupar  they  have,  in  what  is  called  the  Duncan  Insti- 
tute, somewhere  about  150/.  a  year,  and  they  not  only 
offered  to  supply  apparatus,  but  they  urged  me  to 
purchase  apparatus  for  them,— I  am  lecturing  there  at 
present. 

9772.  The  income  attached  to  your  Chair  was 
estimated,  was  it  not,  by  the  Commissioner  at  some- 
what more  than  it  has  actually  produced  ?— Yes 
through  an  error  of  the  clerk  of  the  College. 

9773.  Is  the  amount  provided  for  apparatus  and 
chemicals  in  the  University  of  St.  Andrews,  much  less 
than  in  other  Scotch  Universities  ? — Very  much  less.  In 
Edinburgh  300/.  is  by  an  ordinance  of  the  Commis- 
sioners set  aside  for  that  pm-pose;  and  it  also  costs  the 
professor  a  very  much  larger  sum  than  that  ;  and  in 
Aberdeen,  and  in  Glasgow,  the  sums  are  270/.  and 
260/.,  for  the  same  purposes. 

9774.  And  are  those  sums  found  to  be  insufficient? I 

cannot  exactly  say  that  they  are  found  to  be  insufficient. 
The  professor  chooses  to  spend  a  very  great  deal  more 
but  whether  he  might  not  do  it  upon  that  is  a  question 
which  I  cannot  answer. 

9775.  Still  it  is  practicable  to  spend  a  much  larger 
sum  with  advantage  iu  conducting  this  course  of 
instruction  ?— Yes.  Dr.  Lyon  Playfair  spent  very 
nearly  1 ,000/.  a  year. 

9776.  Is   your   apparatus    in    many    res]>ccts    very 

much  l.»chind  what  is  required  by  you  ? Yes.    I  could 

not  conduct  a  class  unless  I  had  a  large  quantity  of 
apparatus  belonging  to  myself.  All  the  more  delicate 
apparatus  is  my  own  property.  I  have  also  had,  at 
my  own  cost,  a  cost  of  over  200/.,  to  fit  uj)  a  workshop 
for  the  manufacture  of  appai'atus. 

9777.  Is  your  time  so  fully  occupied  with  prepa- 
rations for  your  class  as  to  leave  none  for  original 
research  ? — None  whatever,  or  almost  none,  du]-iug 
the  time  of  the  session. 

E  4 
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9778.  How  long  does  the  session  last  ?— Very  nearly 
six  months. 

9779.  Is  your  time  free  to  do  what  you  like  rluring 
the  rest  of  the  year  ?— Yes,  during  the  rest  of  the  year 
it  is,  which  time  might  1  think  be  eeonomiyed. 

9780.  Can  you  state  to  the  Commission  what  you 
think  is  absolutely  needed  in  order  for  the  proper  dis- 
charge of  your  duties  ? — In  present  circumstunces  I 
think  an  assistant  at  a  salary  of  not  less  than  80/. 
to  be  absolutely  necessary;  and  it  would  require 
a  sum  of  from  lOOZ.  to  120/.  for  the  purposes  of 
apparatus  and  chemicals,  and  waste  of  materials,  that 
being  the  amount  of  the  sunt  which  I  have  voluntarily 
spent  out  of  my  own  pocket,  or  made  up  out  ol  my 
own  pocket,  in  order  to  keep  the  class  in  etlicicnt 
working.  Any  increase  in  class  attendance  will  of 
necessity  call  for  a  larger  outlay. 

9781.  Have  you  formed  any  opinion  as  to  the  pro- 
posed establishment  of  affiliated  institutions  in  Dun- 
dee ? — I  may  mention  that  in  the  scheme  which  has 
been  brought  forward,  chieily  I  believe  by  Trincipal 
Shairp,  one  part  of  that  scheme  is  that  1  personally 
should  go  over  and  teach  in  Dundee;  I  am  perfectly 
\\'illing  to  do  so  if  it  is  practicable  ;  I  need  not  say 
lli;it  a  professor  who  has  only  200/.  a  year  must  be  very 
willing  indeed  to  increase  his  salary,  but  I  think  that 
iliere  are  grave  difficulties  in  the  scheme  as  at  present 
proposed;  I  understand  that  the  scheme  is  that  in 
order  that  I  might  leaeh  there,  I  should  be  relieved  of 
jiart  of  my  dntii's  in  St.  Andrews,  and  that  I  should 
only  teach  in  St.  Andrews  two  or  three  days  a  week, 
and  go  over  and  teacli  i  n  Dundee  on  the  other  days.  It 
seems  to  me  that  if  chemistry  has  been  considered  of 
sueh  importance  as  to  place  it  in  the  curriculum  of 
arts,  it  is  a  somewhat  anomalous  proceeding  imme- 
(hately  to  cut  it  down  to  two  classes  two  days  per  week 
instead  of  live.  This  brings  us  to  consider  whether  the 
professors  are  to  teach,  or  are  we  to  teach  by  profes- 
sional assistants.  If  it  is  to  be  worked  in  harmony  witli, 
or  in  connexion  with  the  University  of  St.  Andrews, 
I  tliink  il-  niisrht  be    worked  if  professional    assistants 
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same   day,  would  there  not  be   a  difficulty  ? — Then 
there  would  bo  a  difficulty  certainly. 

9784.  {Chairman:)  Do  you  think  it  would  be  better 
if  any  iustitutiou  is  formed  at  Dundee  for  teaching 
science,  that  it  should  in  some  way  or  other  be  con- 
nected with  St.  Andrews,  rather  than  be  indepen- 
Jent  ? — Yes,  I  do.  I  would  not  say  that  we  have  too 
many  Universities  in  Scotland,  but  I  think  we  have 
quite  enough,  and  this  is  a  kind  of  starting  a  newUniver- 
sity,  and  one  which  would  be  a  little  nearer  to  Aberdeen. 
I  think  it  might  be  a  school  of  science  affiliated  to  St. 
Andrews,  and  that  perhaps  the  scientific  professors 
might  teach  solely  there. 

9785.  Is  there  any  other  information  which  you 
would  wish  to  give  to  the  Commission  ? — In  the  first 
place  I  may  state  that  the  lee  at  St.  Andrews  is 
smaller  than  that  at  other  Scotch  Universities,  and  I 
think  it  is  well  worthy  the  consideration  of  the  Uni- 
versity of  St.  Andrews  itself,  whether  it  would  not 
bo  well  to  make  the  fee  the  same.  The  fee  for 
chemistry  in  Edinl)urgh  is  four  guineas,  and  in 
Glasgow  also,  and  I  am  not  sure  that  it  is  not  the 
same  in  Abenleen.  1  consider  that  if  the  fee  for 
attending  the  ordinary  classes  is  three  guineas,  cer- 
tainly the  fee  for  attending  the  experimental  classes 
should  be  four  guineas.  Tliere  is  no  getting  quit 
of  this  extra  expense,  and  if  the  students  get  the 
benefit  of  it,  why  should  the  professor  pay  it  out  of 
his  oAvn  pocket  instead  of  the  students  ]">aying  it  ? 

9786.  That  rests  with  the  University  autliorities, 
does  it  not  ? — It  must  receive  the  sanction  of  the  Uni- 
versity court.  Then  again  I  would  make  a  remark 
with  regard  to  the  point  as  to  what  the  Commission  did  as 
to  tin-  assistants.  It  was  pcj'haps  this,  that  the  revenue 
(if  St.  Andrews  was  not  known  at  the  time  that  the 
Commission  were  sitting,  wdiereas  the  revenue  of  the 
other  Universities  was  pretty  well  known  ;  and  not  only 
■was  'the  revenue  of  St.  Andrews  not  known,  but  n-e 
were  getting  a  very  large  increase  to  our  capital  at  the 
time  through  the  very  large  number  of  medical  men 
who  were  rushing  to  St.  Andrews;  and  that  may  have 
bceu  the  reason  wdiy  the  Commissioners  did  not 
absolutely  do  more  than  enjoin  that  increased  sums 
slionld  be  laid  out  for  class  expenses.  Then  I  should 
wish  to  say  with  regard  to  my  colleague's  idea  of 
increased  acconniioilation,  that  not  only  miglit  those 
class-rooms  wliicli  he  lias  f-poken  of  lie.  very  easily 
])ut  up,  lint  it  would  not  be  at  a  very  great  cost,  for 
this  reason,  tlnit  there  already  has  been  a  stair  [iro- 
videdfor  something  of  the  kind,  and  there  would  be  only 
tiie  expense  of  class  rooms,  without  tlie  expense  of 
lobbies  and  stairs,  or  an^'thing  of  that  kind,  so  thiit  it 
would  be  a  wing  ap|)lied  to  a  place  where  there  is  a 
certain  lunonnt  of  jirovision  already  existing.  Then, 
speaking  of  the  little  time  which  a  professor  Inis,  X 
may  mention  that  in  the  year  I  have  8  to  12  written 
cxaminatiotis,  and  t.hc))iipcrs  which  are  given  in  are  so 
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very  long,  in  many  eases,  that  it  outs  nji 
sni'c;  IliiLt  !i  professor  may  have  at  home  ;   in  la 
most,  cases  with  me  night  work. 

^17.^7.  Is  tlie  revenue  of  the  Uni\ 
drews  incien^ing,  because  you  slated  th 
|)osiii<.ii  li:id  Inipro\ed  since  the  Commissioners  ex- 
aiiiined  iiilo  the  matter  ? — Its  financial  jiosition  im- 
pro\ed  ;is  regarded  ca.pital.  because  we  got  a.  large 
ainouni  of  money  from  graduation  \k'<.-^,  but  wliat  I 
i-efen-ed  lo  -wns  funded  capital,  and  now  its  revenue  is, 
ifanylhin-,  diniiiiisliinp;.  We  are  now  only  permitted 
lo  give  10  medical  degrees  in  the  year,  and  tliese  to 
niedicid  men  over  dOyears  of  ;i.gc  ;  and  there  are  certain 
Mllicr  restrictions.  Now  the  number  of  medical  men 
over  40  years  of  a-v  who  ha\e  not  got  degrees  is  dimi- 
nishing every  ye;ir,  on  account  of  the  working  of  the 
Medical  Act,  so  that  the  chances  of  revenue  ihenco 
accruing  have  decreased,  and  I  see  very  clearly  that 
nltiniafcly  il.wlil  notonly  decrease  but  entirely  fall  off. 
With  regard  to  my  own  chair  it  may  seem  somewhat 
;i,nonialous  that  a,ny  IVufessor  should  sit  at  such  a 
widary  as  2(){)/.  a  year,  but  the  emoluments  of  that 
<_!hair  were  derived  almost  totally  from  the  sujns  ]iaid 
to  the  medical  examiners,  one  of  whom  was  the  Tro- 
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fessor  of  Chemistry,  and  the  revenue  from  that  source 
the  very  year  before  I  got  the  appointment  was  500?. 
Tlic  Commissioners  not  only  restricted  us  to  10  de- 
grees, but  they  passed  an  Ordinance  by  which  the 
Professorial  examiners  were  not  to  get  one  penny  for 
their  work  in  future,  so  that  this  whole  500/.  was 
struck  out  of  the  Professor  of  Chemistry's  emolu- 
ments, without  any  compensation  whatever. 

9788.  In  what  year  did  that  take  place?— In  1862. 
Perhaps  I  may  be  allowed  to  say  a  few  words  with 
regard  to  the  Chair  of  Natui'al  History  and  the 
Museum.  Perhaps  I  can  hardly  say  anything  with 
regard  to  the  Chair  of  Natural  History,  except  to  this 
extent,  that  the  present  condition  of  the  Natural 
Histoiy  Chair  is  only  temporary  ;  but  I  believe  that 
there  is  room  for  veiy  good  natural  history  teaching 
in  St.  Andrews — firstly,  on  account  of  the  very  ex- 
cellent museum,  and  I  may  be  allowed  to  bring  this 
evidence  forward  because  the  Museum  is  at  present 
under  my  charge.  Our  museum  is  not  what  may  be 
called  a  large  one,  but  it  is  certainly  a  large  one  for 
the  size  of  our  University,  and  since  the  munificent 
donation  of  Professor  Maedonald  it  is  in  all  depart- 
ments pretty  complete;  I  should  perhaps  say  a  little 
more  than  pretty  complete,  for  it  is  certainly,  as 
regards  a  teiwhing  museum,  in  excellent  condition. 
Then  again,  St.  Andrews  is  better  situated  for  the 
teaching  of  natuial  history  than  any  other  of  the 
Scotch  Universities.  Aberdeen  is  the  oulyone  wJiich 
can  compare  with  it,  but  even  its  bay  is  vitiated 
by  the  large  rivers  which  run  into  it,  while  >St.  An- 
drews is  favourably  situated  not  only  in  the  direction 
of  conchology,  and  marine  zoology,  but  also  as  re- 
gards other  departments ;  we  have  a  very  interesting 
geological  locality,  and  the  botany  of  the  district 
is  also  interesting.  I  believe  there  is  no  one  of 
the    Scotch    Universities    which   for    a   moment    can 
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compare  with  St.  Andrews  as  regards  facilities 
for  the  teaching  of  natural  history,  and,  I  sliould 
wish  the  Commission  to  understand  that  I  hold 
that  this  will  come  to  be  an  important  Chair  in  the 
Science  Department,  if  we  had  some  addition  to  the 
small  sums  at  present  at  our  command  for  the  support 
of  the  Museum.  I  would  just  wish  to  add,  as  my 
colleague  Dr.  Bell  is  not  present,  that  his  Chair  of 
Anatomy  and  Physiology  is  now  in  a  condition  of 
efficiency  which  it  never  before  approached.  It 
primarily  was  restricted  to  those  subjects,  because  it  is 
a  Chair  in  the  Medical  Faculty,  but  although  wo  have 
a  Medical  Faculty  we  have  no  medical  school  at  St. 
Andrews.  We  have  only  three  classes,  two  of  which, 
taken  together,  can  constitute  a  year  in  the  curriculum  ; 
we  can  give  one  year  of  the  medical  ciuTiculum,but  we 
have  no  school,  and  we  liavo  nothing  l;liat  could  be 
called  an  infirmary.  Accordingly  Dr.  Bell  has  been 
teaching  hygeine,  and  bringiug  the  Chair  mueh  more 
eu  rapport,  not  only  with  the  students,  but  with  the 
public  generally,  and  it  is  thus  at  present  in  a  highly 
efficient  condition  ;  and  I  believe  if  we  had  an  increased 
number  of  students,  that  it  would  come  to  be  a  Chair 
of  veiy  considerable  importance  in  the  scientific  depart- 
ment also. 

9789.  Do  you  know  whether  the  Natural  History 
Professor  has  an  endowment  ?  —  According  to  the 
statement  of  the  Commissioners  he  has  about  370/.  a 
year,  but  this  scale  was  struck  upon  some  assumption 
as  to  class  fees,  and  he  has  had  no  class  fees  ;  when  he 
has  taught,  he  has  taught  gratis,  and  his  emoluments 
have  been  much  smaller  than  that  sum.  The  endow- 
ment of  the  Chair  may  be  about  300/. 

9790.  Does  the  Professor  of  Natural  History 
receive  anything  from  the  Government  grant  ? — ^Yes, 
he  receives  a  (xovernment  grant  about  equal  to  those 
to  the  other  professors.     [.See  Appendix  V.] 

s.s  withdrew. 


Adjourned  to  Wednesday  nc^iL  at  hfdf-[ias(  11  o'clock. 
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-SIR  JOHN  LUBBOCK,  Eakt.,  M.P.,  F.R.S.,  in  the  Chaik. 

William  Sharpey,  Esq.,  M.D.,  See.  R.S. 

George  G-abiuel  Stokes,  Esq.,  M.A.,  LL.D.,  Sec.  R.S. 

Henry  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 
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Allen  Thosison,  Esq.,  M. 

9791.  (C/tairman.)  You  are  Professor  of  Anatomy 
in  the  University  of  Glasgow  .'' — I  am. 

9792.  Is  that  a  Regius  Professorship  ? — It  is  under 
the  patronage  of  the  Crown.  I  may  state  at  the  same 
time  that  I  am  professor,  by  my  commission,  of  ana- 
tomy and  botany,  which  has  always  appeared  to  mo 
to  indicate  the  connexion  held  to  exist  at  the  time  of 
the  institution  of  the  chair  between  anatomy  and  the 
whole  science  of  biology.  A  distinct  professorship 
of  Botany  was  founded  in  1818,  when  Sir  William 
Hooker  was  its  first  occupant. 

9793.  Are  we  to  understand  that  there  is  an  inde- 
pendent Professor  of  Botany  ? — Yes. 

9794.  Who  is  the  professor? — Dr.  Alexander  Dick- 
son. Dr.  Walker  Arnott  was  the  previous  professor, 
and  Dr.  Balfour  before  him. 

9795.  As  regards  the  teaching  of  anatomy,  you 
consider  it  desirable,  do  you  not,  that  the  course  of 
instruction  should  be  made  progressive  through  more 
than  one  session  of  University  study  ? — In  truth  the 
course  always  occupies  two  sessions.  The  students  of 
medicine  never  attend  less,  and  even  a  general  student 
of  anatomy  could  not  obtain  a  satisfactory  knowledge 
of  the  subject  in  less  than  two  years'  study. 

9796.  Is  thei'e  any  practical  or  laboratory  work 
combined  with  the  present  systematic  course  in  the 
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University  of  Glasgow  ? — -As  in  all  other  schools  there 
is  practical  or  laboratory  work,  in  conducting  which  I 
have  the  aid  of  a  demonstrator  and  several  assistants. 
Wc  have  very  great  opportunities  at  Glasgow  of  fol- 
lowing out  the  practical  study  of  anatomy,  perhaps 
the  best  in  the  kingdom. 

9797.  Considering  the  great  development  of  biology 
in  recent  ye.ars,  <lo  you  consider  it  necessary  to 
separate  the  chair  of  zoology  and  comparative  anatomy 
from  that  of  geology  and  mineralogy,  or  do  yon  think 
it  possible  to  combine  them  ?— I  should  think  that 
while  some  parts  of  these  sciences  cannot  be  altogether 
dissociated  there  would  be  a  gi'eat  advantage  in  sepa- 
r.ating  the  two  subjects  under  distinct  chairs. 

9798.  As  regards  palaeontology,  would  you  consider 
it  desirable  to  combine  that  with  zoology  or  with 
geology  ? — It  seems  to  me  that  it  combines  most 
readily  with  zoology  ;  it  is  the  complement  of  zoology, 
and  it  could  hardly  be  studied  satisfactorily  without 
a  knowledge  of  comparative  anatomy  and  zoology. 

9799.  On  the  other  hand,  I  suppose  instruction  in 
geology  would  be  almost  impossible  without  some 
Palreontological  knowledge  ? — Certainly.  I  presume 
that  in  more  recent  times  the  most  important  facts  in 
geology  are  founded  upon  palajontological  evidence, 
and  it  must  always  therefore  constitute  a  part  of  geo- 
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logical  scicucc.  There  seems  to  be  no  reason  why  a 
subject  like  that  should  not  be  taught  in  part  m  both 
COTirses,  in  their  different  aspects  at  all  events.  The 
zoologist  or  comparative  anatomist  would  take  chiefly 
an  anatomical  or  zoological  view,  while  the  geologist, 
founding  upon  facts  ascertained  by  the  anatomist  and 
the  zoologist,  would  both  investigate  the  stratigl-aphical 
relations  of  rooks,  and  form  conclusions  with  regard 
to  their  palasontological  contents. 

9800.  Do  you  think  that  the  veterinary  institutions 
in  Scotland  niiglit  be  made  useful  as  rendering  the  study 
of  comparative  anatomy  somewhat  more  practical  than 
it  is  at  present  ? — I  think  that  human  anatomy  cannot 
be  altogether  dissociated  from  comparative  anatomy. 
I  myself  use  the  latter  a  gooil  deal  in  the  illustration  of 
the  human  anatomy,  because  I  feel  that  in  tlu^  elemen- 
tai-y  teaching  of  anatomy  1  must  eommunicale  general 
views  to  the  student  upon  the  ivliole  subject.  My 
experience  as  a  teacher,  like  that  I  think  of  most 
others  of  the  day,  leads  me  to  beheve  that  such  studies 
must  be  eminently  practical  in  order  to  be  useful.  In 
BO  vast  a  subject  as  comparative  .anatomy  it  is  extremely 
difficult  to  provide  for  practical  instruction.  There  is 
a  difficulty  in  obtaining  animals.and  plates  for  studying 
them  ;  some  means  therefore  must  be  adopted  to 
procure  them,  and  so  far  as  the  vertebrate  division  of 
the  kingdom  goes  I  know  of  no  better  opportunity  for 
its  practical  study  than  that  which  might  be  afforded 
by  veterinary  iustitutious  under  proper  management. 

"  9801.  Very  little  has  been  done  hitherto  in  that 
direction  I  think  ?— Not  much.  In  the  museums  of 
the  best  veterinary  institutions  there  are  many  speci- 
mens illustrative  of  comparative  anatomy,  and  I  can 
hardly  conceive  of  any  person  stuilying  the  anatomy  of 
the  sheep,  the  horse,  the  dog,  the  ox,  and  the  cat, 
without  acquiring  a  considerable  knowledge  of  com- 
parative .anatomy  under  ])roj)er  direction.  To  these 
might  easily  lie  added,  the  practical  study  of  birds, 
reptiles,  and  fishes. 

9802.  Are  you  prepared  to  give  the  Commission  any 
information  with  regard  to  the  systematic  teaching 
of  chemistry  and  natural  jihiiosophy  .as  at  present 
carried  on  in  tlie  University  of  G-lasgow? — T  believe 
that  my  colteagnes  would  be  glad  ihar  1  slionld  speak 
to  that  subject  if  the  Coniiiiissi<,u  wish  for  any  in- 
formation upon  it. 

9803.  We  should  be  very  glad  to  hear  your  views 
upon  those  points? — With  regard  to  chemistry  I 
have  felt,  aud  indeed  I  may  say  the  same  of  natural 
philosophy,  but  I  have  felt  it  most  as  a  medical 
teacher  with  regard  to  cheiriistry,  that  the  present 
course  as  it  has  come  to  be  delivered  attempts 
too  much,  and  that  it  would  be  desirable,  if  possilile, 
to  limit  the  teaching  of  systematic  chemistry  in  the 
first  instance  to  the  principles  of  the  science.  This 
might  be  accomplished  in  a  shorter  time  than  Ihat 
occujiied  by  the  present  course  of  5\  or  6  months. 

9804.  Even  in  short  courses  you  think  that  the 
principles  might  be  taught  willi  adv.'iutagt^  ? — A  know- 
ledge of  the  ebeniical  |iroperties  of  bodii^s  and  the 
general  principles  of  eheriiical  coinhination  ruid  analysis 
might,  1  think,  be  comninnicated  in  such  a,  eours(\ 

9H0.-,.  (/),:  S/i,ir/u//.)  How  long  should  il  lake?— 
Fi-orn  Ihree  to  liiuT-  nii>lillis. 

9806.  Ilow  many  leelnres  a  week?— I  s|«-,-ik  of  a 
full  week's  wcirk — at  least  live  Ici-tiiivs  a  weili,  which 
is  ourcusloni  in  S<'otland. 

980V.   (ChilirnKI,,.)    Ill    yoio-    o|iinioii    ;,    V 
of  such     |,ii,iei|iles     would    he  (■xhciiirly  iisil 
it  not,  iveii  lo  tliose  wlin  did  iiol  iiilend  lo   | 
study    of    tlie     Mlerice    iiU.o  ils  detiiils  ?  — 'I'liei 
very  great.  aflvaiUage   in   sueli 
inistry  has  now  IVorn    its    iiiijioi 
become  a,  lifaliell  of  gener;il  km 
course   would   lii'   ada]ptal.le    I'or 
general  eliltivjition.      Then  il    v 
aboltshiiig  Ha:  a,ttem|it  lo   imli 

school    and    a 

which    they   may    be   sup[iosed    to    serve  in 

difli.a-ent  localities.     In  a.  great  medical  school  it  would 
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be  chiefly  the  application  to  medicine  ;  or  if  the  study 
of  chemistry  were  followed  by  manufacturers,  it  might 
come  to  be  to  manufactures  that  the  chief  attempt  to 
give  applications  would  occur, 

9808.  Are  you  prepared  to  give  us  any  evidence  as 
to  the  extent  to  which  the  scientific  instruction  in  the 
Universities  of  Scotland  has  reference  ^to  the  im- 
pi-ovenieut  of  the  arts  and  manufactures  ? — I  wish  to 
add  to  the  precetliug  answer  that  it  would  be  desirable 
to  eliminate  those  attempts  at  applications  from  the 
geucral  course  of  chemistry  and  to  make  them  separate, 
and  to  establish  according  to  what  may  appear  most 
desirable  in  one  place  or  another  distinct  courses  of 
tlie  applications  of  chemistry.  A  very  important 
couise  I  think  in  medicine  would  be  a  course  in  which 
the  medical  student's  attention  was  called  to  the  various 
applications  of  chemistiy  in  connexion  with  medicines, 
in  connexion  with  physiology,  with  toxicology,  and 
othw  subjects.  I  need  not  say  how  many  practical 
ap|)lications  there  are  which  admit  of  considerable 
subdivision  iu  connection  with  the  arts. 

9809.  Do  yoLi  think  that  a  more  careful  scientific 
education  of  school  teachers  would  be  of  great  im- 
portance ? — I  have  felt,  like  many  other  persons,  that 
in  Scotland  there  is  a  great  want  of  preliminary  or 
school  teaching  of  science,  as  giving  scientific  ideas 
and  modes  of  thinking  to  our  students.  We  find  that 
many  of  those  who  enter  the  medical  profession  are 
entirely  destitute  of  any  idea  of  what  science  is,  and 
they  have  therefore  very  considerable  difBculty  in 
approaching  the  study  of  the  scientific  foundations  of 
medicine  from  a  want  of  the  most  elementary  notioos 
upon  science.  In  the  circumstances  in  which  the 
students  are  placed,  many  of  them  coming  from 
country  districts  to  the  University,  certainly  it  would 
be  to  them  a  very  great  advantage  that  they  should 
have  been  able  to  obtain  some  elementary  scientific 
knowledge  at  schools.  I  should  not  of  course  say 
that  such  elementni-y  knowledge  could  come  in  the 
place  of  that  which  was  to  be  obtained  when  they 
enter  iijion  tlieir  more  systematic  scientific  studies, 
but  il  Avould  li;tve  given  a  taste  for  science  to  those 
]>rrsii[is,  ;iiul  would  also  ha^-e  rendered  much  more 
(.■;i'.y  jind  more  complete,  I  should  think,  their  study 
when  they  entered  upon  their  scientific  course. 

9810.  Do  you  consider  that  it  would  be  possible  to 
introduce  an  elementary  knowledge  of  science  even 
into  the  village  schools  ? — I  have  myself  given  popular 
Irclures,  and  nrciisionally  in  connexion  ■with  village 
scliouls,  and  1  have  I'ouud  tlieni  lislciu'd  to  wilh  great 
inh'rest,  and  talked  about  afterwards  l.iy  the  country 
pcdplr  ;  and  1  would  argue  from  this  that  in  all  tlie 
more  educated  class  nniong  them,  using  that  word  of 
cour.sc  as  justly  apiiiical>le  to  (heir  condition,  the 
inlrotluction  td'  science  would  have  a  very  marked 
ellecl   uj.ou  Ihcm. 

9SII.  Would  it  not  be  of  considerable  importance 
also  to  those  \\\w  were  likely  to  become  ninnagers 
and  i'orcmen  ol  ;j;reat  works  and  manuructories  iu  the 
kingdom? — That  is  a  subject  upon  which  L  have  not 
wvy  s|>ecial  inroinialion  or  deciile<l  opinions,  B'lt 
it  lias  appeared  (o  iiie.  I'roni  ha\ing  been  led  to  con- 
siiler  the  siibjecl  of  (eebnical  edue;itiuu,  that  that  is 
till'  dii'eellon  in  which  the  greatest  amouut  of  gooil 
could  be  doni',  I  do  net  doubt  (bat.  irom  evening 
clashes,  wlueli  are  llie  only  ones,  ol"  course,  which 
comIiI  be  belli  I'or  workmen,  great  benefit,  would  result 
l<i  Ilie  wtirkiueti  ibeiiisel ves  iudi\  ithiiilly,  and  to  the 
public  geiii'ially.  Ironi  llteir  improvement,  and  that 
there  would  be  also  the  greul  advantage  of  being  able 
in  I  hose  evcnlnj;  instructions  of  a  i>opnlar  kind  to  select 
the  liest  young  men  lo  be  br(Hiij;h|.  ou  to  fuller  know- 
liMlgc.  All  Hint  I  ipiii.e  admii  ;  but  I  do  not  think 
Iha.t  (he  seienlilicediical.inn  of  workmen  <'a.n  be  carried 
to  any  gre.al,  b'ngfh  by  such  popular  lectures  or  courses 
jj;iveii  ill  Ihe  e.vi'uiug,  although  great  personal  im- 
pn.vemeut  may  accrue  Ironi  it.  1  bave  therefore 
I'oriiied  Ihe  opinion  that  iu  order  lo  advance  the 
useful  arts  by  iueiv;i,s.^d  knowledge  of  \\w  scientilic 
princii-les  on  which  tlicy  are  Ibunded,  the  readiest  and 
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most  effective  method  is   to   educate  fully  in  these 
principles  the  managers  or  foremen  of  the  workmen. 

9812.  {Dr.  Sharpey.)  With  reference  to  primary  or 
elementary  schools  throughout  the  country,  I  think 
you  have  expressed  yourself  in  favour  of  affording 
some  instruction  in  science,  though  of  a  humble  kind, 
in  those  schools  ? — Certainly. 

9813.  Do  you  think  that  the  introduction  of  a 
certain  amount  of  elementary  science  teaching  in  those 
schools  would  tend  to  interfere  with  the  subjects  which 
are  considered  the  more  essentiid — reachng,  writing, 
and  arithmetic — or  might  it  not,  perhaps,  rather  have 
an  influence  favouring  general  advancement  ? — I  am 
quite  of  that  opinion.  In  the  first  place  that  it  woidd 
not  obstruct  in  the  least  degree,  and  in  the  nest  place 
that  it  would  give  a  great  deal  more  interest  to  school 
teaching,  and  probably  make  the  young  people  fonder 
of  school  than  they  are  at  present.  I  do  not  intend  to 
limit  my  approbation  of  this  to  primary  schools, 
although  the  question,  no  doubt,  had  reference  to  that. 

9814.  Passing  to  the  higher  schools  where  such 
young  men  as  those  who  are  intended  for  the  medical 
profession  get  their  education,  is  science  teaching 
carried  to  any  extent  in  Scotland  in  those  schools  ? — 
I  do  not  think  it  is. 

9815.  For  example,  is  it  the  case  in  grammar 
schools  in  the  burghs,  or  in  what  are  called  academies, 
in  vScotland  ?— Mathematics  is  taught  pretty  generally 
up  to  a  certain  point,  and  there  are  lectures  on 
general  science  given  in  some,  but  they  are  only 
occasional.  Dr.  Bryce  at  one  time  gave  lectures  to 
the  boys  of  the  Glasgow  High  School  on  chemistry, 
geology,  and  natural  history,  which  were  listened  to 
with  much  interest.  There  is  now  a  teacher  of  science, 
Mr.  William  li[!eddie,  appointed  by  the  town  council 
to  give  lessons  at  stated  periods  in  natural  history. 
The  instruction  is  of  course  elementary,  but  is  very 
valuable.  He  and  others  also  give  lessons  in  private 
schools  to  a  similar  class  of  young  people.  In  the 
high  school  of  Edinburgh  there  are  three  appointed 
teachers  of  science,  viz.  in  physiology  and  chemistry, 
natural  philosophy,  and  zoology. 

9816.  Could  you  inform  the  Commission  as  to  the 
qualification  of  the  teachers  of  elementary  schools,  or 
the  teachers  even  in  those  higher  schools  to  give  in- 
struction in  science? — I  fear  that  they  are  not  in 
general  so  qualified  in  the  elementary  schools, 

9817.  In  what  does  the  deficiency  of  qualification 
chiefly  consist,  is  it  in  a  want  of  book  knowledge  on  the 
subject,  or  in  a  want  of  practical  knowledge  of  the 
things  that  they  are  treating  of? — 1  presume  that 
for  tiie  most  part  they  are  entirely  ignorant  of  them 
practically  and  theoretically.  In  those  schools  in 
general  a  man  is  chosen  as  a  teacher  of  Latin  because 
he  knows  Latin,  and  of  arithmetic  because  he  knows 
arithmetic,  and  has  been  found  to  be  a  good  teacher 
possibly  elsewhere,  but  no  inquiry  would  be  made 
certainly  as  to  his  knowledge  of  any  branch  of  science, 
and  unless  there  had  been  already  provision  for  teach- 
ing science  in  a  school,  that  consideration  would  be 
left  entirely  out  of  view,  and  it  would  only  be  his 
special  qualifications  as  a  teacher  of  languages  or  of 
the  branch  to  which  ho  was  chosen,  which  would  be 
regarded. 

9818.  Do  you  think  that  means  could  be  taken 
effectually  for  giving  to  the  teachers  even  of  elemen- 
tary schools,  and  still  more  selected  teachers  of  the 
higher  schools,  a  sufficient  real  acquaintance  with  such 
subjects  as  chemistry,  natural  philosophy,  zoology,  and 
physiology,  as  would  enable  them  usefully  to  give 
instruction  in  those  subjects  ;  I  mean  a  knowledge  of 
them  practically  and  by  experiment — by  the  study  of 
specimens  and  by  actual  experiments,  as  distinguished 
from  the  mere  reading  of  books? — 'Yes,  I  think  it 
possible.  I  believe  that  many  of  those  schoolmasters 
at  present  are  men  who  have  from  their  education  but 
little  taste  for  science,  and  who  chiefly  have  perhaps 
a  literary  turn  ;  but  1  think  that  if  there  were  en- 
couragement for  such  teachers  there  should  be  no 
difficulty  in  Scotland  in  their  acquiring  such  sufficient 
scientific  knowledge — I  do  not  say  a  very  wide  range, 


but  quite  enough  of  scientific  knowledge  in  chemistry     a.  Thomson, 
or  in  natural  philosophy,  or  in  geology  or  zoology,  or     Esq.,  M.D., 
in  any  two  of  those  branches  as  would  answer  the   LL.I>.,F.R.S. 
purpose  that  I  look  to,  of  combining  to  some   extent       ^     ~ 
scientific  teaching  with  the  general  teaching  "of  the  ' 

school. 

9819.  Do  any  considerable  proportion  of  the 
teachers  that  we  are  now  referring  to  pass  through 
the  University  of  Glasgow  ? — I  beheve  a  considerable 
number;  some  after  they  have  been  already  enga^'ed 
in  teaching  come  to  the  University  of  Glasgow, 
obtain  leave  for  a  time  and  make  out  under  consider- 
able difficulties  the  sessions  at  college,  and  afterwards 
return  to  the  business  of  teaching. 

9820.  Do  you  think  that  such  men  might  be 
encouraged  and  also  aided  in  obtaining  that  extension 
of  knowledge  and  scientific  information  which  you 
are  speaking  of  in  the  University  of  Glasgow  ? — 
Decidedly  so. 

9821.  How  do  you  think  that  could  be  best  done, 
would  it  be  through  some  aid  supplied  by  the  State  ? 
— Encouragement  might  be  best  given,  I  think,  in 
that  form  to  those  who  desired  to  enter  upon  such 
a  course,  and  who  showed  some  power  or  knowledge 
which  led  to  the  belief  that  they  might  distinguish 
themselves  in  it  more  than  their  fellows ;  perhaps  by 
prizes  or  bursaries,  or  money  encouragement  of  that 
kind  which  would  enable  them  to  carry  out  this  study 
for  one  or  two  sessions  at  college. 

9822.  Do  you  think  that  the  medium  for  bestowing 
such  encouragement  and  pecuniai'y  aid  should  be  the 
Science  and  Art  Department,  or  do  you  think  of  any 
other  way  ? — That  is  not  a  subject  upon  which  I  am 
able  to  form  a  decided  opinion,  but  I  should  think 
better  through  the  University  chrectly. 

9823.  You  are  probably  aware  that  for  one  or  two 
years  back  teachers — young  teachers  chiefly — have 
been  invited  to  attend  courses  of  practical  instruction 
in  London,  at  South  Kensington,  conducted  by  some 
of  the  professors  of  the  School  of  Mines,  but  aided  by 
assistants ;  that  in  the  case  of  comparative  anatomy 
and  physiology,  last  summer  Professor  Huxley  under- 
took the  superintendence  of  a  course  of  that  kind,  and 
was  aided  by  three  gentlemen  who  received  remunera- 
tion from  the  Government  for  it,  and  were  engaged 
nearly  all  day  in  superintending  the  students'  work 
with  the  microscope,  dissecting  animals  and  the  like, 
and  those  students  received  their  instruction  gra- 
tuitously ;  and  more  than  that,  they  received  a  small 
allowance  per  week  for  their  maintenance  while  they 
were  in  London.  Supposing,  now,  the  Department 
were  inclined  to  extend  that  to  Scotland  and  to  the 
Universities  in  Scotland,  do  yon  think  that  the  Uni- 
versities would  gladly  join  in  such  a  plan? — I  think 
that  they  ought  to  do  so.  I  see  no  reason  why  they 
should  not,  and  I  think  it  would  be  oxtiT^mely  bene- 
ficial, provided  it  did  not  interfere  with  the  independent 
action  of  the  Univei'sities. 

9824.  Do  you  think  that  your  lal>oratory  accom- 
modation and  practical  rooms  would  be  adequate  when 
not  otherwise  employed  for  such  a  course  ? — I  should 
think  that  our  rooms  would  afford  quite  sufficient 
accommodation;  the  difficulty  might  rather  be  in 
respect  to  the  time  of  the  assistants  and  the  remunera- 
tion of  the  assistants ;  but  I  presume  that  you  mean 
that  those  are  to  be  provided  :  the  number  of  assistants 
would  require  to  be  increased  and  additional  apparatus 
of  course  provided. 

9825.  But  it  would  even  be  practicable,  would  it 
not,  to  obtain  special  assistants  for  the  occasion  in 
such  places  as  Ethnburgh  and  Glasgow  ? — We  should 
have  no  difficulty  in  finding  assistants  ;  such  an  office 
is  much  desired  on  the  part  of  young  men  of  merit, 
and  I  might  add  perhaps,  though  it  is  beyond  the 
subject,  that  I  think  that  there  is  very  great  advantage 
in  the  existence  and  the  position  of  those  assistants  in 
connection  with  the  University. 

9826.  Is  the  advantage  which  you  speak  of  an  advan- 
tage with  regard  to  instruction  or  as  promoting  at  the 
same  time  the  carrying  on  of  original  research  ? — In 
both  ways.     It  encourages  original  research  ;   it  uudti- 
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plies  the  number  of  individuals  who  will  have  a  desire 
to  eno'ao'e  in  it ;  it  shows  them  the  way  of  entering 
upon^it'^and  carryiug  it  on,  a  thing  which  they  might 
otherwise  have  been  quite  ignorant  of,  if  they  ha^l  only 
passed  through  the  ordinary  university  course  of  lectures 
and  examinations. 

9S27.  Do  you  think  also  that  it  might  be  a  useful 
mode  of  training  men  to  take  appointments  as  professors 
eventually  ;  I  do  not  mean  in  Glasgow  or  Edinburgh, 
but  throughout  the  country  ? — That  is  our  experience. 
Several  of  our  assistants  have  been  drafted  off  to  pro- 
fessorships elsewhere,  and  I  think  myself,  supposing 
always  that  the  original  appointment  is  a  good  one,  that 
such  an  office  isunc(uestionably  the  best  preparation  for 
Ix'Eiching.  Perhaps  I  ought  to  add  that  it  seems 
desirable  that  an  interchange  of  men  between  dift'orent 
Universities  should  take  place,  so  ns  to  avoid  the  risk 
of  local  interest  or  favour  procuring  appointments 
independently  of  the  abihty  of  Ihc  teachers. 

9828.  With  regard  to  the  teaching  of  chemistry  in 
Glasgow,  with  which  you  are  well  acquainted,  of  coui'se 
there  is  a  laboratory  for  students  in  practical  chemistry  ? 
— Yes  ;  I  cau  mention  one  or  two  facts  about  that.  In 
our  new  laboratory  about  40  workers  may  go  on  simulta- 
uoously  ;  that  is  to  s:vy,  working  on  analysis.  There 
are  about  20  just  now  ;  20  or  2o  is  about  the  number, 
and  it  is  increasing. 

9829.  Is  that  laboratory  open  the  whole  day  ? — Yes  ; 
it  is  open  the  whole  day  from  9  to  5. 

9830.  What  assistance  has  the  professor  in  prjxctical 
teaching,  and  also  generally  in  conducting  his  classes  ? 
— The  professor  of  chemistry  has  two  assistants  under 
the  ordinances  of  the  University  Commissioners,  a 
teaching  and  a  laboratory  assistant. 

983 1 .  Are  those  skilled  assistants  ? — Those  are  both 
skilled  assistants. 

9832.  Not  merely  manual  assistants  ? — On  the  con- 
trary, the  two  assistants  Professor  Anderson  has  at 
present  are  men  of  high  scientific  acquirements.  Mr. 
Ferguson,  a  master  of  arts  of  our  university,  is  a  man 
of  varied  and  superior  scientific  acquirements,  and  Mr. 
Stewart,  the  other,  is  a  very  skilled  scientific  chemist. 

9833.  Do  you  know  what  remuneration  those  assist- 
ants receive  as  such  ? — As  such  they  each  receive  100/. 
a  year. 

9834.  Is  that  contributed  by  the  University  funds  ? 
— These  salaries  are  paid  from  a  parliamentary  vote. 
There  is  also  an  allowance  of  70/.  for  class  expenses, 
paid  Irom  the  Univeisity  funds. 

9S3''j.  Is  there  not  a  good  deal  of  commercial  analysis 
carried  on  in  Glasgow  in  the.  laboratory  ? — I  believe 
there  is  some. 

9830.  Is  there  a  fee  paid  for  it? — I  presume  there  is 
for  cacli  analy.sis. 

9837.  And  the  [irofessor  receives  that,  does  he  not  ? 
—Yes. 

9838.  Avr,  not  an^ilysps  of  soils  and  manures  carried 
on  a  good  deal  I'ur  Llit:  Highland  Socicly  ? — Yes  ;  that 
consLJLutcs  a  large  portion  of  the  work  done  in  the 
lalioi-alor-y.  For  tlnrsc  analyses  the  professor  employs 
other  assistants,  paid  by  himselii  wlio,  under  direction, 
do  routine  work  of  analysis. 

9S39.  Is  not  yoiu'  present  I'rol'essor  of  Clicniistry 
actually  t!ie  cheniist  to  thu  lligliland  Society? — He 
is. 

9840.  You  spoke  of  ab<jLit  20  workers  in  the  labora- 
toi'y^ai-i!  tln;i'e  any  classes  of  practical  <'lieniistry  of 
a  less  ehilioi'ate  kind  ? — Tlieci-  is  a  class  oi'  iiraetical 
chemist  ry,  eliielly  .-iduiitcil  for  medical  students  as 
required  hythe  ir-gidalioiiH  I'oi'  niedic-id  degrees;  tluit 
class  is  lield  in  tliu  suinnier;  about  100  attend  it,  and 
that  nijiiibei'  leads  to  tlic  iieecssity  of  its  heitig  divided 
inl.(»  two  class(«  of  in^arly  fiO  In  e,a{'li. 

9841.  Do  llicy  grj  tlii'oiigli  |inu;|,ical  exercises? — ■ 
They  go  tlii-ongh  piJictical  (jxorcisi^s,  arul  I  lielievo  in 
that  class  (.lie  students  perform  experiments  which 
arc  IndicaU.^d  liy  the  I'j'ofessor,  lirtit  going  thfougli  a 
gf'nCfal  invcsLigation  ol'  l\\>'.  |)ro|)ei'lAes  of  known  sul)- 
wtances,  and  tiien  having  unknown  substances  given  to 
them  to  analyse  and  detect. 

9842.  With  regard  to   tin;   class  of  Natund  Philo- 


sophy, am  I  right  in  supposing  that  there  is  now  a 
second  professor  appointed  ? — No,  that  is  not  so  ; 
there  is  the  laboratory  assistant,  under  the  Ordinance 
(Mr.  Macfarlane),  and  Sir  William  Thomson  has 
appointed  in  addition  a  private  assistant. 

9843.  But  do  those  assistants  carry  on  any  part  of 
the  lectures  ? — The  private  assistant  to  whom  I  have 
refeiTed  does  ;  he  shares  the  delivery  of  lectures  with 
Sir  William  Tliomson,  that  is  to  say,  as  the  private 
assistant  to  Sir  William  Thomson,  and  paid  by  him. 
Such  appointments  are  made  under  the  sanction  of 
the  Senatus,  and  where  prescribed  by  the  Ordinances, 
by  the  University  Court  also. 

9844.  Which  of  the  two  gives  a  part  of  the 
lectures?— Tlie  private  assistant,  Mr.  Bottomley,  at 
present. 

9845.  So  that  it  is  not  anything  superadded  to  Sir 
William  Thomson's  course  ;  it  is  a  part  of  what  he 
previously  included  in  his  course  that  his  assistant 
now  takes  up  ? — If  I  remember  rightly,  some  change 
was  lately  made  in  the  arrangement  of  those  courses  by 
which  they  were  rendered  fuller,  with  the  view  of 
carrying  on  the  students  to  a  more  advanced  degi'ee. 
It  seemed  almost  impossible  for  the  teacher,  if  engaged 
in  scientific  investigation,  to  do  tlie  whole  of  this  work, 
and  if  I  were  allowed  to  express  an  opinion  I  should 
say  that  the  association  of  an  assistant,  especially  such 
a  one  as  Sir  William  Thomson  has  got,  conduces  greatly 
to  the  efficiency  of  the  class. 

9846.  Did  it  involve  a  longer  or  a  more  frequent 
attendance  on  the  part  of  the  students  ? — I  think  it  is 
the  same  number  of  hours,  but  there  are  two  hours  a 
day  devoted  to  attendance  on  natural  philosophy  lec- 
tures. 

9847.  Coukl  you  inform  the  Commission  whether 
those  are  all  the  assisttmls  that  the  professor  of  natural 
pliilosophy  has,  or  whether  he  has  any  other  ? — Yes. 
In  addition  to  the  two  before  mentioned,  there  are  two 
others,  one  a  second  laboratory,  and  the  other  a  pro- 
fessor's assistant,  both  appointed  and  paid  by  the 
professor. 

9848.  With  reference  to  the  laboratory,  has  he 
practical  students  working  in  the  laboratory  ? — Yes. 
I  believe  there  are  12  or  14  at  present,  but  I  am  in- 
formed that  there  might  be  as  many  as  20  or  more 
working  in  the  laboratory. 

9849.  What  is  the  description  of  the  students  that 
work  in  the  laboratory ;  are  they  intended  to  take 
charge  of  manufactories  or  to  become  engineers,  or 
what  line  do  they  intend  to  pursue  generally  in  life? 
— Tliey  have  been  very  various.  The  woi'k  which 
has  been  done  by  them  has  necessarily,  from  the  nature 
of  Sir  William  Thomson's  recent  researches,  been 
in  special  directions ;  thermo-dynamics,  electricity, 
telegraph  instruments,  atmospheric  electricity,  and  so 
forth.  I  Iiappen  to  know  that  several  of  his  very 
distinguished  workers  are  now  medical  men,  and  some 
are  engineers,  some  clergymen,  but  I  cannot  say  to 
what  class  the  others  belong  chieliy  ;  they  have  been 
various. 

9S50.  II;ive  you  considered  the  University  of  Glas- 
gow and  olhei-  similarly  constituteil  universities  in 
relation  to  tlie  carrying  on  of  original  researches  in 
science,  and  how  they  might  be  rendered  effective 
for  that  object? — In  the  first  place  I  think  it  is  of 
very  great  imporiance  that  the  professor  should  him- 
self bo  a  man  contributing  to  science  in  his  own 
department.  In  the  next  place  I  think,  as  we  have 
almost  alieady  said,  llie  assistants  ought  to  be  men 
qualified,  not  merely  to  teach  in  the  ordinary  branches, 
hut  slionid  hv.  preparing  themselves  .at  least  to  be 
Hcii'utilie  inquirers,  and  they  would  iiave  the  opportu- 
nity of  doing  original  work  in  the  eourso  of  their 
duties,  and  as  far  as  I  can  judge  many  of  them  actually 
do  so.  I  thiidt  it  would  be  of  very  groat  importance 
to  the  universities  if  that  view  were  kept  constantly 
beforo  us  in  the  arrangements  connected  with  the 
univiirsities,  that  they  are  the  legitimate  and  perhaps 
tlio  best  situations  in  which  original  scientific  work 
cau  be  going  on  in  Scotland. 

9851.  Fur  that  purpose  it  would  be  requisite,  would 
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it  not,  that  the  professor  should  have  a  certain  amount 
of  leisure  ? — It  is  so,  certainly.  To  most  men  it  would 
destroy  very  much  the  interest  of  their  suhject  if  they 
had  no  occupation  beyond  the  drudgery  of  teaching  the 
elementary  branches  that  they  go  through. 

9852.  If  the  professor  were  very  much  occupied  by 
ordinary,  teaching,  of  course  he  would  have  neither 
time  nor  energy  to  devote  himself  to  original  research  ? 
— No,  he  would  not. 

9853.  And  that  leisure  and  facihty  you  think  could 
be  provided  by  his  having  sufficient  assistants  ? — 
Giving  him  sufficient  assistants  seems  to  be  the  best 
mode. 

9854.  And  they  would  also  directly  aid  in  scientific 
inquiry  ? — I  hold  the  opinion  that  strictly  elementary 
teaching  is  not  the  best  in  the  hands  of  assistants,  nor 
the  highest  teaching,  but  there  is  a  gi-eat  deal  of  inter- 
mediate work,  as  it  might  be  called,  in  which  an 
assistant  can  very  appropriately  carry  on  the  students 
under  the  supervision  of  the  professor,  and  thus  relieve 
him  of  a  great  deal  of  that  part  of  bis  fluty,  but  I 
strongly  hold  that  the  first  impressions  of  a  scientific 
subject,  even  though  of  an  elementary  kind,  are  best  to 
be  given  by  the  professor  himself. 

9855.  Although  the  Commission  have  not  yet  gone 
into  the  question  of  aid  to  original  research,  we  may 
take  advantage  of  your  being  here  to  ask  whether  you 
have  given  your  thought  to  the  question  of  how  the 
State  might  aid  original  research  in  science  ? — I  fuar  it 
is  not  a  subject  upon  which  I  have  any  general  view. 
I  have  thought  of  it  of  course  with  reference  to  the 
universities,  but  not  otherwise  to  any  extent. 

9856.  {Chairman.)  You  are  not  prepared  to  re- 
commend any  modification  of  the  present  system  ol 
the  Government  grant  through  the  Royal  Society  ? — 
Again  I  have  not  sufficient  knowledge  of  its  details  to 
entitle  me  to  express  an  opinion. 

9857.  {Dr.  Sharper/.)  Passing  to  physiology,  is 
there  any  provision  made  for  the  practical  teaching  of 
physiology  in  Glasgow  ? — In  our  new  buildings  there 
is  accommodation  provided  for  it.  The  professor  has 
an  assistant  sanctioned  by  the  Senatus,  and  with  a 
small  allowance  as  salary,  who  gives  microscopical  and 
practical  demonstrations  ;  but  from  want  of  resources 
there  is  not  yet  established  in  Glasgow  any  sufiicient 
course  of  practical  and  experimental  physiology,  or  a 
course  of  physiological  experiment  and  research,  similar 
to  that  which  is  well  known  in  some  other  Universities, 
and  we  regard  that  as  a  very  desirable  thing  to  he 
accomplished,  could  means  be  obtained  for  it. 

9858.  You  refer  in  your  precis  to  the  importance 
of  instituting  and  encouraging  degrees  in  science  in 
the  Scottish  Universities,  and  are  prepared  to  make 
some  remarks  upon  the  scheme  proposed  for  such 
degrees  in  the  University  of  Glasgow  ;  probably  you 
would  favour  the  Commission  with  your  views  upon 
that  subject  ? — There  is  a  primary  difficulty  in  institu- 
tions like  the  universities  of  Scotland  from  the  very 

.natural,  and  up  to  a  certain  extent  the  very  proper, 
favour  in  which  the  old  arts  degree  has  been  held  for 
ages,  producing  an  indisposition  to  break  in  upon  that 
degree,  but  to  those  who,  like  myself,  have  chiefly 
looked  at  the  scientific  side  of  the  queslion,  it  has 
always  appeared  that  science  was  too  much  neglected 
in  connexion  with  the  old  degrees.  In  one  university 
chemistry  I  think  was  included  in  the  requirements 
for  the  arts  degree,  and  various  slight  approaches  to 
the  including  of  science  have  been  made,  but  mathe- 
matics and  natural  ijhilosophy  Jiavo  in  almost  all  of 
them  stood  alone  as  the  scientific  branches,  and  still 
remain  so. 

9859.  Natural  philosophy  has  long  been  one  of  the 
requisite  subjects  of  study  for  divinity  students  in 
Scotland,  has  it  not  ? — ■Divinity  students  go  through  a 
full  course  of  arts.  Witliout  being  required  to  take  a 
degree  they  go  through  a  four  years'  course  of  aits,  or 
a  three  yeai-s'  course,  according  to  the  modification 
which  is  possible  by  our  regulations  for  the  examina- 
tion, but  the  divinity  students  go  through  a  full  course 
of  arts,  including  mathematics  and  physics,  but  not 


chemistry,  before   they   enter  upon  their  course  of    A.  T/iomson, 
theological  study.  Esq.,  M.D., 

9860.  Did  the  University  Commissioners  prescribe  -^■^-^•.  ■f.-^.'S 
any  curriculum  of  study  for  the   degree  of  Bachelor   g  MarclTiSTa 

or  Master  of  Arts  ? — They  abolished  the  degree  of       

Bachelor  of  Arts,  and  prescribed  a  course  of  study  for 

the  degree  of  Master  of  Arts. 

9861.  But  the  only  scientific  subjects,  I  presume, 
would  be  mathematics  and  natural  philosophy  ? — 
Those  alone.  In  respect  to  honours  they  made  a 
modification,  allowing  honours  to  be  taken  in  natural 
science  as  well  as  in  several  departments  already 
belonging  to  arts;  in  mathematics  and  physical  science, 
in  philosophy  or  in  classics,  in  those  three  departments. 

9862.  (Professor  Stokes.)  You  stated,  I  think,  that 
in  your  University  chemistry  was  required  for  the 
Arts  degree ;  is  it  required  as  a  necessary  subject  or 
only  optiouEd  ? — Not  in  our  University,  but  I  think  in 
Aberdeen  it  was  at  one  time  a  part  of  the  cuniculum 
in  King's  College,  and  natural  history  in  Marischal 
College.  In  the  United  University  natural  history 
alone  now  forms  a  part  of  the  curriculum  for  the  arts 
degree. 

9863.  (Dr.  Shar-pey.)  Have  degrees  in  science  been 
actually  instituted  in  Glasgow  ?— The  Senatus  had 
last  year  the  subject  fully  under  consideration  through 
a  committee  of  their  number,  and  the  committee  has 
reported  a  scheme  which  has  now  been  adopted  by 
the  Senatus.  It  has  since  received  the  approval  of 
the  University  Court. 

9864.  Can  the  scheme  be  presented  to  the  Com- 
mission ? — I  may  mention  its  nature.  The  diflriculty 
to  which  I  have  referred  having  been  felt  with  respect 
to  the  degree  in  arts,  it  was  thought  best  to  institute  a 
separate  degree  in  science,  for  which  also  facilities 
existed  from  the  fact  of  its  being  recognised  in  the 
last  Keform  Act  for  Scotland  as  a  qualification  for  the 
University  franchise.  The  Representation  of  the 
People  of  Scotland  Act  recognises  the  Bachelorship 
of  Science  as  a  degree  qualifying  to  vote.  There  is 
no  mention  of  a  degree  in  science  in  the  University 
Act,  nor  in  the  report  of  the  Commission  of  1858; 
but  the  Commissioners  took  evidence  from  the  pro- 
fessors and  otiierswith  respect  to  the  question  whether 
there  was  reason  to  modify  the  degree  in  arts.  At 
that  time  I  suggested  that  the  topics  included  in  the 
curriculum  of  arts  were  too  various  and  too  extensive 
now-a-days,  300  years  after  the  first  institution  of  the 
degree,  to  enable  any  candidate  to  acquire  a  sufficiently 
good  knowledge  of  them  to  appear  for  an  examination, 
and  that  I  thought  it  extremely  desii'able  for  that  and 
other  reasons  that  the  degree  in  arts  should  be  modi- 
fied, somewhat  after  a  plan  of  divergence  in  four 
directions ;  thii.t  a  curriculum  of  two  years,  which  all 
should  be  required  to  go  through,  including,  of  coui'se, 
languages  and  mathematics,  should  form  a  common 
foundation,  and  that  then  the  degree  might  be  given 
to  the  candidates  who  pursued  their  studies  and  passed 
examinations  in  four  different  sections  —  classics, 
literature,  and  languages  for  one ;  philosophy,  meaning 
mental  philosophy,  for  another;  mathematics, physical 
science,  and  natural  philosophy  for  a  third  ;  the  fourth, 
which  would  probably  require  subdivision,  being 
natural  science  or  biology  and  geology. 

9865.  Would  they  have  an  option  ? — Yes;  hut  that 
was  merely  u  suggestion,  and  I  have  mentioned  it  only 
to  point  to  the  ditSculty  which  the  committee  felt,  and 
in  consequence  of  which  they  abandoned  any  attempt 
at  that  subdivision,  however  desirable  in  some  respects 
it  might  appear.  Other  considerations  have  made  it 
more  expedient  to  found  a  degi'ee  in  science.  I  do 
entertain  some  doubts  whether,  the  degree  in  arts 
remaining  as  it  is,  it  will  be  vei-y  easy  to  establish  this 
degree  in  science  without  more  being  done  than  lies 
within  the  power  of  the  Senatus.  I  should  be  cautious, 
perhaps,  in  expressing  such  an  opinion  ;  but  I  almost 
think  that  the  establishment  of  a  Faculty  of  Science 
is  the  most  direct  and  efficient  way  in  which  science 
can  obtain  that  position  in  the  universities  of  Scotland 
which  it  deserves.  I  do  not  think  that  we  are  likely 
to   succeed  in  establishing  a   satisfactory  degree  in 
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science  until  some  measure  of  this  kinrl  is  adopted,  and 
there  is  a  determined  concert  and  action  on  the  part 
of  those  men  who  are  more  immediately  intercyted  in 
the  scientific  branches. 

98ti6.  Yon  would  constitute,  I  presume,  a  fifth 
faculty  from  the  existing  professors  ? — Yes,  from  the 
existing  professors  or  from  other  new  chairs  which  it 
might  be  thought  right  to  institute. 

9867.  What  are  the  Faculties  in  Glasgow  ? — ^Arts, 
divinity,  law,  and  medicine,  I  may  add  that  in  the 
scheme  which  has  been  atlopted  by  the  Senatus,  while 
the  scientific  branches  are  recognised  separately,  they 
are  in  each  department  combined  with  a  part  of  the 
arts  curriculum.  Our  degree  in  law  has  hitliorto  l^een 
only  au  honorary  degree,  and  it  was  held  to  be  desiralile 
that  we  should  have  the  means  of  giving  a  degree  upon 
study,  and  law  is  accordingly  one  of  the  departments. 
A  eertiticate  in  engineering  had  already  been  given,  and 
it  was  considered  desirable  to  raise  that  into  the  rank 
of  a  degree ;  that  is  the  second  department,  viz.  of 
engineering  and  mechanics ;  the  third  department  is 
that  of  natural  science,  divided  into  two,  the  biologciil 
and  the  geological  sections.  In  each  of  these  three 
di'|Kirtments  the  branches  of  study  which  were  con- 
siilered  most  immediately  necessary  and  specially  con- 
nected with  the  department  are  made  to  constitute  the 
cuiTiculum  ;  and  then,  in  somewhat  different  propor- 
tions, the  residuum  is  made  up  of  a  varying  number 
of  branches  taken  from  the  curriculum  of  arts  at  the 
choice  of  the  candidates.  For  example,  in  law  the 
required  curriculum  consists  of  Scotch  law  anti  con- 
veyancing, which  are  our  two  law  classes,  and  any 
five  of  the  classes  in  the  Arts  curriculum. 

9868.  Which  five  do  the  law  students  usually 
select? — The  classics,  the  logic  or  moral  philosophy, 
and  the  English  literature,  and  this  is  regulated  now 
in  G-lasgow  by  the  requirements  of  the  Faculty  of 
Procurators  who  have  established  a  curriculum,  and 
that  determines  the  choice  of  certain  branches. 
There  is  a  pi-ovision  also  of  an  alternative  lessening 
the  number  of  the  arts  courses  by  one  in  the  case  of 
civil  law  or  forensic  medicine  being  taken,  or  in  the 
event  of  political  economy  or  liistory  being  taken  in 
conjuQction  with  any  other  University  course.  In 
natural  science,  and  first  the  biological  section  of 
it,  the  qualification  runs  thus  :  any  four  of  the  follow- 
ing five  courses,  chemistry,  anatomy,  jdiysiology, 
zoology  including  comparative  anatomy,  ami  botany. 
Thus  a  choice  is  given  between  botany  and  zoology, 
and  then  any  four  of  the  classes  in  the  arts  curriculum. 
In  the  Geological  Di'partment  the  rule  is  geology, 
chemistry,  zoology  including  comparative  anatomy, 
higher  natural  philosophy  and  any  four  of  tlio  classes 
in  the  ;u'ts  currieuluni.  In  ongim^ii-iii^  science  the 
curriculum  consists  of  mathematics,  natin-al  philosophy, 
inorganic  chemistry,  geology,  civil  enginccj-ing,  and 
any  two  of  the  classes   In  tlic  Arts  curvicuhnu  (  xcept 
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matlieimLtics  and  natural  p 
fc'-l  there  is  one  wjuit  at  h 
Is  that  niodi'ni  languagtjs  un-  iiowl 
Alt.hongh  I  do  not  doubt  the  efi'rct  wli 
tl]'M;h(--irs  if.ir  j(]  cultivatiug  thrjiowi 
to  study  ;inil  us  a  good  mental  disfi| 
|KT-(Oj]s,  yd  I  have  always  iclt  that  i(,  is  nol 
(l)s'-i].lii)('  \\>r  ;ill  niiiKis,  and  that  it  is  even  h.  ; 
degree  nuijiJr  tljjit  iktsous  of  nieril,  imd  m-.ji 
in  a  variety  of  otiicr  d('|Ki.rtmeiits  should  I' 
accidental  want  ol'  tliis  lii-st  step  in  Ojc 
r^du'-iition  wlitc]i  hn»  ]ii-<:u  so  long  in  vogue,  I: 
fronr  jitliiiriinL'-  1o  tliosc  honours,  and  llicrcloru  I  hn\<'. 
always  Colt  tliaf.  any  system  vvhi<:li  prolrsscs  to  bi'iii"' 
out  the  scieiititi*:  taJcnl,  r>r  I  hi'  imtiul  ry  l)y  (  ncdiiiu'jr- 
ment  from  degrees HhouJd  In:  as  (-lasl.ic  ;ih  possihlc,  ;i,nd 
that  whilst  insisting  u))rnr  ;l  (-rTiiiiu  amount  ii.ud  tlui,!, 
a  g'jod  ainoiMiU)C  sc^ii^ntilic  and  gcnrr';il  i-nli  iv;i(iuu  it 
should  ojteu  the  door  to  a  greji.t  viiriely  (if  Iluit  cul- 
tivation. J  think  the  proposed  system  somewhat 
defective  in  tliat  ceHpeet,  aUliough  J  daresay  it  muy 
bo  allowed  that  it  ])osrieHSOs  some  advantag<;,H  in  not 
restricting  the  i>ranclies  so  much  as  iu  the  arts  di'-n-ee. 
Natural  phiJosopliy  also  might  have  1jccn  with  [no- 


priety  made  one  of  the  required  branches  in  biological 
science. 

9869.  But  on  the  whole  you  are  in  favour  of  a 
certain  degree  of  alternation  being  allowed  i' — Yes,  a 
choice  should  be  allowed  if  possible.  The  system  of 
equivalents  is  I  think  a  good  one  in  these  matters. 
We  do  not  know  as  yet  how  this  degree  in  science 
may  affect  the  education  of  students  hereafter,  it  must 
be  tentative,  and  it  should  therefore  be  as  wide  as 
possible,  so  as  to  give  opportunity  for  those  who  have 
been  placed  in  various  circumstances  as  regards  their 
early  education  to  obtain  it. 

9870.  {Chairman.)  Would  you  allow  that  choice 
from  the  beginning,  or  would  you  insist  upon  a  common 
groundwork,  and  then  at  a  particular  stage  in  the 
education  allow  the  choice  to  intervene  ? — I  see  con- 
siderable advantages  in  a  common  groundwork,  but  I 
am  loth  to  restrict  it.  I  would  rather  it  were  entirely 
open.  For  example,  I  can  conceive  the  case  of  a 
person  who  from  accidental  circumstances  has  not  had 
the  advantage  of  a  classical  education,  and  yet  who 
afterwards  has  attained  very  considerable  scientific 
knowledge  and  general  cultivation,  and  who  has  in 
addition  a  knowledge  of  the  modern  languages,  who 
might  be  quite  as  well  entitled  to  receive  such  a  dis- 
tinction as  a  person  who  had  a  smattering  of  Latin  or 
Greek  to  begin  with.  I  have  no  doubt  that  those 
who  are  in  that  position  will  make  themselves  ac- 
quainted with  the  ancient  languages  to  a  certain 
degree  in  their  after  life,  but  I  should  like  the  system 
to  be  as  free  as  possible  in  the  commencement  at  all 
events,  until  wo  know  better  by  experience  how  it  will 
act  in  bringing  forward  scientific  acquirements. 

9871.  {Dr.  .Sharper/.)  Otherwise  very  meritorious 
men,  who  are  likely  to  make  a  successful  career  in 
science,  would  be  stopped  in  limine  ? — Certainly. 

9872.  {Chairman.)  Much  depends,  I  suppose,  on 
the  age  at  which  the  University  career  begins.  But 
in  arranging  a  course  of  instruction  from  the  begin- 
ning, the  hyi>othesis  is  that  you  begin  with  young 
men,  and  carry  them  upwards ;  in  that  ca-^e,  therefore, 
you  niight  have  a  common  groundwork,  and  then  build 
upon  it  the  separate  courses  of  instruction  afterwards. 
Your  remark  in  your  last  answer  seemed  rather  to 
point  to  the  mode  of  dealing  with  men  who  came 
before  you  in  the  first  instance  after  they  had  arrived 
at  a  certain  age,  and  completed  a  great  part  of  their 
education? — No  doubt;  but  even  with  regard  to 
younger  men  J  should  not  W-  disposed  to  nnike  the 
rule  too  stringent  ;  at  all  events,  I  should  allow  of  a 
system  of  e(iuivalcnts,  or  u  clioieo  between  ditl'erent 
subjects. 

987.3.  At  what  agedothe  studeuis  come  generally  to 
the  University  of  Glasgow  ?— It  turned  out  somewhat 
unexpectedly,  upon  making  (he  inquiry  some  years  ago, 
that  the  avi-nigc  age  of  Ilio  whole  students  was  19  yeiu-s. 
hou-ever,  th.it   that  is  not   a  fair  view  of  the 


I  helii 


age  at  which  a  gi-ejit  nuin])ev  of  the  students  do  come. 
riiJd  bigii  average  arises  IVoin  a  number  of  i)ersoiis  of 
a  <h'c.ded!y  more  advanced   age  being   mixed  with  the 

9S74.  {/)r.  Sharper/.)  It  would  be  inore  instructive, 
would  It  not,  if  lliey  were  arranged  .-u-cordin..'  to  nge, 
and  yon  found  out  in  whieh  year  ihore'wns  the 
greaU-sl.  nund.er  P— Y.'s.  1  find  i'rom  returns  furnished 
'''  ""'  Ifiai  ni  ih,.  present  session,  out  of  3t)9  students 
<'l  nrls  joMnng  lli,-  Hiilversify  for  the  first  time    nein-ly 

'"""-' '■^' '■■■(w,.>n  the  ages  of  15  and  L'2  years; 

<'!■  "le  age  of  Hi,  jind  one-sixth  of 
noil.T  the  age  of  15,  and  32  above 
Of  SO  me.lieid  sdidentswho  have 
inedu-nl  course  in  tl,e  presold.  ses.sion, 
10 ages  of  16:,.nd21  years,  3.j  between 
"d  19  years;  a,nd  both  among  the 
<"d  intrant  studi'uts  .some 
nnnd)er  orenis  belweeii  tbti  agi's  of  25  iin 
I  may  adil,  as  iliustrating  further  tl  "' 
our  University  stn<lents,' that  the  --tv 


.v\y 


17  yr 
thai  ' 


irs;     Id  Mr 
if  22   yenr: 


56  are  belween  I 
the    ages   of   17 
iuls  anil   tlie  nu'i 


Htudents  attending  the  Ljvtin 


rease  m 

>  a.nd  27  years. 

general  ago  of 

■rage  ;ige  of  325 


.      .       ,    ,.       „.^  ^'^^'^^  during  the  present 

session  (excudnig  32  exceptional  cases  above  25 
IS  louna  to  be  17'8  years. 


5  years) 


KOTAL  COMMISSION   ON   SCIENTIFIC   INSTRUCTION,    ETC.  : — MINUTES    OP    EVIDENCE. 


47 


9875.  {Chairman.)  Then  yonr  remark  refers  rather 
to  the  management  of  an  institution  like  the  Uni- 
versity of  Glasgow,  which  has  to  deal  with  a  number 
of  persons  of  mature  age,  than  to  such  an  institution 
as  Eton,  or  a  great  public  school  ? — Yes,  my  remark 
referred  chiefly  to  Scotland  and  Glasgow. 

9876.  But  assuming  that  you  had  an  institution  to 
which  the  students  came  when  they  were  compara- 
tively young,  would  you  not  rather  think  it  desirable 
to  lay  a  general  groundwork  before  sanctioning  any 
selection  of  particular  subjects  ? — I  am  afraid  that 
would  lead  me  into  a  discussion  of  the  whole  subject 
of  how  far  classical  study  is  the  best  discipline. 

9877.  I  only  wished  to  understand  whether  your 
remarks  referred  to  the  particular  case  of  the  University 
of  Glasgow  or  to  your  ideas  as  to  the  best  system  of 
education  generally? — They  refer  chiefly  to  the  latter, 
because  I  hold  the  opinion  strongly  that  there  are  certain 
minds  that  are  not  improved  by  any  attempt  to  com- 
municate classical  knowledge  to  them.  It  is  the  tra- 
ditional system  which  prevails  in  this  country  to  a 
great  degree,  and  men  have  not  yet  opened  their  eyes, 
I  thinlf,  sufficiently  to  the  great  difference  amongst 
persons.  It  may  be  a  very  good  mode  of  discipline 
for  young  persons  so  far  as  it  goes,  but  I  think  there 
are  some  others  that  might  be  better, 

9878.  Therefore  under  any  system  you  would  allow 
considerable  latitude,  would  you  not  ? — Yes,  under 
any  system  I  would  wish  to  see  the  greatest  latitude. 

9879.  (Z>r,  Sharpei/.)  I  presume  that  you  contem- 
plate the  case  of  a  lad  who  may  not  originally  have 
determined  what  line  he  will  take,  or  even  whether 
he  should  go  into  the  University  at  all,  who  afterwards 
showed  some  aptitude  for  scientific  study  and  scientific 
work,  but  who  had  not  laid  a  foundation  of  classical 
knowledge,  and  to  whom  it  would  be  extremely 
difficult  and  onerous  to  get  it  up  ? — In  the  immense 
subdivision  of  labom"  which  exists  in  this  country, 
and  the  great  increase  of  the  extent  of  detailed  know- 
ledge required,  it  is  clear  to  rae  that  a  man's  education 
in  the  middle  ranks,  I  mean  of  those  that  are  to  gain 
their  livelihood,  must  now  have  some  reference  to  his 
after  occupation,  and  I  should  say  that  it  was  ex- 
tremely difficult  to  find  an  efficient  general  system,  at 
least  in  secondary  schools  and  in  universities,  which 
would  be  entirely  free  from  such  reference  ;  that  is 
to  say,  in  all  circumstances  I  think  that  as  soon  as 
possible  the  education  should  be  more  or  less  adapted 
to  the  line  of  life  in  which  the  person  is  afterwards  to 
be  placed.  With  reference  to  the  professions,  I  think 
it  is  of  very  great  consequence  that  that  should  be 
kept  in  view  from  an  early  period.  I  judge  of  this 
matter  very  much  of  course  by  my  own  profession ; 
and  I  have  always  felt  that  there  was  too  little  attention 
given  to  that  subject.  Indeed,  in  my  own  esperience, 
being  the  first  teacher  of  the  medical  students,  and 
having  inquired  what  circumstances  induced  them  to 
join  the  medical  profession,  I  am  grieved  to  say  that  in 
many  instances  I  have  not  received  satisfactory  reasons. 
Purely  accidental  circumstances  seemed  to  regulate 
the  choice  of  the  profession  more  than  anything  else. 
It  was  not  always  any  taste  for  it ;  it  was  no  know- 
ledge of  science  that  had  induced  them  to  decide  on 
foUowing  the  medical  profession.  I  should  like  thiugs 
to  be  put  in  such  a  position  that  a  person  going  into  a 
scientific  profession  such  as  medicine  really  did  so 
from  a  love  of  the  science,  and  I  do  not  think  matters 
will  be  right  until  it  is  so.  It  is  pei'haps  a  Utopian 
view,  but  I  think  a  great  deal  might  be  done  by  a 
scheme  of  education  which  would  afford  the  means 
for  a  lad  to  follow  his  bias.  We  have  little  means  for 
that  at  present.  If  lads  have  what  may  afterwards 
turn  out  to  be  a  taste  for  scientific  pursuits,  this  is 
liable  to  be  suppressed  by  the  vain  attempt  to  communi- 
cate classical  knowledge  to  them,  a  thing  for  which 
they  have  not  the  slightest  liking.  There  are  others 
again,  difterently  constituted, who  distinguish  themselves 
in  literary  studies,  and  it  is  quite  right  that  they  should 
be  encouraged  to  go  on  further  with  them. 

9880.  (  Chairman.)  Surely  that  remark  rather  points 
to  the  necessity  of  placing  before  boys  a  coasiderablc 


variety  of  mental  food  in  ordei-  that  they  may  be  able  A.  Tkomson, 
to  ascertain  in  which  direction  their  bias  lies  ? — It  is  Esq.,  M.D., 
precisely  in  that  way  that  I  look  upon  it.  LL.D.,  F.H.S, 

9881.  Then  that  shows  the  desirability,  does  it  not,       -,     ,   ,„-„ 

of  making  the  first  steps  as  general  and  wide  as  pos-       , 

sible,  because  until  a  person  has  had  some  general 
instruction  it  is  really  a  matter  almost  of  guess  work 

and  chance  for  him  :  he  cannot  tell  in  which  du-ection 
his  tastes  would  probably  lie  ? — I  am  quite  aware  of 
that,  but  unfortunately  the  general  opinion  in  the 
country  and  the  habits  and  the  whole  arrangements  of 
our  old  educational  institutions  are  adverse  to  it. 

9882.  (Dr.  Sharpey.)  With  reference  to  the  insti- 
tution of  a  Faculty  of  Science  what  advantage  would 
you  expect  to  accrue  from  that  specially  ? — In  the 
fii'st  place  those  professors  belonging  to  it  would  have 
an  opportunity  of  meeting  together  and  considering 
and  comparing  their  views  upon  scientific  subjects.  In 
the  next  place,  they  would  stand  in  a  more  influential 
and  important  position  if  they  had  a  Faculty  of  their 
own  than  if  they  were  merely  a  minority  or  a  small 
fraction  of  another  Faculty,  or  mixed  up  as  at  pre- 
sent with  different  Faculties.  Their  consideration 
would  be  directed  much  more  towards  one  point,  that 
of  securing  a  proper  position  for  science  and  the 
efficient  teaching  of  it.  I  think  there  are  many  direc- 
tions in  which  the  establishment  of  a  Faculty  of 
Science  would  not  only  be  useful,  but  it  seems  to  me 
to  be  very  strongly  called  for. 

9883.  Then  they  would  have  authority  to  represent 
as  a  Faculty  their  views  to  the  Senate  ? — Yes,  it  would 
not,  however,  necessarily  be  constituted  of  men  belong- 
ing to  one  Faculty  alone  ;  we  have  at  present,  I  think, 
several  professors  who  belong  to  more  than  one 
Faculty,  and  of  course  this  would  apply  to  the  Faculty 
of  Science. 

9884.  Are  you  prepared  to  inform  the  Commission 
as  to  your  view  ivith  respect  to  the  extent  to  which  the 
examinations  of  students  are  useful  ? — I  have  through- 
out my  whole  career  as  a  teacher  ptirsued  a  system  of 
examination,  first  of  all  orally,  and  more  recently,  that 
is  to  say,  within  the  last  15  or  20  years,  by  written 
questions,  and  I  think  in  most  subjects  it  wonld  be 
impossible  to  conduct  a  large  class  efficiently  without 
engaging  in  those  examinations.  On  the  other  hand 
there  are  attendant  evils,  more  especially  the  one  which 
belongs  also  to  multiphed  examinations  for  degrees  and 
preferments,  that  of  causing  preparation  solely  for 
examinations.  It  is  the  great  evil  of  the  day.  The 
great  bane  of  teaching  at  the  present  day  is  that  we 
are  not  teaching  students  for  the  desh-e  of  knowledge. 
I  mean  that  they  are  not  impelled  simply  by  a  desire 
of  knowledge  in  general,  but  rather  of  knowing  only 
that  which  will  serve  their  purpose  at  the  next  exami- 
nation. Examinations,  if  the  students  could  be  taken 
unawares,  would  be  good,  but  that  is  almost  impossible 
mechanically  to  arrange.  I  feel  very  strongly  indeed 
the  harm  that  is  done  by  over  examination,  and  by  this 
preparation.  Tt  seems  to  extend  itself  to  all  branches 
of  education  now.  I  find  in  regard  to  classical  educa- 
tion that  it  is  fi-pquently  not  an  effective  real  knowledge 
of  the  language  that  is  acquired.  We  often  find,  for 
example,  that  a  boy  learns  to  translate  a  certain 
author  or  a  portion  of  an  author,  but  he  does  so  with 
very  little  acquisition  of  a  real  knowledge  of  the 
language.  I  have  met  myself,  and  that  has  called 
my  attention  to  it  very  strongly,  with  many  instances 
of  persons  to  whom  1  have  referred  a  short  passage, 
of  some  very  simple  author,  "  I  have  not  read  that 
book,  sir,"  is  the  answer.  The  student  had  read  some 
other  book  of  the  same  author,  and  was  quite  prepared 
to  translate  and  give  you  the  parsing,  the  grammar, 
and  everything,  upon  that  part,  but  he  had  not  gained 
much  knowledge  of  the  language.  Precisely  the  same 
defect  belongs  to  our  scientific  and  professional  teach- 
ing ;  so  that  I  cannot  help  thinkiDg  that  there  is  some- 
thing radically  wrong  in  our  system  of  instruction. 
It  is  the  great  pressure  I  have  no  doubt,  that  is  the 
cause  of  the  whole  evil ;  in  fact  it  is  the  present  staio 
of  the  world,  one  might  say  almost  the  rapidity  with 
which  we  live,  that  is  the  cause  of  the  wholn   thiog; 
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but  I  do  think  that  steps  should  be  tnken  to_  make 
that  tunc  dcvotoil  to  preliminary  studies,  which  in 
Scotland  is  sometimes  six  and  sometimes  eight  years, 
more  productive.  Perhaps  I  may  be  allowed  to  say 
that  I  am  an  advocate  for  a  thorough  system  of  exami- 
nations in  teaching  classes  especially.  Perhaps  the 
observations  previously  made  apply  more  strongly  to 
other  examinations,  such  as  those  for  degrees  and 
preferments;  the  class  examinations  1  hold  to  bo  a 
very  important  adjunct  to  the  other  duties  of  a  pro- 
fessor. 

S885.  {Dr.  Sharpcy.)  Are  yon  al)!e  to  give  a 
practical  character  to  your  examinations  ? — Very  nmeh, 
and  in  a  subject  like  mine  the  more  practical  the  better, 
so  as  to  correct  some  of  the  faults  to  which  I  have 
before  referred.  In  my  leaching  of  anatomy  1  have  of 
course  great  opportunities  in  a  hd)oratory  where  work 
is  goiug  on  of  examining  practically,  and  my  assistants 
examine  there  also  ;  but  I  have  also  pursued  the  system 
lately  of  making  the  jiupils  bring  their  work  info  the 
public  class-room,  and  give  demonstrations  before  tlieir 
fellows  of  their  anatomical  work  ;  and  I  have  found 
that  that  has  had  a  very  good  effect. 

9886.  (Chairman.)  Do  you  think  that  there  is  any 
greater  difficulty  in  detecting  mere  cram  in  those 
subjects  with  which  you  are  particularly  connected, 
than  tliere  is  in  the  other  branches  of  kjiowlcdge  ? 
— In  truth  in  my  subject  it  is  perfectly  easy  to  detect 
cram,  I)ut  notwithstaiuling  that  the  strulents  still  jier- 
sist  in  it.  There  is  no  difhculty  whatever ;  a  few 
minntes  is  time  enough  in  my  subject  to  examine  a 
man  and  at  once  to  distmgnishbet^veen  realkiiowk-dge 
and  cram,  but  notwithstanding  all  this  I  am  sorry  to 
gay  the  habit  is  so  strong  and  the  custom  so  prevalent 
that  the  students  persist  in  the  attempt  to  cram. 

9887.  In  natural  science  generally  it  is  ])CculinrlY 
easv,  is  it  not,  to  detect  cram  ? — Yes,  in  practical  exa- 
minations you  have  the  advantage  that  yon  can  at  once 
distinguish  between  information  which  is  got  by  mere 
reading  or  cram,  and  real  knowledge  of  the  snbj(^ct. 

9888.  (Ur.  Sharpcy.)  I  think  the  Commission  will 
be  interested  to  V'lwn  from  you  some  information  re- 
Fpecting  the  scientific  collections  of  the  Ohisgow 
University,  the  Ilnnterian  Musfuni,  and  others? — The 
Hniiterian  Museum  is  a  general  collection  which  Dr. 
William  Hunter  by  his  will  in  1783  be'|iica1hcd  in 
trust  to  the  then  existing  professors  of  ("ilasgow 
College  and  their  successors,  togf:ther  with  8,000/.  for 
the  erection  of  a  Imilding  and  the  maintenance  oC  the 
collection.  The  building  was  began  in  1804,  and  the 
collection  was  trnnsferi'ed  in  1807  to  Gla.s^ow. 

9889.  Now  it  is  removed,  is  it  ni)t,  to  the  new  Uni- 
Vfi>ity  buildings? — It  is,  l>nt  tlic  eollfction  is  ]iot  yet 
placed  in  the  niuscnm. 

s    <h'i]]olishe(l,  is  it    not? — 

.■oiisidcrable  part  "{  th(^old 
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a  anlavy  of  lOOZ.  to  the  keeper  who  is  the  Professor  of 
Nalm-iil  History  (not  iiooessiirily  .so,  l)ut  is  BO  at 
present),  iind  VXll.  to  tho  assistant  keeper. 

9897.  Is  it  open  to  and  vi.sitocl  by  tho  puhlic  !■— It 
was  so  up  to  a  certain  time,  when  we  were  disturbed 
by  the  removal. 

9898.  But  henceforth  will  it  he  so?— Wo  expect 
tluit  when  arranged  it  will  be  much  visited  by  tho 

9899.  It  will  bo  free  to  ihem,  will  it  ? — That  must 
depend' upon  whether  the  University  can  arrange  to 
have  Butfieient  attendance.  The  only  reason  against 
it  would  he  the  increased  cxpensi!  of  attendants  and 
cleaning.  The  University  otherwise  I  am  sure  would 
be  mudi  disposed  to  tlirow  It  open.  A  small  foe  w.is 
previously  charged,  an.l  upon  certain  occasions  it  was 
much  reduced,  so  that  very  large  numbers  of  personB 
at  certain  seasons  of  the  year  visited  the  museum. 

9900.  Are  you  able  to  make  use  of  the  specimens 
in  tlie  museum  to  any  considerable  extent  for  tli» 
illustration  of  your  lectures  ?— It  has  been  done  to  a 
certain  extent.  Of  course  that  would  lie  quite  legi- 
timate in  connexion  with  the  natural  history  course, 
because  specimens  for  that  couise  could  scarcely 
otherwise  be  obtained. 

9901.  You  have  a  special  collection,  have  you  not, 
for  your  class  ? — Yes,  I  have  shown  occasionally 
specimens  from  tlie  Ilunterian  Museum  at  my  class; 
but  I  have  a  sufficient  museum  of  my  own  as  well  asa 
collection  purchnsed  by  the  University  from  the  heirs 
of  the  late  Professor  Jelfr.ay,  which  two  constitute  a 
largo  illustrative  class  museum,  and  I  am  in  the  habit 
only  of  showing  some  preparations  from  the  Ilunterian 
Museum,  of  which  I  c.annot  lin.l  other  illustrations. 

9902.  Besides  those  two  collections  which  you  have 
mentioned  .arc  there  any  other  scientific  collections  in 
the  University  of  Glasgow? — Perhaps  I  ought  to 
mention  next  in  connexion  with  the  University  two 
institutions  as  connected  with  teaching,  the  Botanic 
Garden,  an.l  tlic  Astronomical  Observatoiy.  The 
Botanic  Garden,  not  being  the  property  of  the  Uni- 
versity, but  the  University  having  privileges  in  con- 
nexion with  it  in  consequence  of  a  large  subscription 
formerly  made  to  if. 

990.'i.  That  is  maintained,  is  it  not,  by  private  sub- 
ficrijitions? — It  is  a  private  institution  ;  it  belonl^a  to 
a  comjiany  or  set  of  shareholders.  In  a  part  of  the 
garden  there  is  a  collection  of  plants  systematically 
arranged  foi-  botanical  instruction,  of  which  the  Uni- 
versity studenis  make  use;  and  I  may  here  mention 
that  tlie  TTniversily.  .aided  l>y  a  Jirivate  subscription, 
recently  piirclias.Ml  llie  extensiv.'  .lric.1  iierliarimn  .ind 
the  lilirary  of  li.itanicnl  works  lielonging  to  the  late 
Proless.ir  AValker  Arnott,  together  with  tlie  large  and 
b.-:iiitiliil  coli.'.-lion  oi'  niicr.iscopieal  specimens  of  tlio 
Diat.imaeeie  ma.].'  by  liimseif. 

990t.  II.iw  is  Ih.'  .ibsi'rvniory  niiiinlain.-'d  ?— TilC 
olisiTvaliirv  is  a  iiiii\ei>il v  iiisliliition.  It  belongs  to 
Ihe  L'iii\.'rsily,  anil  tiler.'  is  a  .■..llection  of  iiislrnuu-uts 
tlierr,  ol'  wlii.'li   snine  are  wvy  \aliiabl.\  .'specially  a 


It  . 


I  th 


nil 


111     .1. 


bring  il 
pres.-nt, 
989.'), 
to  I  he  II 
is  not,  I 


ni' 


-^A'rs, 


I.I.I 


I'll 


iilil  . 


■igiinillyl,i'i|i 
liiit.'miii.'.'p- 

lliiil  s 

mil    II 


"I'J  ■■ 


-'I'll. 'I 

i:_'.'iii, 


9S92.  '1 
Jioi'taht  |.; 
an.l  it  has  r.'.'.'iv.'.l  y 

il|.    to  till'    I 
tb.'l'.i  lll'illg  IK,  lii.iils. 
Isaiiy  pint. .nil. '8,01  )0/.ii 
us.iini  iLviiiliible  I'.ir  its   nil 

iilbrli .'ly.  III.'  wli.,1.'  .il 

■   inli'i-.'ht  wlii.li    1,11.1   II....,' 

l.'.i  in    111.',   I, n^,    1, 

at  till'  (11. 1  C.illi'g,'. 
9894.   By  wlmt    nimiiis    is  'it,  m, 
the  I'lnids  ofth.i  University. 

989.';.  (ioiil.l  y.iii  my  wliul  iiiiio 
annually? — 'Jlie  wh.il.i  siitn  in  I 
som.;  shillings. 

989(i.  Does  that  include  the  atleiidant  ? — It  includes 


the 


il  1 


111 


2\HI. 


r.'l'r 


'tin 


g  e.p 


al.irial  wli 


K.'ilh    .■\l 

'rii.'ie  is  also  a  r.'ll.'.'tiii'; 
Lor.l    llr.'a.lalliiiiii',  wlii.'li 


^lly 


iiDO,-;. 

Slut.'  '!- 
Tiny  In 
to  spe.'i 
t„  iinil',', 

IllIM'   M' 


from  III. 

9!)()7. 

hi'  h.as. 


Tli.'Ui 


V  liltl.'. 
•rlir  Pi., 


Uiii 
Has 


I  linn^ 


eh   b 

lelonged    (o  Sir   William 
an  excellent  inslrmncnt. 

frle,^ 
1    is  1 

■eope  which  was  given  by 
he  property  of  ihe  Uni- 

.CCl 

'Udol 

asgow  has  i-ji(her  n  largo 
Illy  ol'  .iny  aiil  from  the 

■:\y    i 

•o    ol"    available    income. 

snni.s 

\\Iiieli  are  aitpvopriatcd 

•s;i(i( 
lilt   < 

\^,   scholarships,  salaries 
'i'  available   income  they 

'Asl 
with 

I'onomy  receives  a  salary, 
ary  nl*  •2'20!.  ;i.  yejir,  and 
's  roriui  assi.^faiit  100/. 
the  n)).^eivatory  ? — Yes, 

99(IK.  Does  iK'  l.-etiif.'  in  llie  Univ.'rsily  or  at  tlic 
olis.'i'vatory,  us  a  professor  ?— Mu  givns  h^ctures  as  pro- 
fessor in  the  University,  and  practical  iiistru.'tioiis  at 
the  Observatory,    llo  liasuelasa  room  in  the  University 
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buildings,  and  there  is  a  small  fund  for  the  purchase  of 
astronomical  instruments  from  Mr.  Wilson's  l)equest, 
amounting  to  about  45/.  annually.  Thci'i^isaUo  a  auni 
appropviutcd  from  tht?  Meteorological  DupatlnK'ut  of 
the  Board  of  Trade,  as  it  is  one  of  their  stations  for 
meteorological  observations.  That  has  been  a  very 
great  advantage  in  counexiou  with  the  Observatory. 
Dr.  Grant  has,  I  believe,  felt  it  so ;  but  he  could  give 
more  precise  and  full  information  as  to  the  astronomiail 
department  than  I  can. 

9909.  I  supi>ose  that  those  are  all  the  collections, 
properly  so  called,  of  the  University,  except  the  library 
of  course  ? — With  regard  to  the  collection  to  which  I 
have  refeiTed  in  my  own  establishment  in  connexion 
with  anatomy,  which  is  one  of  human  anatomy  with  a 
considerable  amount  of  comparati\c  anatomy,  there  is 
no  reason  why  those  parts  of  thai,  colln/tion  which  ai'C 
suitable  for  the  general  museum  j^lionld  not  pass  after- 
wards into  the  general  museum  (as  T  mean  to  leave  my 
collection  in  the  University),  retaining  that  portion  of 
it  which  is  immediately  useful  for  class  purposes  in 
connexion  with  mine.  I  believe  that  Dr.  Anderson  is 
the  possessor  of  a  collection  of  specimens  of  chemical 
and  mineralogical  substances.  As  to  natural  philo- 
sophy, of  course  there  is  the  apparatus  of  natui-al  philo- 
sophy, and  there  is  a  small  fund,  I  think,  from  Mr. 
Wilson's  bequest  foi'  the  purchase  of  apparatus ;  but 
we  have  no  sepaiate  fund  lor  that  from  the  University. 
The  class-collection  of  materia  medica  substances  which 
belonged  to  Dr.  elohn  Coojier  was  given  to  the  Uni- 
versity, and  Dr.  Cowan  has  it  in  Ids  class  room.  I 
think  that  these  are  the  whole  of  the  collections  of  any 
extent. 

9910.  May  I  ask  you  what  your  opinion  is  wjth 
regard  to  the  advantage  of  the  establishment  and 
maintenance  of  museums  thi'oughout  the  country, 
accessible  to  the  public  with  a  view  of  promoting 
scientilic  knowledge  ;  I  refer  particularly  to  museums 
of  zoology  and  geology  ? — Considered  as  a  collection 
of  those  objects  with  scientific  views,  I  have  always 
thought  that  there  was  a  disadvantage  in  subdividing 
museums.  There  ought  to  he,  not  perhaps  one  only,  but 
several  large  museums,  throughout  the  countr}",  which 
may  be  made  more  or  less  complete  by  absorbing  all  the 
most  valuable  specimens,  so  as  to  fill  up  scientific  series  ; 
but  on  the  Other  hand,  if  we  look  to  the  dissemination  of 
a  taste  for  science,  and  a  general  knowledge  of  it,  it  is 
quite  obvious  that  we  must  subdivide  collections,  and 
make  such  collections  as  are  most  readily  obtained, 
fitted  foi'  those  purposes  ;  and  therefore  I  am  greatly 
in  favour  of  the  establishment,  in  some  places  it  may 
be,  of  collections  of  typical  specimens,  in  others  it 
may  be  with  most  advantage  of  local  specimens 
illustrative  of  local  objects;  in  fact,  all  such  collec- 
tions as  wUl  increase  the  interest  of  the  public  in 
their  subjects  and  in  scientific  knowledge.  In  Glasgow 
I  might  give  as  an  example,  there  has  long  existed  ji 
considerable  collection  of  general  and  natural  history 
objects  in  the  institution  called  Aiulerson's  University, 
and  moi'e  recently  the  University  has  so  far,  through  its 
professor  of  natural  history,  favoured  the  establishment 
of  a  museum  of  this  kind  in  the  ])ublic  park  situated 
near  the  University ;  and  we  think,  so  far  from  injuring 
the  interests  of  the  Hunterian  Museum,  considered  as 
a  scientific  collection,  that  we  may  even  be  able  to 
assist  the  Hunferian  Museum  by  ei:clianging  speci- 
mens and  dnplicates,  and  allowing  such  a  collection  to 
be  viewed  by  the  public,  and  increasing  their  interest 
in  its  subjects,  while  all  specimens  that  really  fill  up  a 
series  or  are  valuable  in  a  scientific  point  of  view, 
might  he  obtained  by  the  Uunlerian  Museum  as  the 
more  complete  and  scientific  collection. 

9911.  1  am  referring  [jarticularly,  not  io  the 
question  of  one  great  central  musenin  in  one  localily 
as  distinguished  from  two  or  three  in  tli(^  same 
locality,  but  rather  to  the  distribution  of  such 
museums  over  the  country  in  <liiil'rent  towns  and 
centres  of  population?  —  It  seems  to  me  tiiat  the 
people  in  general  will  never  ncquin.-  nnicJi  interest  in 
science  unless  they  have  praetieaf  illuslrafion  of  it; 
that  as  models  of  machinery,  and  especially  -working 
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models,  would  lead  them  to  take  au  interest  in  the 
construction  of  the  real  machines,  so  likewise  objects 
in  natural  history  would  lead  them  to  consider  and  take 
an  interest  in  the  (luestions  connected  with  those  sub- 
jects. Both  are  necessary  for  purposes  of  education 
and  to  give  that  interest  in  science  which  we  all  wish 
to  promote,  I  think  that  those  museums  spread  over 
the  country  would  have  a  very  beneficial  effect. 

9912.  Do  not  you  think  that  they  might  be  ren- 
dered very  nsefid  to  the  science  teaching'  in  schools  in 
the  neighbourhood  ? — Clearly  they  would.  In  fact 
such  teaching  could  not  be  effective  without  having 
the  use  of  such  preparations. 

9913.  As  to  the  means  of  supplying  matei-ials  to 
such  museums  has  it  occurred  to  you  that  there  a.re 
any  sources  which  might  he  available  for  it  ? — Per- 
haps from  w^ant  of  habit  and  want  of  attention  we 
have  not  availed  ourselves  of  the  means  which  are 
existing.  I  am  sure  that  in  great  towns  like  Glass'ow 
or  Liverpool  there  are  quantities  of  interesting  speci- 
mens in  natural  history  which  diiferent  people  are 
keeping  as  curiosities  which  could  be  thrown  into 
museums  with  useful  effect;  and  that  we  scarcely  yet 
know  what  tlie  resources  of  the  country  are  in  that 
resjtect. 

9914.  Supposing  that  the  means  of  maintaining  a 
s|)ecial  ofiicer  connected  with  the  gi-eat  Hiniterian 
Museum  at  Glasgow  could  be  found  who  might  collect 
specimens  from  the  sources  which  you  refer  to,  and 
ai'range  them  and  distribute  them,  of  course  expenses 
being  paid,  might  not  that  be  a  mode  of  improving 
local  collections  ? — I  think  that  the  person  connected 
wifh  the  Hunterian  Museum  might  be  advantageously 
so  employed. 

9915.  And  also  to  distribute  redundant  specimens 
to  localities  where  they  arc  wanted,  auil  to  superin- 
tend exchanges,  because  in  some  localities  they  are 
rich  in  })artii;ular  specimens  and  defective  in  typical 
specimens,  so  that  they  could  afford  to  give  something 
in  cxeliangp,  wdiicli  would  be  a  means  of  completing 
their  series.  1  mean  completing  in  a  certiun  wn.y, 
beeauso  there  must  always  Ije  two  or  three  grades  of 
museums  between  the  highest  and  the  most  simple,— 
and  do  not  you  think  that  some  means  miglit  be,  taken 
with  aid  granted  from  the  public  money,  for  the  pur- 
pose of  improving  an(l  rendering  more  useful  the  col- 
lections throughout  the  country  in  the  way  hinted  at  ? 
— 1  have  no  doubt  that  that  might  be  very  useful. 
We  will  suppose  a  man  who  has  the  knowledge  which 
is  required,  and  the  only  difficulty,  wdiich  is  only  a 
partial  one,  would  be  with  regard  to  gifted  specimens. 

9916.  Do  you  kee|)  all  s|ieeiniens  wiiieh  ;o'e  gifted 
whether  they  come  to  beivdundaut  or  not? — Nonnnallv 
we  do. 

9917.  {Pn.fcssor  S/iiit/i.)  I  do  not  think  you  men- 
tioned to  us  ^^■hatwas  the  title  of  the  degree  in  science 
which  it  is  proposed  to  grant? — Caeheloi*  ni' Sricnce. 
We  have  not,  as  in  Edinburgh,  proposed  to  ii 
Doctor  of  Science.  Wc  have  not  seen  oiiv  wa 
yet.  In  Edinburgh,  I  believe  they  ha.\'e  n 
for  a  bachelorship  and  a  doctorshi[). 

9918.  Has  that  question  been   considered 
gow  ? — -It  has  Iwen  to  a  certain  extent. 

9919.  Could  you  state  what  were  the  reasons  thai 
determined  you  not  to  propose  the  institntiim  of  the 
doctorate  ? — I  thtuk  it  was  more  from  doubt  as  to  (he 
pro|ier  ad<litions  which  would  bo  required  to  be  lunde 
to  the  qualifications  for  the  bachelorship  than  from  aiM- 
oth(n-  reason.  1  do  not  tliiidc  that  the  committee  nf 
the  Senate  saw  their  way  cl<-arly  in  a.  pro|ii>]-  disllnedou 
between  the  doctornle  and  tlie  bachelorship.  They 
CLHisidei'cd  it  cnon^'h  ;is  a  li!!>t  step  lo  iirnjiose  the 
bachelorshiji. 

9920.  1  understand  from  you  that  the  Bacheliirslii|.  in 
S<'Ience  would  Ijc  given  upon  examination  ? — Quite  so. 

9021.  Woidd  it  be  requisite  in  that  exainlnalion 
that  the  candidate  should  safislV  the  examiners  in  ad 
the  subjects  that  were  mentioned  in  each  branch  of 
the  suliject  ? — Generally  that  would  be  so.  I  do  not 
pretend  to  say  how  fai'  in  Ihe  'iiaiiagenieiU  of  the  ex;i- 
nn"nation  the  board  oi'  cxannners   might  be  entitled  to 
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take  .1  view  of  tlic  (nialificafions  of  the  oanrlid.'itc  as 
a  wliole,  or  whctlier  eacli  examiner  woiiUl  liave  to 
report,  and  whether  his  report  would  be  taken  as  linal. 
I  myself  have  the  view  that  to  some  extent  at  least  it 
is  fair  lo  the  eandiilale  that  the  judgment  sliould  he 
that  i.i'  th<>  whole  lioard  rather  llian  that  of  the 
inili\";dual  examiiiei's, 

9922.  (Dr.  Sluirpri/.)  Espeeially  ou a  subject  whieli 
is  not  professional  like  medieine  ? — Y 
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able  the  eainlidato  to  avoi.l  all  the 

-I  believe  in  most  instanees  it  wouM, 
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992o.  Is  the  degree  siiuply  thai  ,.r  llaelulor  in 
Science  without  stating  the  p.utieular  laaiieli  in 
science  in  which  the  dc(,n'ce  is  oldalued,  or  is  it  one 
■and  tile  same  degree  in  all  cases  ? — It  is  the  same 
degree  ;  there  is  lio  distinction.  As  liir  as  I  can  re- 
eolleet  no  method  of  distingiiishing  them  was  suggested, 
although,  no  doubt,  some  plan  of  distinction  would  he 
desirable,  anil  ntiglit  be  contrived. 

9926.  (Dr.  Simrpcij.)  How  is  it  willi  the  degree 
in  engineering,  is  tliat  a  llaebelor  of  Seieneo  degie,. 
^vith  a  special  ceitilicale  for  engineering  ? — 'J'iiat  was 
at  one  tiiuc  the  intention,  liat  1  see  no  rule  pnnided 
for  it  by  letters  indiealive  of  llie  di.-tiactien. 

9927.  (J'rofcssor  Smith.)  Has  this  been  considered 
in  connexion  with  it,  the  distinction  lietwcen  the  two 
degrees  of  Bachelor  of  .Science  and  D.ictor  of  Sciiaiee, 
whether  the  doctorate  of  science  might  not  be  given 
in  connexion  with  original  work  of  some  kind,  and  in 
that  way  whether  a  distinction  might  not  l.e  ma.le 
between  that  and  the  Ijachelorsliip  ? — Tiie  matt.i- 
was  e.aisid.Ted,  but  not  so  as  to  lt?ad  lo  the  instit.ili..ii 
of  Ihe  d..el..iat.-.  T-liere  was  only  a  paitial  cousi.lir- 
ation  of  it  with  regard  to  engineering. 

992S.  [Dr.  XhrniH'!/.)  \Miat  woiil.l  be  }-..ur  .,h:i 
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sioncrsphtns  ofthe  means  adopted  for  securing  heMing 
anil  ventilation  throughout  the  buildings,  as  con- 
structed by  Mr.  Wilson  W.  Phipson,  C.E.  These 
consist  mainly  in  the  forced  introduction,  by  means  of 
a  liui  driven  by  steain,  of  fi'esii  air  driiwn  from  a  con- 
siderable height,  .and  suitably  Avarmed,  into  the  diffe- 
rent aparttnents,  together  with  a  system  of  extraction 
by  tile  connection  of  the  vitiated  air  flue.s  with  elevated 
shafts  surrounding  the  smoke  tines.  0[»en  tire-places 
are  pi-ovi.l.'d  in  the  smaller  sitting-rooms.  It  will  be 
observed  that  one  side  of  the  gre.at  quadrangle  is  left 
vacant  ^y)V  the  exiensiou  which  m.ay  be  required  after 
a  lapse  of  years;  the  part  printed  without  shade  has 
net  yet  been  completed. 

99.3t}.  Where  are  those  buildings  ? — Upon  an  emi- 
neiK.-e  at  tile  west  side  of  Glasgow,  about  two  niileg 
from  the  I'ixeliange,  which  may  be  considered  as  the 
centi'c   of   business.     The  ground  has  a   very  quick 
slo|)e  down  to  the  river  Kelvin.  The  town  is  extending 
rapidly  in   this  direction,  and  all    ]-ound  even   to  the 
vn^s{,  but  the  river  Kelvin  surrounds    two  sides  of  the 
ground,  and  upon  those  two  sides  a  considerable  open 
space  will  be  left  permanently,  partly  in  the  University 
groimdsaud  jiartly  in  the  public  park  of  the  city.     To 
the  west  there  is  also  an  open  sjaaee  occupied  as  students' 
exercise    ground  ;  and    beyond    that,  the    site    of  the 
Western  Infirmary,  a  sick  hospital  which  is  now  being 
creeled   there,    and  which  ivill  serve  for  the  clinical 
instruction  of  the  University  iVIedical  School.     To  the 
north  is  the  district  of  Hillheail,  in  which  dwelling- 
houses  are  extending.     The  main  building  is  540  feet 
long  by  about  300  broad,  consisting  of  two  qu.adran»les 
divided  by  the  pubUc  hall,  which  is  not  yet  completed. 
Tlir  open   space  within  those  quadrangles  is  180  feet 
si|naie,  an.l   in  addition  the    chemistry    and  anatomy 
bnil. lings  .xtend  outsi.le  tile  main  Imil.ling  to  the  cast. 
The  iialiiral  [ibil.iM.phy  l.ib.iratory  is  within  the  m,aiii 
building:   th..   clunni.-al   bd.oratory    is  in    the   octa.'oo 
outljuiliiing  In  the  east.  '^ 

99:;i.  Hon  many  students  is  it  filtod  up  f.ir  ?— It 
IS  considered  that  it  icill  hold  40  working  at  the  .same 
lune  ;  it  would  hold  more,  but  40  ea^iiv,  allowin;  a 
little  more  than  six  feet  s.piare  for  each  worker      ^ 

9932.  Is  there  a  class  laliorato.  v  ;-_Ye<  '  Tea 
will  observe  on  the  plan  th..  pr..le.,..;.-s  room,  the 
api.arntus    mom,  !li,.    luninec    r.i..m,  the  private  lalio- 

1.1.  .  I... -  -   jf  ,.,.,^.,„.^.||^     With  respect 

rk  that  lb,-  e.miplete  Ibnn 
quadrangle  placed  on  such 
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6,  Old  Palace  Yard,  Westminster,  Friday,  8th  Marck  1872. 


WILLIAM  SHARPEY, 


Present  : 
Esq.,  M.D,, 


Sec.    R.vS.,    IN  THE    CUAIK. 


George  GAcraEL  Stokes,  Esq.,  M.A.,  LL.D.,  Sec.  U.S. 
Henrt  John  Stephen  Smith,  Esq.,  M.A.,  F.K.S. 


James  McClelland,  Esq.,  examinetl. 


9934.  {Chairman.)  You  were  ktely  President  of 
the  InstiLute  of  Accountants  and  Actuaries  ? — Yes, 
an  institution  lu  Glasgow  incorporated  hy  Koyal 
Charter. 

993o.  And  you  have  been  managing  director  of 
Andcr^.on's  University  ? — I  have  been  a  trustee  of 
Anderson's  University  for  37  years. 

9936.  Will  you  have  the  goodness  to  inform  the 
Commission  as  to  the  origin  and  constitution  of  that 
institution  } — Anderson's  University  was  instituted  by 
John  Anderson,  Pi'ofessor  of  Natural  Philosophy,  in 
the  LTniversity  of  Glasgow.  The  constitution  is  laid 
down  in  his  will  dated  the  7th  of  May  1795,  and  a 
codicil  thereto  dated  the  4th  of  January  1796.  I 
have  brought  with  me  a  copy  of  tlie  will,  which  iy 
now  produced.  The  management  of  the  University 
has  been  conducted  from  the  death  of  Professor 
Anderson  to  the  present  time  in  the  terms  of  his 
will.  The  University  is  governed  by  81  trustees, 
and  these  trustees  ai'e  divided  into  nine  classes  :  first, 
tradesmen;  secondly,  agriculturists;  thirdly,  artists  ; 
fourthly,  manufacturers  ;  fifthly,  mediciners  ;  sixthly, 
lawyers  ;  seventhly,  divines  ;  eighthly,  philosophers  ; 
and  ninthly,  kinsmen  of  the  testator  and  namesakes  ; 
Anderson  being  the  name . 

9937.  Who  appoints  or  elects  those  trustees  ? — 
The  will  appointed  the  81  trustees,  and  originally 
named  and  designed  them,  and  their  acceptance  of  the 
oilice  made  them  trustees  of  the  institution  until  they 
absented  themselves  six  times.  When  they  absented 
themselves  six  times,  each  class  of  nine  had  a  right  to 
elect  their  own  companions  in  the  class  so  as  to  fill  up 
the  vacancies,  and  in  this  way  the  81  trustees  have 
lieen  kept  up  to  the  present  time. 

9935.  But  practically  do  they  fill  up  the  ^'acancics  ? 
— They  do  fill  up  the  vacancies.  A  man  is  not 
allowed,  unless  under  exceptional  circumstances,  to 
be  a  trustee  under  the  will  unless  he  attends  at 
least  the  quarterly  meetings  which  arc  held  every 
three  months. 

9939.  Arc  the  managers  elected  by  the  trustees  ?— 
Yes,  nine  managers  are  elected  by  the  trustees,  by 
ballot,  and  those  managers  attend  to  the  detail  and  the 
working  of  the  University. 

9940.  (Professor  S/okes.)  Is  there  one  manager  for 
each  class,  or  do  they  elect  th&  managers  as  they 
please  ? — No,  they  are  elected  more  with  a  view  to 
their  efficiency  and  interest  taken  in  conducting  the 
business  of  the  University. 

9941.  {Chairfnan.)  Are  there  a  secretary  and  other 
officers  ? — There  are  a  secretary  and  an  officer  whom 
they  call  in  Scotland  a  janitor,  to  take  charge  of  the 
buildings. 

9942.  Are  the  Professors  formed  into  faculties  ? — 
The  Professors  are  classified  into  faculties  undt-r  the 
following  heads  :  first,  the  Faculty  of  Arts,  including 
|)liysies  or  natural  philosoph}'.  mathematics,  and 
chemistry;  secondly,  the  Faculty  of  ]Mi'dicine,  in- 
cluding chemistry,  the  institutes  of  medicine,  the 
practice  of  medicine,  anatomy,  surgery,  midwifery, 
materia  mediea,  medical  jiu'isprudeuce,  ophtlialniic 
medicine,  surgery  and  clinical  instruction,  and  Ixitany  ; 
and  there  are  also  the  Faculty  of  Law  and  the 
Faculty  of  Theology,  but  those  faculties  are  both  in 
abeyance  at  present. 

9943.  What  foundation  did  Dr.  Anderson  leave  for 
tlie    establishment   of   this    institution  ? — Tlie   chief 


foundation  was  contained  in  his  will.  With  the  excei)- 
tlon  of  philosophical  apparatus  and  personal  eifccls 
there  was  little  else  than  the  formation  of  the  system 
mentioned  in  the  will  wherewilh  to  carry  out  the 
intentions  of  the  founder. 

9944.  Then  how  has  it  been  established  and  main- 
tained ? — It  has  been  maintained  up  to  the  present 
day  in  its  present  efficient  condition  ti:roiigh  the  per- 
severance of  the  trustees  and  the  occasional  gifts 
from  time  to  time  of  the  citizens  of  Glasgow,  and  also 
I  may  add  by  the  purchase  of  propei'ty  and  mort- 
gaging their  property  to  banks,  the  University  pacing 
the  interest. 

9945.  Still  they  must  have  had  ca])ital  ibr  that 
purpose,  bow  was  that  obtained  originally  ? — The  only 
way  in  which  they  had  capital  was  by  the  purchase 
of  property,  and  making  a  mortgage  upon  the  jiro- 
perty  almost  to  the  full  extent  of  the  value  of  the 
building. 

9946.  Then  that  would  partly,  of  course,  be  supple- 
mented by  the  fees  of  the  students  ? — Yes.  No 
endowments  have  been  attached  to  any  of  the  Faculties, 
and  the  professors  are  dependent  upon  i'ees  from  their 
students,  and  until  lately  they  were  obliged  to  pay 
rent  for  lecture  rooms  in  the  University.  The  subject 
of  rents  being  paid  by  the  pi'ofessors  has  always  been 
a  very  sore  question  with  t.he  managers,  and  I  myself 
have  helped  a  good  deal  to  get  the  debt  paid  in  order 
to  free  the  professors  from  paying  any  rent,  and  I  am 
glad  to  say  that  in  its  present  state  we  are  in  a  situa- 
tion to  dispense  with  such  jjayuients.  1  think  that  the 
first  legacy  was  left  by  J;nues  Yeates  of  London,  whi> 
bequeathed  to  the  University  in  1S29  a  liftli  ]>art  of 
the  Island  of  Shuna,  an  island  iu  the  estuary  of  the 
Clyde,  which  at  present  yields  4(!/.  a  year. 

9947.  What  has  been  the  attendance  of  students  in 
recent  years  ? — As  to  the  attendance  of  the  .students 
I  have  got  a  return  of  the  students  who  have  attended 
the  scientific  classes  apart  from  what  are  callud  the 
popular  classes  in  1870-71. 

9948.  What  has  been  the  attendance  on  the  chief 
scientific  classes  of  the  institution  exclusive  of  me<li- 
cine? — The  attendance  on  the  scientific  classes  iu 
1870-71  ivas  as  follows  :  On  ziatural  pliilosophy, 
taught  by  Professor  A.  S.  Herschol.  a  son  of  the  late 
Dr.  Uerschel,  on  sound  and  light,  o{  students,  uud 
74  students  in  applied  meclumics ;  108  students 
altogether.  Those  lectures  nw  supplemented  b 
popular  lectures. 

9949.  Might  I  ask  ^^■he(heI■  those  lectures  are 
mathematical  natural  philn.-nphv.  er  whefhei-  iliev  are 
chietly  independent  of  nnuheuialics  r — liidepeudeul  nf 
mathematics.  In  mathematics  Dr.  Alexander  Laing 
is  the  professor,  and  he  also  teaches  the  lower  l.^rauches 
of  mathematics,  algebra,  and  trigonometry,  and  also 
arithmetic  lor  lads  and  hoys,  and  most  .sueeessfnlfy 
leads  them  to  the  higher  branches  of  nuulH/iraties'; 
there  were  120  altogether  last  Year  in  his  class. 

9950.  Do  you  know  how  far  he  goes  in  mallie- 
maties  ? — No  :  he  goes  certainly  througji  a  cou.MdcrabIc 
portion  of  Euclid.  Tiie  presenr.  pi-ot'e'ssor  of  chemistry 
is  Dr.  Thorpe,  who  succeeded  to  Dr.  Penny. 

9951.  He  lias,  in  the  first  ])Iace,  to  give  a  course  of 
lectures,  has  he  not  ?— Yes.  The  winter  courst  consists 
of  a  daily  scientific  cour&e,  63  attendini,'. 


McCkUand, 
Es.,. 


J 


9952.  That  I  understand   apj-lies  to   th. 
lectures  ? — Yes.     Then  there   is  Ih. 


>'s/ematic 
s  of  praelieal 
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,  McCMla,,J  chomisliT,  wliidi  lias  operatioiiB  in  Ihe  lalioratory,  9X7.  Did  Dr.  Anderson  especially  coiitemplale 
£■>■;.  atttniU-d  l.y  27  students,  and  of  medical  cliemistry,  popular  courses  of  lectures  ?— His  cliiei  object  was  tlie 
attended    l.'v    1,  niakinir  31  altogether  who  attended      instruction   of  the  woi'king   classes  of  Glasgow,  and 


ISO  elassrs  in  that  year. 


.ecially   he   included  lectures  to  ladies  upon  scien- 
snbjeets.     Even  in    17!).^,   Dr.  Anderson  was  so 


yi).)3.  What  IS  the  nature  of  the  practu'al  chennstry  ;■  ,    .- •      •    -•      '  i  ,  *l,„  t,-..ii 

.  ,    ,,     ,,-    .i      1       A      *i  1  n   1    ,  ;„  )],.>  progressive  in  liis  ideas  that  he  l)esou<;iit  tno  tlustees 

lu-h  the  2 1  attend.     Are  they  workers  all  day  in  the  1    ,^       ,     ,  ^     ,    ,■  ■     ,-r.  ...k:.^.  ^c 

,  ,        ,        -J     .1  1  ^-  i.   *i        I         It    ,.,,..  to  liav(M(;ctures  for  ladies  upon  scieulilic  subjects. 

lalKiraiury  .^ — ^Only    a   jiortion    of   the    day,    liut    oni'  i 


ey  workers  an  uay 
president",  Jlr.  YollllK,  will    he  lietlcr  able' to  speak  t 


)96S.  Have   those   lectures   ever    been    given? — 

Iiiit.  ,Soon  after   the   constitution  of  tjie  University,  they 

!)9.-)4.  And    how   has  it  been    with    ivard   lo    I  he  were  given  by  Dr.  Garnett,  Dr.  Birkbcck,  and  others, 

medical  ehemistry  ?— In   the    sllininer  session   in    tlie  Dr.  Thoriie,  the  pres.nit  I'rofessni'   ol    Chemistry,  lee- 

laboratory   tluT,.    were    o,    and    the    praetieal    inedi.'sl  tnivs  to  laches,  and  a.  large  nmnber  ol  ladles  attend  the 

ehemisiry  had  42  students,  making  the  nniMhernltend-  Dn.sieal  leetnres.     Dr.  Lirkbeek  in  1800  gave  a  iamiliar 

ing  the  winter  and  »nn,iuereonises,>r  Dr.  Thorpe  Ml.  ex|.ositi,.ii   ..i  nurhanies  and    general    science  to  .500 

9955,  111    the    siini.ner     is     the     |Me,-(ieal     nu 'al  arli/.ans.      Tliey    met   wckly    lor    three   mouths,    and 

chemistry,  as  it  is  called,  a  coniseid  I  .raeli.'al  chemistry  were  gratuitously  iiistroeled.      'I  his   [iroved    to   be  the 

S|ieeially  adapted  to  medieal  slndenls  ?— Yes.  origin  "I'  meidrinies'  mstltllles. 

995(i.  The  live  students  in  (he  hibca-alory  I  presume  '.I'.lliil.   TlicTe  have    been    gills,  have  tliere  not,  ospe- 

are    working    students    who    renriin    all    .lay  ?— Very  eially  ilestiued  lo  su|iport  the  popular  lectures  ?_Yes; 

likrlv.      I'l'iiiaps  young   men,  bidniiging    lo  eounliiig-  thit  first  was  from  .lolin  Freelaiid,  of  Nice  ;  thatgeutle- 

houscs,    ginng    abroadj     who     wish.'d    to    understand  imin  gave  7,.'00/.    tothc^    I'liiversily  under   a   special 

inactical  chemistry.  di^ivl,  ,i  eopy  of  which   I    now  produce.      1    am  one  of 

9957.    The  luslilnles   of    Medicine,  fanghl     by    Dr.  H"'    Mirviving    Inislces    under   il.  and    lie-    interc;st  of 

U  alsou,  inelndc-  physiology,  1  pivscnne?— Tin  re  are  10  this  grant  is  lo  be   applied  in  leaeliing   three   subject! 

professors   in    llac  Faeuliy  Oi'  Slc-cleeicce,  and   in  I.S70  to  Ihe  working  classes  :    1st,  ehc-mistry ;  I'ncl,  mechanics 

-     -  •  ■  ■  and  experimental  ]iliy^ies;   and  .'Srdly,  human  anatomy 

and  physiiclogy.      .Mr.  Kwiiig,  of  Glasgow,  in  a  similar 
laniier,  has  set  apart  under  aoollier  cleecl  3,000^.  (and 


lliey  had  424  students  allogelher. 

99.)N.   In  the  class    ol'  Institutes  of  iMecliciue  is  the 
i[|~lrnc>lion  eonlined   solely  to   leetnri'S,  or  is  there  any  ,■  ,i    ,     ,-     ,     ,      ,  i        .    .,       ■  -      „ 

lass  ec.unertecl  with  it  ?-l  believe  in  all   of      ■''■  ,<:"!'>'."'    "'f  '''■'"V  '  ,  "•'"'   l""'l."'-\'l»'  ,",'."=™s'  »f 


prac: 

Ihein  Ihcae  cuv  pnielind  chissc'S,  especially  in  that  of 
Dr.  r-iic-li;iii;iii,  but  ill  the  Jlecheal  .Jiiiisprudeiiee  class 
it  is  merely  by  lecturing.  Dr.  M'Call  Anderson's 
Md.jeet  is  the  practice  of  luedieine.  He  is  a  genlle- 
inan  well  known  to  the  medical  profession,  from  his 
"  Treatises  on  Diseases  of  the  .Skin." 

9959.  As  regards  anatomy,  taught  by  Dr.  Ilnc'Iia- 
naii,  in  the  course  of  the  year  how  many  stnclenis 
does  he  have?— 162  in  1X70. 

9900.  And  c.f  eoiirscc  thai  c-i.uiprebend^  those  at- 
tending tlic.  IceUnvs,  .■iiid  ;.|,-,i  iho-e  ill  the  cli...scv(iiig 
room  :-_Yes,  it  iiicdiicl.'s  tlir  clis-c'caing  room  as  well. 
He  Ictlnlvs  holb  cially  and  wi  III  diagram-,  iiiid  wilh 
the  liuimin  body. 

99111.  .'"lIV  you  aware  Nvlic4hi>r  t 
Ijic.-ciis  for  Ih'e  Htndv  of  iinieliecd 
Aiidca-oiiiciii     TniNce'dlv  ?— .\s     [eras     ivgards     ;li,. 

aec'cn Istioii  lor  «liHhccK.,r  meiliiniy 1    also   fcr 

Ihc  cli,.eelirig  rocni  cd'  sicalomy,  i  bc.iie\-e  it  is  only 
inrmici'  lo  t\,.  riiivis-sily  ot' G  Iccs'm.w.  TIu^  plans 
whieh  I  piciclucc  will  show  thc'  alva  cd  l.otic  llio  di-- 
sec'ling  room  and  the  lc.c4iiri-  rooms,  so  as  lo  make;  ;iny 
occe  judge,  iliat  Is  accpiainlecl  with  the  snbjec'l  whelhcn' 
Una.'  i,  siinlcic'1,1  s.eeomlnoclalion  or  mil. 

Olilio.  Arc    Ihey  limply    Mipplic'cl   willi    the  malerial 

9!)'i.'i.   Allogellur  how  ly  lire  llicrc-  iillriiding  on 

lie-  .-ei.'iitdie  cdicsses?~79:!  in  llcyiiir  Is7l)-7I. 

99(il.  Arelhereciic-c-s  iibc  in  linigniigcs  ?  — Yc^s.  1 
iieiv  ,-iiy  wilh  regard  lo  llic  j.-;„silly  ..I'  ,Mrdieiiic>,  Unci 
llic'  .jii'ill.scccpi  wlio  iiiv  prot.  ..>!  -■  sir  ,  licl,.,[  l,v  111,. 
ti-uOcs,  1111.1  l.y  l.iillel,  an. I  III,' e.  .i.l.-l  .■:.i;  i-  li.l.rn  I,, 
l.iei  n. ...... t  .1.1.  I.I.    Ciui.li.liil.  -  I. ...I.  ii|,..ii  ]..  ill..:-.  I,.,.|...| 

lo  .A  11. 1,  r,-.,..  -  I    i.ii.s    ilv.i.lll I'll  111.  I    l.iiv.'  I..|(    lilll.. 

ccc...l..Hi.nl,ioi.l  111  V.    I..'.- ili.y.'.l  I.,  psy  loilli..  r, .;, 

ii'ai'.'|.|.I.ie-   ■  I..  11   high.r  |..iiil ill.,. I   lli.w   bay.' 

ol'liei    l..'.li     111...   |.Ii I    iiit.i    c.lli.s-  bi.iv.'r-ilic.'s.       A„ 

yo.i  111-.'   iiwi.i.',  I,. I.'    li-i.-iid    Di-.  41i..ii.;is  Giideim, 

iVIa-l.-r  ot  III.     Alii. I,    II.  I.I    ...    p,..|llc,ii    llicac.,  micl   wics 


wdlieh  is  lo  be  appli.'d  in  Sf.iiring  the  dehvery  of 
lec'lures  upon  the  th.'.iry  and  liisloiy  of  music,  on  the 
lives  of  .■mill. 'lit  musicians,  an. 1  on  -neb  branches  of 
aeoustii's  as  may  be  necesssr}'  to  illiistriitc  the  scienco 
an.l  practii'e  of  uiusie. 

9970.  Have  those  iiopular  eouives  of  lectures  been 
well  attended  ? — Yes,  very  well  indeed.  It  is  a  re- 
markable increase.  l're\"ious  to  those  gifts  being  made 
the  mimbers  were  small  compared  to  what  Ihey  are  noiv. 
During  the  last  term,  in  the  popular  e!a>ses  in  natural 
philosophy  by  Dr.  Ilersehel  there  were  251  students, 
in  anatomy  and  physiol.igy  by  !)]■.  f;e..i-g,.  Buchanan, 
327  stii.lcaits  ;  in  chemislry  by  Dr.  Thor])e,  394  slu- 
ck'Uts  ;  in  niiiMc  as  scientifically  taught  by  Mr.  Brown, 
1 10  stiidenis  ;   in  the  art  and  [iraetice  .."f  vocal  music 

lai.t  ],y  i\|,..  MeLelland,  134  genlleiuen  and  64  ladies; 
Ibe  milking  HIS  stuck'nts  ;  and  in  botany  by  yir.  Henned.v, 
ihe       177  stndeuls  ;  making  in    all  attending    the    popular 

elii.sses  of    .\iider-oirs    rniversitv    l.4.'.7    stu.lents   in 

1  .S70-7  I . 

9971.  Tl 


sepi 


.■lii-s  ?— I     ,lid    ll.inl,     .., 


sh.iws  ..lh,.rwi 
s.j.aral.-  stii.h' 
alten.liiig  III, 
slndents'  allei 
leiided  two  ,di 


Ijo.s    llll.l 


fe. 


olc' 


o.l.i  ..f  clc'c'licn    apply  I,,    „||    I 
■  -V.s,  I.,   all    lb.'    sce.e.lil 


pr. 


99Wi.  With  iTgar.l  lo  the  pepider  iliivs 
evening,  lia.vc  those  l..'.'ii  io-ad  i.l..,l  IVc.m  lli,.  I,..m- 
nilig?— 'fhe  p.. pillar  idasi-.eB  liavc'  I.c'ii  e,.,  i  i,il  .„,  |Vc 
lie  .iirli.:-!  p,ii...l  ol'  He  T  nil  .■nil , ,  ;i,i,I  II,,.,  |,;, 
h,l,,dy  ili.evus.  .1  in  favour  an, I  ii,leiv.(  U,|-,i,e.'.|,  I, 
liberalily  ol'tlic  liiemis  ol'  the  University. 


I  III 


ot  reprr 
SI.!  lucre 
.■  reltun 
;  il  ,l,..'s  nol  ,',mi,.  out  ,.x;,etly  1.4o 
-.  bill  til,'  statilneut  is  thiil  id  I.IHII 
,da-s,'s.  ex,'l,i>ixely  ,.t'  tun-i...  977 
■.I  on,'  ,das.,  ,,nly,  'llL'  Mmlciits  al- 
l's. 17  stisleiiK  iiu,ai,le,l  Ihre,- clii.s.^r», 
anil  two  slii,l,.|,ls  i,lt,.i„l,..|  |',,ur  ,di,^„..s  ;  >„  Hull  tlio 
miijority  ,,1  III, in  at  t.si.l,',!  ,.„  tluir  buonrile  siibiccts, 
I'itbi.r  phisi,,l,,gy  ,,r  ,d,eiiiistry  or  leituriil  philo.-opliy, 

9972.  How  rr.'.pnmtly  ar.'  tl,,,s,.  popular  Icctliies 
giviii  .'  -'I'ley  aiv  gi\,.|i  , luring  the  winter  moutllSi 
:'0  l,,n,.ivs  on,.,,  a  w,.|d,  ;  th,.|vl,.,  ,■  lb,,  thive  lecture- 
ships  o,.,.upy  Ilea,.  ,li,,s  ,,!'  Hi,,  ii.vk.  .Mr.  llerscliel 
lei"    om^    .!'..> .    Dr.    Ilm-haoan     ha,    aiiolb,'.-,    and    Dr. 

'flioipei Iii-r.     'file  ,.,,u,li(ioii    is   that    ilievarelo 

gvt  100/.  I',,r  III,,  ot;  leetnre.s,  but  i,,  cnder  lo  seriu'C 
.'Hi, ■lent  l,';i,'l,iiig.  il'ii  pr,,f,'ssin'  i,  absent  t'r,.ni  Hie  Icc- 

Hii'.'.  iiid.'ss  ti- si.ktu'ss,  M.  is   ,l,',lui'l.',l    I'l'oin    him. 

W,'  w,'i,'  aliiiiil  Hist  il  wont, I  gr,,w  iui,,  assistants 
iuiiig  asl,,',l  to  nil,'  the  l.'clnri'.s,  :,,„|  w,'  wished  .is 
Hnyiv,',-,'  w,'ll  pi,i,l.  lo  |i,n,'  c'lll,.;,.,,!  |,'neliing,  and 
""'"  """'"  ''■'«  I "  adople.l  1111,1  pra,'tis,',l  wilh  si'iccess. 

9973.  Ai','    III,',,'    ;,uy   ,.va,miiiations  esrrieil    on  in 


lies.'  p..pilliir  ,'l;,.s,'s,^--Y,.s,  I  l„'|i,',„  ,.„^  i„  I  .;„. 
logy.  1  ,lo  not  know  wl„'ll„'r  Dr.  Thcn-pe  ,1,,™  it  in 
c'heniistry,  but  1  thiiiklhat  bull,  in  nnlnral  philosopliy 
mid  physiology  I licr,'  is  an  e.xiiininntiou,  hut  to  what 
extent  1  am  not  aware. 
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9974.  Pcrlinps  it  may  bo  volimtavy  ? — Yes. 

997o.  Ave  there  any  prizes  or  certl!ic:ites  of  liouour 
awarded  ? — The  only  way  iii  which  there  arc  eertili- 
Ciites  of  honour  or  prizes  is  that  young  men  have  the 
liberty  of  auswei'ing  the  questions  of  the  Science  uiul 
Art  Department  at  certain  periods  of  the  year,  and  if 
the  students  arc  found  to  be  efficient:,  in  auswerinii; 
the  scries  ot'  questions  proposed  by  Dr.  lluxlcy,  or 
uny  other  examiner,  he  gets  a  present  of  ii  booli:  from 
tlio  Queen,  and  he  may  go  up  to  get  a  medal.  One 
boy  at  our  seeulav  school  at  Glasgow  has  got  the  gold 
medal. 

9976.  Does  the  Institution  I'coeivc  any  aid  from  the 
Science  and  Art  Department? — None  ;  but  when  the 
(lualilicd  teacher  examines,  he  will  be  entitled  to  an 
honorarium  as  in  schools,  if  lie  succeeds  in  making 
oiiicicQt  students  for  the  year. 

9977.  Do  you  know  the  history  of  any  students  that 
have  attended  those  popuhu-  lectures  in  the  Ander- 
sonian  Institution,  and  have  distiuguished  themselves 
in  any  way  either  in  manufactures  or  commerce  or  in 
science  ? — I  am  not  qnalitied  to  give  an  opinion  upon 
that  subject  further  than  tracing  young  men  from  the 
secular  schools  in  lUasgow  which  I  have  mentioned, 
io  Anderson's  l^niversity,  where  they  got  their 
teaching  in  science  in  addition  tti  what  vhcy  got  at  the 
secular  school.  1  can  mention  three  instances  in 
which  young  men  belonging  to  the  working  classes 
liave  been  raised  to  a  higher  platform  by  attending 
the  classes  of  the  secular  school,  and  attending  the 
l^niversity,  and  arc  now  practising  as  surgeons  in 
Glasgow.  Two  other  youths  from  tlu>  same  school 
were  latelj-  among  the  senior  students  of  the  iledieid 
School  of  Glasgo\y  Uniyersit}-. 

9978.  They  came  through  the  secular  school  to 
Anderson's  University  'f — Yes.  Firstfrom  the  school 
to  jVnderson's  Cniversity  and  then  to  the  Glasgxiw 
College  to  get  a  degree. 

9979.  Do  the  Professors  share  the  small  fee  that  is 
paid  by  the  students  ?—Yc^,  independently  of  tbe 
100/.  a'year,  they  are  entitled  to  a  share  of  the  2.s\  ixl. 
paid  by  each  of  the  studeuts. 

9980.  So  that  a.  sdideut  mny  attend  one  of  those 
courses  for  '2s.  6d.  ? — Yes,  for  2s,  6(1.  during  six 
months  in  the  year,  and  he  may  roadbooks  out  ot'  the 
library  which  contains  upwards  of  6,000  volumes  :  he 
may  read  throughout  the  year. 

9981.  Arc  they  entitled  to  have  the  books  at  tiieir 
homes  ? — Yes,  they  get  them  at  their  homes  ;  and  ihis 
is  managed  by  a  committee  of  the  working  classes 
themselves,  irrespective  of  the  trustees  altogetlier. 

99S2.  Is  the  librar\-  maintained  solely  by  the  ,-liarc 
of  the  fees  '; — Now  It  'l^  ;  thul  is  uf  the  popular  ela^rs 
llbr.ary.  There  are  othrr  libraries  under  the  Uniyer^il  y 
connected  witli  the  iiistilutIon,such  as  Dr.  Andersen's 
lilirary  ilself.  and  also  a  medical  library  ;  but  these 
(i,000" volumes  are  the  books  tliat  are  applicable  Io  die 
popular  classes,  and  tlio^e  ha\'C  been  got  together  by 
the  young  men  themselves. 

9983.  And  that  popular  Iliirarv,  so  to  spi^ak,  eon- 
neetcd  with  the  popular  scieutilie  classes  ismalutaiued 
by  a  share  of  the  fees  ? — Ye-,  and  by  tlie  graluitons 
attention  paid  by  those  young  men  in  the  adnrinlstra- 
tion  of  it. 

9984.  Is  the  aceommodadon  in  the  University 
adequate  for  the  purposes  of  the  institution? — The 
aggregate  amount  of  attendance  upon  all  the  classes  in 
the  University  in   1870-71  was   2.640,   and  my  belief 
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is  that  thei'e  arc  portions  of  the  University  which  ;tre  ^-  ^icCidki 
yet  unoccupied,  so  that  yon  may  draw  from  that  state- 
ment that  there  is  sullieient  space  for  the  2,640  . 
stuitents  from  time  to  time  ;  but  the  plans  which  I 
produce,  and  the  measurements  of  each  room  will 
give  a.ny  qnalitied  person  a,  distinct  notion  upon  that 
sitlijeet. 

998,5.  There  has  been  an  important  gift  to  the  Uni- 
versity lately,  ha.s  there  not,  by  Mr.  Yonng,  i'or 
csiablishing  a  Chair  of  Teelmieal  Chemistry  ? — Yes. 
J\lr.  Young  has  given  the  very  handsome  sum  of  10.000 
guineas  for  the  purpose  of  establishing  a.  Chair  of 
Technical  Chemistry  attached  to  the  University.  Mr. 
E^ving,  another  friend  of  the  I.^uiycrsity,  previously 
had  bought  a  building  Hiroxteuding  the  (lOwcrs  of  the 
Cnivcrsity  at  an  expense  of  2,100/'.,  and  (hat  buikling 
is  now  being  litted  up  for  the  aecummoilalioii  of  the 
Technical  Chair. 

9986.  Is  that  close  to  the  original  buihling  ?— It 
connnnnieates  with  the  original  building.  From  lATr. 
Yonug  the  Connuissiou  will  get  fuller  information  upon 
tliat  subject. 

9987.  Have  eight  bursaries  been  ibnnded  In  con- 
nexion with  this  Chair? — Yes.  There  are  ciglit  bur- 
saries of  50/.  each  attached  to  tbe  Chair  of  Tcehnieal 
Chemistry.  In  addition  to  the  gift  which  Mr.  Free- 
land  has  made  of  7,500/.  he  has  also  made  a  gift  of 
5,000/.  to  the  trustees  to  pay  otf  the  debt,  but  I  have 
ascertained  from  i\lr.  Y"oung  that  through  his  own 
libcrallt}-  and  that  of  ilr.  Ewing  (thinking  that  ]Mr. 
Freeland  had  forgotten  it),  the  debt  has  been  ]>aid  olf. 
It  was  upon  a  letter  which  I  ^vl■ote  to  Mr.  Freeland 
in  1868.  stating  what  1  wanted  him  to  do,  that  ho 
gave  us  5,000/."  He  did  not  know  that  the  debt  had 
been  paid  otf  by  Mr.  Y'ouug  and  ]\Ir.  E^\  iug.  so  that 
this  5,000Z.  is  to  the  credit  of  the  I'niversity  for  Uni- 
versity pui'poses.  The  condition  that  I\!r.  Freeland 
made  without  knowing  that  the  debt  had  bi:'eu  paiil 
olf  was  that  the-  profc-^sors  slionld  be  freed  from  the 
payment  of  rent  in  future,  and  they  are  now  freed. 

9988.  {Professor  S/ohcs.)  Y'ou  stated  that  Professor 
Anderson  had  iu  view  the  instrnetion  of  the  working 
cla-^-'C-^,  may  I  ask  whether  the  students  who  attend 
the  lectures,  not  including  the  eveulng  classes,  belong 
mainly  to  the  working  classes  ? — The  students  who 
attend  the  Faculty  of  ^Medicine  and  tbe  Faculty  of  Arts 
are,  I  believe,  qualifying  themselves  for  a  }>rofcssion. 
Tliey  may  belong  to  the  working  classes,  and  many  of 
them  come  from  a.  great  distance  to  attend  Anderson's 
University,  many  fro'ii  Irclani.!,  and  many  t'rom  the 
north,  I  have  not  bad  an  opportunity"  nf  knowing 
whether  they  do  belong  to  the  working  classes,  but. 
they  ecrlainly  do  not  belong  to  nuieh  of  the  upper 
cla^>. 

9989.  Then  iliat  class  „[  stndcnis  nrc  pfrKy  nineh 
(he  same  as  tliose  wlt<.  I'reqnent  llir  C  nix  rrsity,  iiit; 
they  not? — Yes,  verv  mneh  alike:  I  mean  In  the 
Facuhy  of  ^iedicine  and  llu..  Facubx  -d'  Ail-.  \\'lien 
■\"on  come  to  tlie  jiDpnlar  rlasses  ihen  ibe  range  isinosi, 
extraordinary.  I  haw  got  from  ifr.  Lang,  the  chairman 
ol'  the  popular  evening  classe-^.  lite  ucciipations  of  1.100 
of  them,  and  they  incbiile  architeels.  bakers,  bankers' 
clerks,  druggists,  drysalters,  meehaulcal  engineers. 
Ilc^hcrs.  gardenei's,  juiners.  p'.inTers,  compositors,  ware- 
housemen,  salesmen,  mid  e\en  medical  students  attend 
tliose  popular  classes  :  so  thai  attending  those  popular 
classes  there  i-^  a  [lerl'eei  mixlure  o^  the  >\-cll-to-do 
working  classes  of  Gla-gow.  I  will  put  in  the  fol- 
lowing table  of  the  occupations  of  stndeuts  in  the 
popular  classes  : 
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Table  of  Occupations  of  Students  iu  Popular  Evening  Classes. 


Kakcr 

V.:mk  clork  - 

Bank  WWvv  - 

Blacksmith 

Bookbinder 

Bookseller  aud  statiouLT 

BootmaktT 

ButtkT 

Box-maker 

Brass  tiiiisliLT 

Bricklayer 

Brewer 

Bronzer  - 

Builder 

Butler 

Cabinet  maker 

(.'arver  and  i;ilder 

(.'ashler  and  bookkeeper 

fhamller 

Chemical  student. 

Cheiiiist  (practieal") 

Civil  eui^incer's  ;i]i[ircnli 

(,'lerk      ^- 

Cldtlihipper  - 

Coal  merchant 

Coinniission  agent  - 

C(mfectioner 

Cooper 

Coppersmith 

Corkciitter  - 

Custom  house  otiieer 

■neufist 

Draper 

I^rysolter 

Druggist 

Dyer 

pjlectrotyper 

Engineer  (mechanieal) 

Kitgine-keeper 

Engraver    - 


Flesher 
Gardener 

Glassmakcr 

1 

Portioner 

4 

3 

Portmanteau  maker 

1 

1 

Post  Office  employe 

1 

Goldsmith  - 
Grocer 
Gtmniaker  - 
Hairdresser 
HamcurCT  - 
Hatter 
Ilot(dkeeper 
Tlousefaetor 

1 
7 

Potter 

Pownr  loom  tenter  - 

1 
1 

1 

Printer  and  compositor 

14 

3 
1 

1 

Kailway  servant 
Reedmaker 

Sawmaker  -             -             - 
Ship  agent 

4 
2 
1 
1 

2 

Ship^vright 

4 

Inland  Kevenue  officer 

7 

Shopman 

6 

Inspt^ctor 
Insurance  agent 

1 

Stercotyper 

1 

2 

Htoreman 

5 

Sailmaker  - 

1 

Ironmonf^er 

22 

Iroiinioiiider 

3 

Salesman 
Sampler 

Jeweller  - 

1 

1 

Joiner 

10 

School  (at) 

52 

Labourer 

2 

Seal  engi-aver 

1 

Land  surveyor 
Law  clerk 

4 
6 

Soapmaker 
Student 

2 
23 

Lithographer 

]\Ianager 

Uranulactiirer 

7 
3 

Surgeon  - 

Tailor 

Teacher  and  pupil  teacher 

1 
6 
20 

Miinufaeluror's  agent 

'I'iraekeeper 

I 

Mechanic    - 

Tinsmith 

2 

Mechanical  draughtsman 

Traveller  (commercial) 

14 

Mes.si-e  hoy 

TIphoIstercr 

2 

Metal  refiner 

Warehouseman 

100 

Mining  engineer^ 

Watchmaker 

10 

Modeller     - 

Waterproofer 

1 

Naval  draughtsman 

Warper 

2 

Painter 

Wire  rope  maker    - 

1 

Paper  ruler 
Pattern-book  maker 

Wood  carver 

I 

Wood  merchant 

1 

Piittcrn  designer 

AVi-iter 

1 

Philosophical  instrument  maimer 

Medical  student 

-       15 

Photographer 

rilerchant 

13 

Piano  tuner 

No  profession  given 

46 

Plate  glass  silverer 

I'lumber 

3 

Total 

1,108 

Porter 

2 

9990.  Can  you  tell  the  Commission  -what  influences 
tlte  class  of  wtiitlcnts  to  which  I  relerrciJ,  to  attend 
the  Andersoniiin  Tiistitution  rather  than  the  University 
of  fUa^gowr — First,  from  ils  popuhirity  ;  secomlly, 
fiT.m  its  eheapiirss ;  antl  thirdly,  from  ils  central 
silnalion  In  a  |io|inlation,  reaching  with  the  snliurhs 
upwards  nf  .1(10,000  jteople.  Tiir  iiistitulioii  is  In  the 
\riv  ecntre  <>!'  fliem,  and  ihcrchy  they  are  nearer 
llieir  own  luihitafious  in  tlie  evening. 

9991.  Altliough  (he  institution  is  called  a  Uni- 
vei-^ily,  it  does  not,  I  Iielieve,  grant  degrees? — It 
rnnnnt  do  so,  it  only  acl.^  under  the  will  of  I)r. 
Aiidersoi)  ;  hutThave  ahvjiys  maintained  that  if  we  got 
quit  of  the  deUt  under  wliich  -\\v,  have  lahoured  now 
f'lr  so  long,  we  were  as  much  <'n(itlrd  to  a  eharli-r  from 
tin.-  Coveniment  as  any  sclionl  for  the  teuehirig  of 
seiirice  In  (Treat  llritain. 

9992.  As  nundi  so  :k  llic  rni\cisi(y  ? — Yi-s,  heeause 
(Ih.^  rtii\<Tsil.y  dialts  fjiir  pmi'cssnrs  riwny  In  lliem,  so 
1|);.I   ^ve  >\\v  upon  n  par  willi  llinii  in  ihni,  rcsprel. 

999:;.  {('huiruHni.)  Yon  would  not  prnpusc  Ihat 
Ihri-r.  .^liould  I.e.  UM  additiou.'d  |p("ly  ill  S<'(>tland  es- 
l;djli>licd  In  ^ranl.  degrees,  woidd  yon  !"— That  is  a 
l|ll'■^1inll  fin  wliirli  ;il.  prefli'Ut  I  :iin  not  in  a.  posilinn  to 
•I\^v  au  opinion.  Sliould  the  .pirsli.il.  he  rai-cl,  ililli- 
cnllic,^  would  ;irjv  willi  Tiuniv  win.  think  a.  crnlnd 
unlhorily  .-li-,nld  l,o  ..slnJillKJird  IVoiii  wln^in  niiglit 
.uinniat.e  li.'giTo;-,  Ini    llir  whole  nii.liun. 

9994.  VV;is  IIkit  no  kind  of  eonslidifi.in  rnnrnivd 
on  Aiider:-.on's  I'ni^n-ily  under  wind  is  enJied  I  he 
S-;i!nl'  Cause  hy  llic  rnag(s(|-ii.les  and  enr|i.)ni.ll.iii  of 
(;p,,.;r,,w  ?~Ves.  lliere  wns  :i  Seal  of  C:iuse  granted 
i.y  lli<>  niagisl.ritl.-H  :ind  e.>r|inraliun  u[  ( diisgow,  hut 
il,  is  of  no  use  ^^[ul,|evel■. 

999;",.    If.  gives  ymi  no  privileges  ?  — None  winilever. 

999(i.  Yon  e;i.iilio(.  liol<l  pinpei-lv,  !  I  leiii've,  exeepl, 
a.s  trn.-lee'  ?— 'rinil,  is  so.  I  Imve  p,i(  in  l.lie  plans  so 
riS  to  show  liie  jt.vailal.h'  space  li,r  tin;  tearliing  ol"  (Ik.- 
seiences  which  I  hstve  lieen  ^I\ijig  ;iii  nceniint  id" 
ulready,  and  J  may  Lake  th(^  IIIkm  (y  of  ;nlding,  from  a 
good  dual  oi'jfOrHonal  Jiiiovvh.'dgc  of  Ghisgow,  and  I'roni 


a  personal  knowledge  of  education  otherwise  irre- 
spective of  my  own  profession,  that  I  know  of  no  place 
so  well  fitted  as  a  nucleus  for  the  training  of  scientific 
teachers  to  send  out  among  the  people  of  Scotland  as 
Andor.son's  University. 

9997.  That  is  to  say  the  teachers  of  elementary  and 
science  schools? — Yes. 

999H,  What  facilities  for  study  would  they  obtain 
iu  the  Andersonian  Uuivcrsiry  ? — The  attendance  on 
the  Uni\'ersity  classes  of  course. 

9999.  Would  there  he  the  means  of  giving  tliem  in- 
struction practically  in  the  ditfereut  l'raiRdie.>  of  science, 
chemistry,  ntdurid  philosophy,  aud  also  natural  his- 
tory, ])liysioh)gy,  and  comparative  anatomy? — Yes, 
ccrtninljf,  if  they    paid  for  it. 

10.000.  Has  it  ocenrred  to  you  how  llie  expense  of 
sncli  instruction  might  hi'  tleCraved.  A\  ould  the 
teachers  he  ahle  lo  pay  for  it  theni^el\es  ? — A  portion 
of  tluMii  might,  hnt  1  think  it  would  need  to  he  sup- 
yilenieiited  hy  the  GoveruuuMit,  in  llie  same  way  as 
■we  supplement  those  jiopular  classes.  You  see  the 
inlliienee  tlint  tlu>  assi^tauee  to  these  popular  classes 
luis  hatl  u|)on  tin.'  allendauee.  Reioro  we  got  I\lr. 
Trreland  and  Mr.  Ewirig  to  give  100/.  a  year  to  each 
of  (lie  pndessors,  ihi' alteiidaneo  was  snudl  com]>arcil 
wilh  what  it  is  now,  hul  h_v  gelling  really  ellieientraen 
of  ^-eienee  fo  enme  Ihi'wanl  and  give  piipular  lectures 
lo  tlie  s(uiienls  ntteiiding  in  llie  evening,  the  sni)plc- 
nieiit.  has  had  a.  most  iinport.-vnt  ell'ert. 

10.001.  So  thnt  a  moderalo  endowmeni  iti  ytau- case 
has  really  had  the  ellcel  of  giving  greiiler  oiheieney? 
—  Yes,  giving  gi-e.aler  etlieiency  both  to  the  at tonilaucc 
aud  to  the  Iraeliing, 

10.002.  Y<ai  spokoof  Ihc  professors  in  thcinstitulion 
ha\iiig  a  sluii-e  Iu  a  eei-la,in  extent  in  the  I'ecs  paid  liy 
(lie  Srieiiee  nnd  Art  Deparlment  for  the  students  who 
are  siiecessfiil.  Coidd  yon  way  how  nineh  in  the 
Jiggregiile  has  eome  iti  iJie  eoiirsc  of  a  year  to  the 
].i'ofessoi-H  from  that  source? — No.  \  am  not  aware  of 
that.. 

10.003.  1  prcsunvo  thivt  Ihc  young  men  comprehended 
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in  this  large  list  as  attending  the  evening  classes  are 
engaged  throughout  the  day  at  their  several  occu- 
pations ? — Yes,  they  are  engaged  tlu'onghout  the  day, 
and  they  apply  their  minds  thus  after  the  day's  work, 
and  it  is  a  most  excellent  thing  to  see  tlieni  apply  their 
minds  to  scientific  study  in  place  of  going  to  the  beer 
shops. 

10.004.  There  are  121  mechanical  engineers  put 
down  in  the  table  which  you  have  handed  ia.  I  presume 
you  consider  that  these  classes  are  very  useful  to 
them  ? — It  is  of  great  importance  for  mechanical 
engineers  to  attend  some  of  those  classes — in  fact  all 
the  classes — as  it  Is  just  leading  them  iuto  a  better 
class  of  work  when  they  go  to  their  own  employment 
of  mechanical  engineering,  both  in  the  manufacture  of 
steam  engines  and  iron  ships,  and  in  almost  all  depart- 
ments of  the  iron  manufacture,  which  is  a  most 
important  branch  of  industry  in  Glasgow,  and  the 
more  attention  you  pay  to  it,  the  more  etficient  you 
will  get  those  young  men  to  be  in  their  respective 
callings. 

10.005.  Have  you  considered  at  all  the  advantage 
of  what  are  called  technical  schools  for  giving  instruc- 
tion in  applied  science,  especially  as  applied  to  manu- 
factures V — No,  I  have  not  done  that  further  than 
having  early  in  life,  upwards  of  22  years  ago,  esta- 
blished along  with  my  friend  liichard  Cunlifte  of 
Glasgow,  a  school  in  Glasgow  called  the  Secular  School, 
and  as  that  school  was  instituted  for  the  purpose  of 
endeavouring  to  show  to  the  country  what  a  national 
system  of  education  should  embrace,  we  in  place  of 
giving  catechisms  and  formularies  introduced  cei'tain 
subjects  of  science,  and  those  subjects  of  science  have 
1  leen  taught  to  the  children  after  they  have  completed 
their  instruction  in  reading,  writing,  drawing,  and 
arithmetic,  up  to  the  age  of  13  and  14,  and  for  the  last 
22  years  it  has  been  and  is  now  successfully  going 
on  educating  them  in  the  same  way. 

10.006.  That  was  instruction  in  general  science  ? — 
Yes.  The  three  subjects  that  we  took  up  were  popu- 
lar physiology,  beginning  with  instruction  from  the 
human  skeleton,  and  leading  the  boys  on  by  means  of 
Marshall's  diagrams.  Then  we  took  up  the  subject  of 
chemistry,  the  table  of  the  schoolmaster  beiug  utilised 
with  the  chemical  apparatjis  under  it,  and  with  the 
gas  at  the  side,  and  when  a  lesson  in  chemistry  was 
given  it  was  not  from  words  but  from  acts  at  the  table, 
Then  again  we  took  up  another  subject,  which  we 
think  of  the  greatest  importance,  and  that  is  the  subject 
of  social  economy  as  taught  in  the  excellent  books  on 
the  subject  of  my  friend  William  Ellis,  We  have 
taught  those  three  sid>jects,  and  we  think  tliat  it  has 
had  a  great  deal  of  influence  in  elevating  the  working 
classes  attending  those  schools  to  a  higher  platibrm 
among  their  fellow  men. 

10.007.  Of  course  a  fee  was  paid  for  attending  that 
instruction  ? — Yes,  they  paid  larger  fees  than  in  the 
catechism  schools  around  us,  but  still  the  children 
flock  to  the  school,  and  now  we  have  not  less  than 
from  160  to  180  or  200  children  atfending. 

10.008.  How  many  teachers  are  required  for  such 
a  number  of  pupils  ? — We  have  two  males  and  three 
females ;  we  allow  a  female  to  conduct  the  elementary 
teaching  of  both  boys  and  girls. 

10.009.  Do  the  whole  or  the  greater  part  of  the 
pupils  take  advantage  of  that  insitruction  in  science;? 
— Tiie  greater  part  of  them,  I  think,  wiien  they  get  to 
the  age  rising  from  10  upwards,  and  they  go  on  until 
they  leave  the  school. 

10.010.  And  it  is  found  that  they  can  be  very  effi- 
ciently taught  as  far  as  the  teaching  goes,  receiving  a 
sort  of  groundwork  of  scientific  knowledge  at  that 
age  ? — Certainly  ;  we  have  found  it  most  completely 
so.  At  that  age  they  take  the  instruction  most 
readily  ;  when  we  began  it,  the  boys  used  to  say, 
"  Well,  it  is  as  good  as  a  moral  lesson,  this  instruc- 
"  tion  in  anatomy ;"  the  teacher  instructed  from  the 
skeleton  in  the  bones  of  their  own  body. 

10.011.  It  was  not  found  at  all  to  weaken  the  in- 
struction in  the  ordinary  branches  of  education  ? — By 


no  means  ;  I  think  that  the  results  of  22  year 
iug  have  proved  that. 

10.012.  I  suppose,  by  giving  more  variety,  it  makes 
school-work  more  agreeable  ?— Yes ;  the  great  thing  is 
to  have  teachers  who  are  really  etficient  in  their  call- 
ing, as  an  inmiense  deal  depends  upon  that. 

10.013.  How  did  the  tesichers  in  the  secular  school 
acquire  that  knowledge  of  science  which  you  speak  of  ? 
— That  was  a  subject  which  was  greatly  discussed  and 
embarrassed  us  at  the  time  that  we  founded  the  school. 
A  young  man  was  a  teacher  ia  a  Sunday  school  when 
I  became  acquainted  with  him.  I  thought  a  good  deal 
of  his  ability,  and  I  advised  hin^  to  leave  off  his  trade 
and  to  educate  himself  for  a  teacher.  We  then  sent 
him  both  to  Anderson's  University  ami  the  college  to 
learn  science,  both  chemical  science  ami  physiology 
and  anatomy,  and  did  not  allow  him  to  0[>en  ids  lips  "in 
teaching  the  boys  on  these  subjects  until  we  thoui;li[, 
he  was  fully  qualified,  both  to  understand  the  sulijt'ct 
and  to  convey  it  efficiently  to  the  children,  and  tin- 
consequence  is  we  have  gone  on  successfidly  until 
now.  Mr.  Mayer  is  well  known  as  a  young  man  of 
science  in  Glasgow,  and  his  instruction  has  been  so 
ample  and  his  ability  is  so  great  that  he  is  fit  to  pass 
an  examination  for  a  doctor  of  medicine ;  he  is  also 
a  most  efficient  chemist,  and  has  stuck  to  the  school. 
Fortunately,  he  married  one  of  our  school  mistresses, 
who  is  very  well  qualified  also,  and  those  two  have 
been  the  means  of  keeping  the  school  together  in  a 
most  efficient  state  ever  since  they  have  been  teaching 
in  it. 

10.014.  Is  his  duty  confined  to  the  teaching  of 
science  ? — No,  not  at  all.  After  the  children"  are 
taught  in  the  alphabet  and  reading  they  are  trans- 
ferred to  him  and  his  assistants  iu  writing,  drawing, 
and  arithmetic,  and  any  other  branches  that  may  be 
taught  in  the  school,  but  every  week  the  lessons  in 
science  proceed. 

10.015.  Is  there  any  other  point  which  you  would 
like  to  give  evidence  upon  which  has  notbeen  olicilcd, 
for  instance,  with  reference  to  the  aid  re([uired,  if  any, 
to  carry  on  the  institution  or  to  give  more  eliieicncy 
to  it  ? — My  impression  from  the  work  which  I  have 
gone  through  in  practical  education  for  so  long,  is  ihut 
a  moderate  endowment  efficiently  conducted  is  the  way 
to  get  the  ychoohnasterg  of  this  country  taught  cfii- 
ciently  in  matters  of  science.  As  I  have;  often  slated, 
at  the  meetings  of  the  British  Association  and  Socitil 
Science  Association,  and  at  various  meetings  In 
Glasgow,  you  are  powerless  to  conduct  scientific 
education  until  you  educate  teachers  in  scieni-e. 

10.016.  You  refer,  do  you  not,  to  the  gencnd  i!is- 
semination  of  a  knowledge  of  science? — Yes,  an!iim;st 
the  teachers,  and  the  people  of  course  will  iiiibiln-  it 
the  moment  the  schoolmaster  begins  to  nndirsi;unl  it. 
I  may  mention  one  thing  to  show  that  it  is  alisnlutcly 
necessary  now  to  give  efficient  scientific  knowledge 
to  schoolmasters.  There  are  two  normal  .•^ellO(.ls  in 
Glasgow,  one  belonging  to  th(^  Churcli  of  Scotland, 
and  another  belonging  to  the  Kree  C'hnrcli.  Llndn- 
the  late  rules  of  the  Education  Department  each  yonni,^ 
man  must  undergo  certain  literary  examinations  betbi-c 
he  gets  power  to  become  a  schoolmaster  uiidi-r  tlie 
Department,  but  it  is  only  a  permissive  power  to  learn 
any  portion  of  science,  and  any  one  knows  if  a  youu'^ 
man  has  not  much  money  what  a  permissive  power 
means,  he  neglects  it.  But  I  understand  that  there  is 
an  alteration  now,  making  it  imperative  upon  a  young 
man  to  learn  a  portion  of  science  before  he  gets  his 
certificate.  In  consequence  of  this  permissive  powrr 
being  only  in  the  curriculum  some  of  the  young  men 
attending  these  normal  schools  have  come  to  our 
school  and  paid  a  fee  to  Mr.  John  Mayer  for  the 
purpose  of  teaching  them  science  in  order  that  they 
may  be  qualified  in  this  department  in  their  own 
profession. 

10.017.  You  have  mentioned  llie  facilities  which 
would  be  afforded  by  the  Andersonian  Uni\ersity 
for  the  practical  instruction  of  teachers  in  science  ; 
is  there  any  other  direction  in  which  you  think  that 
its  usefulness  might  be  extended  ? — in  many,  espe- 
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ciiilly  iu  techiiical  education;  l.ut  tiuit  would  a]jply 
io  youths  at'tcv  tliry  leave  school,  because  1  do 
not  think  yon  oonld  give  much  technical  education 
to  a  child  before  he  has  learnt  other  things.  There 
is  pleut)  of  room  for  it  in  the  Andersonian  University. 
I  beUcve  that  there  is  instituted  just  now  an  association 
for  the  purpose  of  promoting  technical  education  in 
the  west  of  Scotland,  and  one  of  their  objects  is  to 
make  Anderson's  University  a  nucleus  for  their  work. 
10,018.  Have  you  attended  p.articnlarly  to  that 
question  of  teehnical  education  and  do  you  consider 
that  such  eilacaliou  should  coni|n-eheiid  Ihe  work  of 
a  factor;'  or  an  onlinary  workshop,  or  should  it  be 
merely  the  study  of  particular  branches  of  science 
that    have    a    particular    bearing    upon    the    futuie 

The  witne^ 


occup.ation  of  the  student  ? — It  certainly  should  have 
a  bearing  on  the  future  occupation  of  the  student, 
but  1  have  not  attended  minutely  to  the  subject  of 
technical  education  further  than  this.  I  know  that  in 
making  a  mechanical  engineer,  the  liist  thing  that  a 
mechanical  engineer  would  ask  a  boy  to  do  before 
being  introduced  as  an  .apprentice,  would  be  to  go  to 
a  joiner  s  shop  and  learn  himself  to  cut  out  work  in 
wood,  which  is  their  first  occupfition  wlieu  they  go 
iiilo  engineering  works,  and  unless  he  does  that  he  is 
left  behind. 

10,01  J),   f  ap])reiien(l   from  what  you    s.ay  that  you 
ciinsidcr  that  that  skill  would  be  best  got  in  ajoiner's 
sho}»  and  not  in  a  school  ? — Yes,  it  cannot  be  obtained 
in  a  school. 
i  withdrew. 


J.   Yi'Uiu/,  Kxq. 


Jamks  Younc, 

10.020.  {Chaifmaii.)  Y"ou  have  been  long  nequaiii  led 
with  the  teaching  of  scieiiee  in  Glasgow  .and  else- 
wheii?  'i — Yes. 

10.021.  Is  there  any  intornialieu  u]ion  that  subject 
which  you  would  like  to  atl'oi-d  to  the  C'unnnission  ? — 
I  should  like  so  far  to  supplement  what  Mr.  McClelland 
has  said  of  the  great  desirability  of  science  being  well 
taught  in  Glasgow. 

10.022.  Both  generally  and  especially  to  the  working 
classes?— fieuerally  to  idl  classes.  1  think  that  thi' 
teaching  in  Anderson's  Institution  of  Natural  Pliilo- 
sopliy  and  Chemistry  to  iill  classes  of  the  coninuinity, 
which  was  begun  .about  the  end  of  last  eeutni-y  and 
continued  ever  since,  has  given  Glasgow  its  high 
position  in  mechanical  engineering  and  mannfacluring 
eheniistry.  I  cannot  see  wdiy  Glasgow  has  been  so 
far  befor(^  other  places  in  those  depixrtmcuts  except 
in  that  way  ;  although  a  man  did  not  attend  those 
classes,  he  hearil  iu  the  workshop  from  the  men  who 
(lid  what  they  learned  there,  and  knowledge  was 
ditllised  in  that  way.  i\Iy  father  attended  Dr.  IJirk- 
beek's  class  in  nalural  philosophy  ami  what  chemistry 
there  was  at  that  time,  and  he  was  willing  enough 
to  exhiltit  his  learning  in  llie  workshop. 

10,023.  1  think  that  yon  yonrself  w.Ne  a  pupil  of 
the  Andersfinian  T'ni\eisily  ? — ^'es  ;  1  was  a  pu|)il 
thei-i'  when  Mr.  (_lraham  came,  aiul  fa'  some  yeais 
after. 

10,021.  I  lliink  yim  iHsisled  Mr.  Gr.aham  there,  did 
yon  not  ? — Y'es. 

10,02.5.  Von  nni't  have  nmch  considin-ed  the  (|ues- 
lion  of  fin'  .'idvantage  that  iiisti'uelion  iu  seienee  can 
conlcr  u])oii  tin'  industry  of  the  <'ouiUry.  nnti  jinlnips 
you  woidd  fivour  the  Coniniission  \vitli  \imy  views 
upon  that  .snl.jeel.  You  yonrselt  liiinidrd'  llie  tdndr 
of  Tei'hnieriKJhenii^lry  in  I  he  Andnisuninn  Inslilnli.in 
in  (.llas'jow  ;  what  do  von  desii'e  sin.uld  In'  Innglil 
tljere  ■'  — Aly  ide;i,  is  lliis.'lhat  iu  .irdinary  llieoi'etieid 
cljenii.-li'V  lirey  sljenld  leacli  elieniisli'v  as  a  branch  .,l' 
eener.'d  ednenlion,  whirl,    einvninn    ought   In    know. 

i,nl  if  an  ivnnis  to  l,n  a  .'In'mical  nnnnif'n'.tnrei'  (In- 

I'rotn-   or  r.r  Tlnin'rOcnl    (  In'Uiisli'y    Inn-   not    ti for 

II,  n,  1„.  ],„,  :,!,  I,„„.,',,s,,  ,h'„l  I,,  ,1,;  n,,d  r,,,',,!,,,,'  Io,lo 
II,,,,,  ,',,,,    will   I,,'  .1.,,,!'    Io    1,'ael,   his    pui'e    sci,',,,',',  „n,l 

lln-    .'i„-s    ,,r    l,'<'l,,,n'„l    cl,,'lnisli'v    i, '„,'l,    an    il,- 

li.|„l,',l    ,,,„in,C„,'l, ,,',','     lln'      pi'i,n''ipl,'.     (,1,     v  lilcli     lln' 


id. 


gel.  in  Ihe  s,'i,',,liii,'  .'l,i',,,i,.l,'y  class. 

10,020.    I  p,e,  '  l!n,t  II,,'    i,, sir,, el 

l,ie;,l  s,'l,o„l   n Id  ,'.„„p,',.|„ii,l   i,,,t  ,,„ 

l,y  I, .'Clin','-,,  1,1,1.  pin.'li,',,,!  wol'li  by  II 
sell'?— I'l'in'll.'sl  v.o,l;  l,y  Ih.'  sl,n,l','nl 
mail,  ihiuL:.  II,;, I  is  u  l,;,(,  I,,',  \v,.,'l;s  :,l,  ; 

10,027.    i    lliinl;    IVon,    u'bal,    1    ln,v. 

bel,,,'e,  that  yo,l  < ,','i\,'  II,;, I 

„pl     i„    a    srl„„,l     ,,t   ;,pp|i,.,|    , 

urinal    ni In,'ln,i,,-    \v,„'l<.    In, I.    1,,    -j 

acjoninl.ane,'  uilh  II"'  l„';i,,eli,'.;  ,,[  sc 
app!ic;,,),le  Io  Ihal  w.u'k  ?--Tln,t  is  ,, 
th,'y  sbonid  ;,,llei,,pt  I,,  leni-h  ,i,'di,,ai'y 
lake  „ll„g,'lln','.  I  b;ive  l„','l,  ;,:,k,d  ii' 
wiu'k  ill  the  Ainlei'sonian    Instilutioii,  v 


sir 


hi 


opi 


I'.'ly  i 
,e   sill 
l,ii,,s<'IC    is    II 
II  ,l;,v. 

'    henni  ,,1'  y,„ 
llnli'  .ihiiuld  I 


'jh 


,  Hint 

ilvi'- 
I,  hut 


Esq.,  examincl. 

the  man  who  wrought  beside  me  in  the  Institution, 
:il)  y, 'Ill's  ago,  is,  1  believe,  the  best  ,!}'ei'  and  calico 
jii'inler  ill  Uancasbire  at  present. 

I0,02X.  II,.  gained  agood  knowleilge  of  the  scientific 
jirineiples  of  his  art  in  the  University,  and  they  were 
carried  into  effect  in  the  workshop  afterwards  ? — Yes, 
ill  the  works. 

10.029.  Ami  it  is  upon  that  prineiplit  that  you 
hiimded  this  Chair  in  Glasgow? — Y'e^,  that  was  my 
iilcn. 

10.030.  Do  \^n\  think  that  there  .are  opjiortunities 
hir  Ihe  f,,iunl;itiou  of  other  Chairs  of  a  similar  kind? 
— Undoubtedly. 

10.031.  Wliat  others  would  yon  lliink  ik'-irahle  ?— 
We  are  very  anxious  just  now  to  get  the  same  kind 
of  thing  to  the  applications  of  natural  philosophy, 
just  the  s;rme  kind  of  idea.  T  may  menticai  that  this 
tecluiica.l  chemistry  is  a  success. 

10.032.  In  -what  way  is  that  shown  ? — ^\'e  have  got 
a  number  of  very  good  efficient  hard-working  students 
who  are  interested  iu  the  thing,  and  who  have  taken 
in  hand  to  devote  themselves  for  thr,','  years  to  the 
stuily. 

10.033.  And  do  they  ],:iy  a  H-e  for  il,iv;_Y,'S.  it 
comes  to  altogelher  sena'fhi'ng  umler  20/.  a  year  which 
is  paid  by  each  stuileiil.  Then  we  have  a 'number  of 
men  who  saw  the  nece^vity  of  such  things,  helping  poor 
sludents  by  bursarie-.  VVe  Inn  e  uiiu'of  them  at  30,'. 
a  ,)  ear. 

10.034.  How  long  is  Unit  bursary  conliiined  ?— For 
line,'  years  :  it  is  exp.'cted  that  he' will  work  there  for 
lluee  yriirs.  The  luirsar  iniisl  lane  a  knowledge  of 
H'lenlia,'  I'lii'inisliy,  and  be  able  to  s.-t  about  ordinai-y 
, 'hemic;,!  ;, in, lysis,  else  w,-   do    not  a.liuil  him.      We  do 

not  luet,  11,1  loteneb    i,i    Ihe    Iiiiie;il   sell,,,, I    the  elo- 

ineiils  orcli,'misli'\'.  1  iiiiiy  nienlien  llial  there  is  a 
gi'.iwing  ,1,'iiniiid  lor  such  ;i  lliin^.  n,,,  seieiltilic 
ehi'unsli'y  Inisbeen  ah',-;i,ly  x  ,'i'v  iniu'li  ben.'lited  by  it 
111  Ihe  niiuiber  ot  slu.lenls.  l.a^l  yeailh,'  Trofessor 
of  .Seieiil  ilic  Chemistry,  I  )r.  Thorp,',  had  live  labtwatory 
]nipils,  1111,1   I,,'  has  gol   20  now. 

I0,0:;.5.  Is  II,;, I  will,  lln'  vi,'W  to  p,',-p;,riug  tlicm- 
.s,'K.'S  i;.,'  Il,,'  le,'liliie;il  ciii's,' ?_I  iiudel's'hnid  so. 
Til,'  l',',.f,'^>,„'  wi',,le  111,'  oil,,','  ,l;,v 
li'i'linicalChai,'    has    so    i',.-;„'l,',l    „„ 


1  ,s;,id,  "The 

Ihal    T  have 

ipils."  and  we 

'ouimi, dale  his 


nil  1 ■''   room  ;    I  ea.iimil    l;iL,.    m 

liinl  l,i!;;\,'liiin;iii„llier  large  toon 
Jinpils, 

10.0311.  How  1,1','  llios,.  bui'ssi'ies  coiiHti',.,I;  is  it 
by  ,'M,,iiiii;ilion  .1 — lis,  by  exnliiinal  ion  ;  Unit  is  to 
;;ii,  il  IS  ;i,K,','|ls,-,l  ll,;,t  ,'onip,'lil,H's  will  be  examincil 
till, I  a  iiniiih,','  ,,l  y.iiuio'  ,|„,||  ,.„„„,  r,„.,v,ii'd.  They 
must  be  ol  a  crlaiii^  age  belo,-,.  wo  can  iuhiiit  them  at 
all.  I'lthei'  K;  ,11'  17,  ami  if  they  siieeeod  in  ])assini' 
Ibis  examiinili,,,,.  ,,f  ,',,„i'«,'  „,.  i,,],,.  u^,  j,,,^,  „|.  ||,„j,^ 
Hint  ( ,  mill  Ih.'v  eel  llie  hursmy. 

I"'"''"-   ■'^ I"    ll'cy   go  through  a    three  years' 

eolU'se  ;■— Tiiiit  is  iiileli,le,l.  1|  i„  „„  i„„,f.,.s|„oa 
ag,'e,'llielll;  lllel'e  is  ii„ll,iug  wi'ilten  llbinit  il,  but  it 
IS  iiiid,'i',slo,i,l  lliat  Ihcy  devob'  theinsidves  Io  the  .stmly 
'■■■'ihi""<  y.'ars;  that  is   the   liarguin.     The    bursary 
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may  be  withdrawn  if  they  fail  to  show  approved  pro- 
gress or  conduct  them^-elves  improperly. 

10,03S.  I  presume  they  work  tlio  whole  diiy  ? — Yc$, 
the  whole  day.  They  are  just  laboratory  pupils  iu 
the  same  sense  as  the  laboratory  pupils  iu  scientific 
chemistry. 

10,039.  We  all  know  that  you  must  have  had 
occasion  to  see  and  esperieuee  the  ^ve^t  advantage 
of  scientific  kuowled^ie  in  its  applications  to  practical 
purposes.  I  presume  tliat  the  directors  of  industrial 
works  and  foremen  and  the  more  intelligent  of  the 
workmen,  tlirough  means  of  an  acquaintance  with 
the  pi-incijiles  oi'  science,  applicable  to  theii-  art, 
would  he  enabled  to  make  signal  improvements  in 
manufactures  ? — Yes  ;  1  cannot  couceive  of  improve- 
ments being  made  in  chemical  Jirt  without  a  know- 
ledge of  the  principles.  A  chemical  work  is  often 
reduced  to  a  system,  goiug  on  apparently  perfectly 
well,  but  if  the  manager  or  the  director  has  not 
a  knowledge  of  chemistry  something  will  happen,  and 
he  will  not  know  what  is  wrong,  and  the  more  be 
tries  to  put  it  right  the  farther  it  goes  wrong. 

10.040.  And  again  with  that  knowledge  he  is  able 
to  make  advances  and  improvements  in  his  art  ? — Yes  ; 
that  is  the  only  way  in  which  I  conceive  improvements 
can  be  made.  Anything  else  must  be  mere  hap- 
hazard. 

10.041.  And  in  that  way,  therefore,  scientific  in- 
struction, given  to  those  ■\^dio  are  to  engage  in  industrial 
occupations  in  the  arts  and  manufactures,  eventiudly 
tends  to  the  good  of  the  community  ? — Certainly.  I 
know  nothing  that  tends  more  to  the  good  of  the 
conminnity  than  improvements  in  manufacture.  It  is 
almost  miraculous  the  change  that  has  taken  place  in 
the  value  of  chemical  products  in  our  own  time.  I 
can  myself  recollect  when  the  bichromate  of  potash 
was  5s.  a  pound,  a  short  time  before  that  it  was  155. 
and  as  high  as  a  guinea,  but  it  has  been  sold  for  yeai'S 
back  at4^d.  ov  thei'eabouts,  merely  from  the  improved 
methods  of  manufacture. 

10.042.  But  still  it  is  found  to  pay  at  4^^d.  ?— It  has 
been  sold  for  years  at  4\d.  1  think  just  now  it  is 
about  7d.,  but  for  several  years  it  was  i^d. 

10.043.  And  at  a  profit? — People  went  on  doing  it 
and  the  same  people  are  in  the  trade  still.  The  low 
price  has  led  to  new  applications  of  the  substance  in 
the  manufactures  with  a  large  gain  to  the  country. 
Chlorate  of  potash,  which  you  recollect  was  a  very 
rare  substance,  is  lOrf.  a  pound  now,  and  it  would  be 
more  than  that  per  ounce  in  foi-mer  days. 

10.044.  In  this  new  building  that  is  being  ei'ected 
for  the  school  of  technical  chemistry,  would  there  be 
accommodation  also  for  one  of  natural  pliilosophy  ? — 
We  are  not  erecting  a,  new  Iiuildiug,  we  iiave  applied 
the  building  that  Mr.  Ewing  gave  um.  It  was  all  iu 
order,  and  we  commenced  work  at  the  beginning  of 
this  winter  session,  and  it  has  gone  on  without  a  jar 
ever  since. 

10.045.  Would  tlicre  be  accommodation  snfiicient 
there  also  for  a  class  of  :ipplie(l  natural  philosophy  ? — 
Not  any.  It  would  i'e(piii'c  another  room.  We  already 
have  as  many  students  as  we  can  well  aeeonnuodatc 
there. 

10.046.  Have  you  any  pro.^pect  of  obtaining  that 
class  of  natural  jihilosophy? — I  think  there  is  a.  very 
groat  prospect.  The  same  gentleman,  Mi'.  Frceland, 
who  gave  us  so  much,  has  sent  us  2,000/,  to  helii  to 
endow  it.  It  is  a  thing  th!i,t  caimot  depend  upon  the 
fees,  it  could  only  live  by  an  endowment,  as  it  must 
be  under  an  efficient  teacher. 

10.047.  In  the  Andersonian  University  you  have 
experienced,  iiave  you  not,  the  disadvantage  of  the 
want  of  endowment,  because  your  good  professors  have 
been  drafted  away  to  other  })laces  .-^ — That  is  the  rule. 


We  have  been  a  training  school  for  professors.  London  j.  Young,  Esq. 

and  the  University  of  Glasgow   have  taken  some  of  

our  best.  8  March  IR72. 

10.048.  ^V'ith  reference  to  facihties  that  might 
be  atforded  in  the  Andersoninu  University  for  the 
iustruction  of  teachers,  do  you  thi]dc  that  such  would  bfi 
practicable  ? — Yes,  very  practicable.  Wo  have  now  a 
large  class  of  medical  students  which  we  call  the  prac- 
tical class,  and  we  are  fitting  up  a  large  room  for  them 
alone,  and  they  come  an  hour  and  a  half  or  two  hours 
a  day.  Another  hour  and  a  half  or  two  hours  could  be 
applied  perfectly  well  in  the  same  room  to  tlie  instruc- 
tion of  teachers.  We  have  the  apparatus  there,  and 
the  tables  aiid  ])enches,  and  gas,  and  everything. 

10.049.  Could  the  professor  undertake  that  additional 
duty,  or  would  he  I'equire  assistance  ? — He  would 
require  assistance.  The  professor  has  quite  enough 
to  do  besides  ;  he  is  working  hard  at  original  research. 

10.050.  You  consider  it,  do  you  not,  an  advantage, 
in  a  place  where  science  is  taught,  that  the  teacher 
should  also  be  a  man  given  to  original  research  ? — If  he 
is  not,  I  think  it  would  be  a  great  misfortune. 

10.051.  But  in  order  to  have  sufficient  time  free  for 
that  he  must  be  relieved  of  much  of  the  drudgery  of 
teaching  ? — Yes,  he  must  be  a  man  of  that  turn  of 
mind  to  lead  his  studeuts  to  be  thinkers  more  than 
mere  students.  The  great  advantage  of  having  u 
philosopher  for  a  teacher  is  that  he  leads  a  man  to 
higher  thoughts  than  a  mere  teacher  does. 

10.052.  How  could  additional  assistants  be  paid  ? 
— That  is  a  matter  for  consideration. 

10.053.  In  London  for  two  or  three  years  back 
there  has  been  histruetion  not  merely  by  lectures,  but 
practical  instruction  given  to  teachers  through  the 
ycience  and  Art  Department,  which  afforded  the 
means  and  paid  the  expenses  of  it ;  do  you  think  that 
it  would  be  a  wise  application  of  public  money  to  do  the 
same  thing  iu  other  institutions  as  well  as  South  Ken- 
sington ? — I  would  answer  that  generally  by  saying 
thut  I  cannot  see  a  better  application  of  money  than 
by  teaching  science.  I  cannot  possibly  see  a  more 
useful  thing  that  money  could  be  put  to  than  giving 
instruction  in  science. 

10.054.  AVho  is  tbe  Professor  of  Technical 
Chemistry  ? — Mj'.  Bischoff.  His  father  was  Professor 
of  Chemistry  and  Geology  in  Bonn,  and  he  had  a 
good  deal  of  working  with  his  father  in  bringing  out 
books  which  he  wrote  upon  those  subjects. 

10.055.  What  is  his  emolument  altogether? — He 
receives  first  the  interest  of  part  of  10,000/.  amounting 
to  200/.  per  annum,  and  he  receives  the  fees  from  the 
students,  bursars  included. 

10.056.  Is  no  part  of  that  fee  required  for  the  main- 
tenance of  the  establishmenl,  the  current  expenses, 
and  so  on  ?^ — ^I  think  we  have  provided  for  that  in- 
dependently ;  the  interest  of  a  further  portion  of  the 
10,000^,  is  applied  to  providing  the  premises  and 
keeping  up  the  laboratory. 

10.057.  8o  (hat  if  there  arc  20  studrnts  it  would  be 
nearly  400/.  that  the  prolessm-  would  get  r — Yet^,  and 
he  has  the  200/.  endowment  besides.  He  has  a  very 
good  assistiint  whom  he  pays  well,  and  which  comes 
out  of  his  own  salary. 

10.058.  Is  there  aiiyUiing  else  that  you  would  like 
to  inform  the  Comnns.siun  upun  as  regards  the  An- 
dei'sonian  Institution,  or  any  other  question  con- 
nected with  scientilic  instruction  or  the  extension  of 
science  ? — No,  T  do  not  think  of  anything.  I  am  very 
anxious  that  scientific  instruction  should  be  advanced 
or  disseminated  as  widely  as  possible.  jMr.  Harvey, 
who  is  to  give  evidence  before  the  Commission,  is  one 
of  our  Trustees  :  he  is  well  acquainfeil  wiih  arts  and 
mauufactui'cs;  he  was  assistant  to  Dr.  Thomas  Thom- 


Thc  witness  withdx'cw. 
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A  Harvqi, 
Esq. 


Alexander  Hauvey,  E.sq.,  Gxamined. 

10.0.59.  (Clinirmmi.)  Ton  have  had  lliu  .artvantnsc^  .ire  two  or  throe  young  men  Uiat  I  Iiavc  known,  who 

of  heavins  the  stati'.nients  of  llic  oUiuv  witnessi-s  ?— 1  altendr-il  tlinsc  classes  in  the  Ajidorsouian   University, 

Iiavc   heai-.l  Mr.  MfClellanil,   anil  ciinrin-  voiy  niiicli  wlio  liave  risen  to  [ilaces  of  distinction  in   their  own 

indeed  in  what  liiaias  stated,  amlllicliovc  Mr.  Yonnjr  |iarticu)ar  Iminch  of  trade.     For  instance,  there  are 

is    correct  in    all  he   has  saiiL      As   to  my  |iractical  two   inr]i   that  I  li.avo  k..|.t  my  eye   iipon^  who  have 
experience   in   clieniistry,  I  was  formerly  assistant  to 
the  rrofcssor  of  C'licmistry  at  Glasgow,  tlie  late  Dr. 
TlKimas  Thomson,  lor  four  sessions,  and    since    then 


l.I 


'■y. 


T  Inu-i'  liccn  |iraelically  cniiiloyed  in  the  clicniical  nia- 
iia.^cment  of  ilic  Sl.'iiollo.x  Wurlis,  Mr.  'IVnn;infs, 
and  sid)Sc{|Llcnt  to  lliai  1  iia,d  (he  eh.ar^^c  of  Ilcniy 
IMcntcitli  anil  C'om|iany's  Worlds,  'rm-kry-rcd  dyers 
and  calico  printers,  ami  since  ISSH  1  have  l)een  en- 
gaged in  business  ior  myself  as  a  dyer.  I  retired  I'rom 
my  husiness  about  two  years  ago,  leaving  it  to  my  sons; 
so  that  all  T  c;ui  say  is,  that  my  early  knowfedge  oi' 
chemisti'y  has  had  a  tendency  to  cany  mo  (jirongli  ;dl 
tliosc  ditfcrent  brandies. 

10.060.  Yon  mnst  have  well  considered,  and  liail 
much  experience  of  the  advantages  of  Fci^ail  ifie  know- 
ledge in  tlie  carrying  on  ol'  any  inannfacture  lliat  was 
connected  with  science  ? — Yes. 

10.061.  In  yonr  opinion,  to  wdiat  extent  can  scien- 
tific knowledge  ap]>licaljle  toinannf:ielin-es  lie  a<'qnired 
in  a  school  or  University  ? — Tln^  i>rinciph's  can  I}c 
acquired,  but  those  are  acquired  in  the  study  of  ele- 
mentaty  chemistry.  Thca[qilication  istlien  entrusted 
to  the  technical  ilepartntcnt,  or  practical  deparlineni, 
and  wdiatcvcr  branch  of  study  the  young  man  intornls 
to  carry  out,  or  object  tliat  he  intends  to  tbilow  after, 
he  directs  his  studies  to  that,  practically,  as  he  has  the 
opportunity,  in  the  laboratory,of  putting  any  operation 
in  practice  that  ho  may  wish  to  carry  out  ultimately. 

10.062.  Still  you  would  draw  a  line,  1  presume,  I'O- 
twecn  that  and  tlie  actual  work  in  a  iiictory  ? — Most 
distinctly,  because  you  require  to  be  sutlicientiy  ac- 
quainted witii  it  betbre  you  can  cait'y  it  out  tjn  ;i  largo 
scale. 

10.063.  Y'ou  could  not  imitjitc,eifectively,  in  .'iscieneo 
scliool,  the  .actual  work  ;  you  could  not  there  carry  on 
in  miniature,  so  to  speak,  a  cliemieai  nnimdiietory  ? 
— No  ;  in  the  case  of  calico  prinliiig  e^lablisnn.n(s.  in- 
a  chemical  manufacture,  yon  could  not  u|jon  a  hngo 
scale  do  it.  You  can  eiimlnalir  tlie  elenienls,  bnl  you 
cannot  carry  it  out  in  |)iaetice  on  a  large  seahwii  a 
school. 

10.064.  Arc  you  a  Trusteed'  the  And<  yo.ni^ni  Irii- 
versity  ? — Yes  ;  ]  am  one  of  tlie  nnni;ici  is,  .and  have 
been  so  foi-  al t  20  years. 

10,06.'..  11,'ive  ,1,11  any  suggestion  to  make  to  llie 
Commisninn  in  addilinn  lo  hIniI  lias  been  staled  liy  (lie 
ibrnier  witnesses:' — Nolliijig  I'm  tiler  llian  wlial  lias 
already  been  mentioned  liy  those  who  have  laeeeded 
me.  It  is  \cry  desirable  Ihal  iMeidiaiiii'id  t'liaiis 
should  l,e  iii-litiileil,  s,  well  as  I'hi-ieal  Cliaii^. 

10,l)6(i.    Can    you     trace    the    lii^lery    ,it  anv     of    111,. 


of    th. 
I  dl-lli 


Aiide 


Cii 


a  I'll 


■  Hi 


111,(167.    I'lilhiig 
liber- i-_Mi-.  You 


iside 


Air.    Vn 

>ery  go 


Adjo 


lliat     III! 
■    neionla 

I W      SOI 

.inn.     'III! 

Tlie  wi 

lied   to  fi 


as  calico  jirintcrs.  One  Is  Mr, 
after  studying  at  tlie  Andcrsoniao 
eliemical  class  and  popidai-  lei-tures,  became  very 
riiiiiient  as  a  colintr  mixer  in  a  calico  ]irintiiig  estab- 
lislimellt  owing  to  Ids  scientific  knowledge. 

IO,06H.  Improveinents  in  that  liranch  depend  very 
niiieli,  I  presnnie,  upon  scientific  knowledge? — Yes. 
Dr.  Stenbiiiise  is  a  very  good  illustral  ion. 

10,06!).  He  has  liecoiiie  a  distingiiislied  scientific 
ciicniisl,  has  he  not? — Yr>^.  I  believe,  his  elementary 
sludies  were  In  the  Anrlersonian  llnhersity.  He 
learned  liis  elieiiiistry  tlien;. 

10,070.  Ho  lias  direcled  ills  atlenllon  very  much,  I 
think,  (o   dye-eoloiirs?— Yes,    |,arlieiiliii  ly 


pertii 


of  (he  lb 


id  en. I 


id   Mjnie 


the  pro- 
of  those 


10.071.  Has  there  i 
Lite  111  ivfaenee  to  lie 
(he  eolourliig  prliielp 
(brined  arlitielally. 

10.072.  Is  that  alizarine  ?— Yes;  and  Air.  Perkioi 
i,-  now  maniiractnring  it  (o  .i  largo  ux(eiit  in  the 
neigliliourbood  of  l.nndoii. 

1(1,(173.    lias  tliii(  c 
has  teiideil  to  kee|i  d( 

there  Isaccrtiiln  margin  tliat  he  requires  for  his  nianu- 
ftetiire  that  madder  nioer  can  get  abo\c  ;  alizarine 
produces  ;i  nineli  purer  (■olnur  and  equally  fast  with  the 
natural  madder,  'fjie  aitllhlal  alizarine  requires  les8 
biightenlng,  beeanse  ynii  lia\e  ihe  ]jnre  coloariiiir 
mailer.  In  dyeing  ivitli  iiniddcr  you  get  :i  brown 
cobiiir  ;e,  .veil  as  the  scarlet  or  red,  and  this  brown 
colour  li;is  to  be  dissolved  awjiy  before  you  can  have 
re;is    alizarine  gives    you  the 


apnii 
n  th. 


gre;it  ini]iro\emcntof 

lye  of  madder  ?_Yes, 

iiiadder    root  is  now 


d  Ihe  aillele  ninch  ?_It 
price  ot  madder,  because 


Kill. 
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the    bright  colour,  wii 
colour  brigiit  alniosl  at 
1(1,07  1.  An.l    (1 

of  tin-  ma. I. hi  '!  —  \\'f. 

l(),07n.  I  sn|.|io<e  lb.-e.nisiiiii|i 
large  in  (his  eouiilry  ? — Wry  lam 
liself   is    iinw     liellig    eniu.iied 

gar; in.-.      It    Is    r..lu.a.,l    In    bi 

thir.ls  nf  lis  .iil.jliial  uelglil,  an. 
Iransit  nf  It  fmiii  .l,e_iii,"i,  .„■  []■ 
or  any  ..lli.r  pla.'.'.  I- Ve.hiee.l  ...,i 

10.076.  SlIII    th,'    111. V    valii 

poll,.. I  ma.hl.'r  iiiiist  b.'  \.a'y  gr.^al  ? 
vain.'  .il'gari.ii.'Iii.'  w  niu.di  ninr.>  (I 

10.077.  I   1.11  lb.'  aggi-.^al.-a 

I'm  galaii.sii.'  in   Ihl,,  .■.aiiiliy  v\rr 

I0,07S,  And  ll...  iiiakiim  ..rail 
to  .h.-.-k   II  ?-_Y,.-.  Il   lias  a  |..|i,l,.i 

•'        of  hl.a-.l.nv I  iiiargin  sllllle 

III In-  arlllirlal   pro.luel. 
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.lay  ii.xtal    12  o'.doek. 
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6,  Old  Palace  Yard,  Westminster,  Friday,  15tli  March  1872. 


Present  : 
WILLIAM  SHARPEY,  Esv-,  M.D.,  Sec.  R.S.,  in  the  Chaik. 


SiTt  John  Lutip.ock,  Eart.,  M.P.,  F.E.S. 

Sir  Jaqies  Pi-iiLi-u^ri  Kay-Smuttlewoeth,  BAitT. 


Bernhard  Sasiuelson,  Esq.,  M.P. 

Hekrt  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


Albert  GuNTnEi;,  Esq.,  F.R.S.,  oxamiiiod. 


10,079.  ( Chairman.)  You  are  Master  of  Arts,  Doctor 
of  Medicine,  Doctor  in  PJiilosophy,  and  Fellow  of  tlic 
Royal  Society  ? — Yes. 

i0jO80.  And  you  are  nn  assistant  in  the  Zoological 
Depsirtraent  of  the  British  Museum  ? — Y'ey. 

10,08L  Is  yours  a  special  dppartment  ? — I  have  a 
part  of  the  Zoological  Department  under  my  charge  ; 
that  is  to  say,  the  collections  of  reptiles  and  fishes, 
besides  many  other  specimens  preserved  in  spirits. 

10.082.  You  are  personally  acquainted,  are  you  not, 
with  the  majority  of  the  natural  hi.story  collections  in 
Germany,  and  the  chief  of  those  in  France  and  Hol- 
land ? — I  am  acquainted  with  the  majority  of  the  mu- 
seums in  Germany,  and  with  the  Museum  d'Histoire 
NaturcUe,  in  Paris,  and  with  the  most  important 
Dutch  zoological  collection,  the  Ryks-Museum  at 
Ley  den. 

10.083.  With  regard  to  tlio  German  museums,  will 
you  state  generaUy  where  they  exist  ? — They  are 
formed  almost  in  every  large  town,  but  the  most  im- 
portant, I  should  consider,  are  those  connected  with 
the  Universities.  I  believe  the  number  of  Universities 
in  Germany  is  at  the  present  time  16.  I  am  not  quite 
sure  of  the  number,  but  I  believe  that  that  is  so,  and 
every  one  of  those  Universities  has  got  one  or  several 
museums  attached  to  it,  as  a  means  of  scientific  in- 
stnictioii,  namely,  a  zoological  museum,  a  botanical 
museum,  a  pala30ntological  museum,  &c. 

10.084.  Are  those  generally  maintained  or  subsi- 
dised by  the  Government  of  the  country  ? — There  are 
very  few  which  are  without  connexion  with  the 
Government,  or  do  not  receive  any  subsidy  from  it; 
by  far  the  greater  number  of  them  are  entirely  sup- 
ported by  the  Government.  This  refers  more  par- 
ticularly to  the  University  institutions. 

10.085.  Will  you  favour  the  Commission  with  infor- 
mation respecting  those  which  you  consider  provincial 
museums? — Those  museums  have  been  chiefly  founded 
for  the  purpose  of  beiug  places  of  amusement  to  the 
people.  They  are  the  oldest  museums,  and  they  con- 
sisted in  the  first  instance  chiefly  of  collections  of 
curiosities,  objects  of  natural  history  or  o£  ethnology,  or 
the  like.  In  course  of  time  they  took  a  particular 
tendency  and  developed  themselves  into  natural  history 
collections,  but  they  did  not  take  up  at  the  same  time 
the  intention  of  combining  scientific  instruction  with 
the  establishment.  At  the  present  time  those  museums, 
as  they  exist,  for  instance,  in  Stuttgart,  in  Darmstadt, 
and  in  the  formerly  free  towns  of  Hamburg,  Bremen, 
and  Frankfoi't-on-ihe-Maine,  are  very  large  establish- 
ments, and  contain  various  collections  of  natural  science, 
but  they  do  not  profess  to  have  the  object  of  instruct- 
ing the  public  more  than  in  a  most  general  way. 

10.086.  Are  those  museums  ever  connected  with 
local  societies  for  the  prosecution  of  science,  especially 
natural  histoiy  ?— Certainly,  in  this  way,  that  several 
of  the  most  important  nraseums  have  been  the  cause 
of  such  societies  of  natural  history  being  founded. 
The  Stuttgart  Museum,  for  instance,  has  given  rise  to 
an  important  provincial  society  for  the  advancement 
of  the  knowledge  of  the  natural  productions  of  South 
Germany.  Then  again  the  Frankfort  Museum  has  an 
intimate  connexion  with  the  Senckenbcrg  Society. 
Again,  the  Bremen  and  Hamburg  Museums  are  con- 
nected with  similar  societies. 

10.087.  So  that  those  museums  are  rather  for  the 
purpose  of  the  advimcemcnt  of  science  than  of  scien- 


tific instruction  ? — Yes,  they  tend  more  to  encourage 
a  taste  for  science  among  the  general  public  in  this 
indirect  manner. 

10.088.  Are  there  any  such  collocfions  that  are 
connected  with  schools  or  gymnasia,  or  that  are  avail- 
able for  the  purposes  of  those  schools  and  gymnasia 
as  places  of  instruction  ? — They  are  certainly  mo«t 
insignificant.  When  I  look  hack  to  the  gymnasium 
at  Stuttgart,  at  which  I  received  the  early  part  of 
my  education,  it  was  provided  with  as  small  a  collec- 
tion as  almost  every  private  gentleman  may  have  in 
his  house  ;  but  it  was  perfectly  sufficient  for  the 
purpose  of  elementary  instruction,  particularly  as  our 
teacher  was  in  the  habit  of  going  with  us  at  certain 
intervals  to  the  Museum  of  Natural  Histoiy. 

10.089.  So  that  those  museums  of  which  you  spoke 
previously  became  available  for  the  purposes  of  in- 
struction of  the  pupils  of  these  seminaries  ? — Y''es, 
certainly,  and  it  is  the  desire  of  the  directors  that  the 
teachers  of  those  seminaries  should  always  avail  them- 
selves of  them  for  their  scientific  instruction. 

10.090.  By  bringing  pupils  to  the  museum  ? — They 
bring  pupils  to  the  museum,  but  the  teachers  do  not 
bring  them  so  frequently  to  the  museum  as  they  ought 
to  do.  I  cannot  say  that  the  instruction  in  natural 
science  in  those  lower  schools  in  Germany  is  as  mucJi 
developed  as  It  ought  to  be. 

10.091.  It  is  desirable,  is  it,  nut,  that  the  teaciicr 
should  demonstrate  and  exjihiin  llu'  specimens  to  tJie 
pupils  whom  ho  takes  to  the  museum  ? — Yes,  and  so 
he  does. 

10.092.  What  is  the  nature  of  the  contents  of  most 
of  those  museums? — The  contents  comprise  objects 
of  all  branches  of  natural  history. 

10.093.  In  the  University  museums  in  particular, 
are  the  collections  for  the  most  part  limited  to  typical 
forms  for  the  purposes  of  instruction  ? — Yes  ;  in  the 
Univer.sity  museums  their  means  are  too  slender  to 
allow  them  to  engage  in  making  very  large  general 
collections,  so  that  they  are  necessarily  obliged  to 
limit  themselves  to  types;  that  is  to  say,  to  repre- 
sentatives of  the  most  important  families  or  genera. 

10.094.  But  in  some  cases  there  are  very  extensive 
collections,  are  there  not,  as  at  Berlin,  for  instance  ? — 
Y'"es,  the  Berlin  Museum  is  one  of  the  most  important 
collections  in  the  world  at  the  present  time. 

10.095.  In  Berlin  is  the  Natural  History  Museum 
distinct  from  the  Anatomical  Museum  ? — Entirely, 
although  they  arc  lodged  in  the  same  building. 

10.096.  And  the  specimens  of  comparative  anatomy 
are  in  the  Anatomical  Museum,  are  they  not  ? — 
Yes. 

10.097.  In  the  case  of  the  large  collections,  is  there 
not  considerable  subdivision  ? — When  I  speak  of  the 
Berlin  Museum,  I  ought  to  explain  that  there  are 
several  museums  at  Berlin.  The  Zoological  Museum 
now  is  au  entirely  distinct  institution  from  the  Museiun 
of  Anatomy  and  Comparative  Anatomy.  It  is  again 
distinct  from  the  Museum  of  Mineralogy  and  Palajon- 
tology,  and  up  to  a  very  recent  period  there  was  even  a 
distinct  museum  for  entomology,  but  this  has  now  been 
joined  with  the  Zoological  Museum.  Then  again  the 
botaniaal  establishment  is  entirely  distinct  and  in  quite 
a  different  part  of  the  town. 

10.098.  Is  that  connected  with  the  botanic  garden  ? 
— Yes;  in  all  the  German  Universities  you  will  find 
that  the   Hoi'tus  Siccus  is  joined   with   the  botanical 
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gftvdeiiH  ;   ill    Aict:  tho  Professor   of  lloliniy  IjiIccs,  ns 
''^■'"/'  [)roff'S«or,  cli:irjio  ol"  l.lio  ltol.anie.al  t^avdeiis,    as  well  ;in 

10M^l7l87'>     of 'lie  roilocl.ioii  of  dvici-l  phuilw. 

"'         10,0^9.  I  low    arc    those     colk^ctions     in    (IrriMany 
generally  admiiiisU'i-ud  ?— Tlicy   are  alway^-^  luliiiiiiis- 
tcrcd  nTitlm' om;  licad,  flio  provincial  nnisciiins  as  well 
as  tho  University  niusL'iuus.      Spoiiking  uC  the    iii(l.<r 
first,   the   professor    of  tlio    Lhiiversily  always    takrs 
charge  of  that  musi'inn  which  is  jturtienlarly  (-(.inux-tril 
with  his    siil'jeet.      The    Pr'ofrssor    ol'    Zoolo^jy    ta,k(^s 
charge  of  tin'  Znologi(-a,l  Musenm,  the  Taheon'tologist 
of  tlie  PalTontoIogieli.l  Miisetini,   and  so  on.      'I'lim  he 
may  or  may  not  have,  aeennlin--   In  Hie  rxlcnl.  of  Ihr 
mnsenni,  u  slall' of  assislanls.     In  (hi-  siii;i.llcr  nnisciiins 
you  will   hardly  Jlnd    more  l-liim  'nio  or  [.w»  a^sinhinls. 
In  the  Eerliii    Zoelogiral    Mnscnm    il    ha;  hrt  ii  Iniind 
nceessary  to  employ  a  grealn'   lunnhci'  i>l"  a^^i>fanls, 
assistants  wlio  are  in  this  ease  spcciidisls.     Tiirrr  is  a. 
man  of  great  reputation  appointed  I'or  cnm-hyliology  ; 
another  for  the  collection   of  I)inls  ;  a,  tliinl    lor  ctLl.i- 
mology  ;   a  I'onrth  for  the  otliei"  h)\vrr  aniaiiils.      TIkisi; 
men  luive  heeoni*'  speciaUsIs  ;    an<l  tlitlia'   \i'ry  ninch 
from    the  assistants  ia  llic  siinillcr  Uiiivrrsil  Irs.      TIic 
director  of  the  nmscuin  .if  a  siiullrr  I  Miivi^^ily  cImk-scs 
out  of  the   liody  of  elder  stiidrnts  a.  yoiiiiL;-    man  \vho 
takes  the  post  nut    for  ihe  salary's  sake,  which    is  ex- 
tremely small,  luit  simply  IVnm  a  love  of  science,  and 
in  the  hope  of  furtlier  developing  his  op|ioi'tunifies  (if 
studying   his  snbjeet.      This  man  is  not  a   specialist, 
but  he  is  as  it  were  an  assistant  of  all  woi'k  ;  lie  has  to       s 
look  after  all  jinrts  of  the  zoohi<iie;d  collection,  and  1       1 
ascribe  to  this  system  of  ti'aining  tlie  fact  tliat  you      r 
get  in  Germany  a  body    of  men   who  have   not  been       " 
specialists   from    the  begitining,    who    are    acquainted       n 
witli  general  scientific  principles,  and  with  the  manage-       h 
mcnt  of  a  general  collection,  and    therefore  able  after-       '; 
wards    to    take    higher    jiositions    in    lilb    than    nna-e 
specialists.     I  may  draw    pai'ticular  attention   to   this 
point,  because    T    have  found    that    in    this   ennudy  in 
nonie  nniseums  it    has  become  the  rule  to  appoint  very 
yomig  men  and  to  jint,  them  al,  once,    iuto    llie  charge 
of  very  large  cfillcctiotis  ;    in    fad,    li-ainiiig   tiiem    In 
be  specialists  without  allowing    iIhtil  time  Io  beccjuie 
acquainted  with  the  other  parts  nf  znnhin-y  or  any  other 
part  of  science, 

10.100.  X'yy  whom  are  lhus->  a|)p(iinl  mints  niiide  ?— 
With  regard  to  the  uni\er.--ily  a|i])(ilnl  nir'uls,  llm 
professors,    and  consequently  ;ilsi>  iln' direcl-u-s  di"  (lie 

museum,  are  proposed  by  t lie  Senate,  and  a|t[»niiitcd  by 

the  G-overnmiint. 

10.101.  Does  tho  professor  who  diret^ts  his  depart- 
ment of  the  collection  apply  the  money  granted  for  it? 
— Entirely.  This  goes  even  so  f;i.r  I'hnt  one  oP  thr^si; 
direetorsniayse.il  specimens  out  ol'  llic  enllcction  il'  il  is 
really  to  the  advantage  .d'  Ibe  lunscimi,  and  be  applies 
the  nmney  to  some  oth<-r  purposes  nl'  die  liisLilnt  Ion  ; 
there  is  iK.hmiy  tn  control  him. 

10.102.  Wlia.t.  have   yon   In  sl;ite  vvilli   rcLiard   to  llic 
ineomf^    of   the    Ibrliii    ninseiiin  ?— 'rii;i),    i^    ex(  remel 
Hmall.      IIfi\ve\cr,     Hie    l'ni.-si;in    ( bpvei-ninenl    |i:i^ 
support.,  besides  the   I'.erlin  .Muscniii..  Ibieenr  Ibnr  oilier 
large  institntioiiH;    and    if  yc.n  liiiiip  all    lii(-siiiiis    In- 
gether  it,  will    ma,kr'  a  very  e.Hi.-idei-;,Me  :nni. 

IO,]0:;.  \\v~uU-,  Ibe  rNllinhrniner  ^vllell  nner  lliey 
fire  eM;d>lisln.d  r'nii-ider;,  hie  sniii-,  I  |,resiiier.  miist, 
h;i.ve  been  expended  ill  tli(;  ;e'(|n  i.- i  I  inn  nl'  IJin^e  enlje.'^ 
tioii.;  :■'-     1     r:ninn(     pn:-i  I  i  vel  y     !;lale     \v|i;,|,     the     ;einii;il 

gra.n;s  r,C    riMiiiey  iire     linl.     I  "know   llial.    inaieli u-„ 

I  wa.S  Inid  hv  lie.  [ii,-,-e|nr  of  Die  Keijin  /,-,n|nn  ;,' ,,  | 
.VIn/.'Mini  lb;, I  he  liad  ;iiinii;ilK  I'nr  hi.',  enlh^elimi  a.'- inn 
<o    ^pend    eqiMil     In     l,r,0()    lliiilers,    |.|i;i,t,    i,-,    ,|linii(,   -J^^i)/ 

!»Ml,     Wu:     Covep', 'iil.    :ire    gernTidly     vv:n\y    nii     ex|,';i.- 

<a'diriary  OiTaslon,^,  to  givr'  ^preial  ;.:r:n,ts  im-  Ih,. 
ftcquisittoip  nl't.aj'lienh'i.r  colli'el  Inji^^. 

10,104.     itcsides  that  the  (b,ver. ^et  Snii,e|  imr  ;   \\\ 

out  expioraiory  ex-pedili.)iis,  (b,  Ihcy  not,  whieh  ,..-uA 
heme  a.  bu'ge  jinmber  nf  specirnei,  .;  of  n;i|ii|-;iI  lii  ih.iy  V 
—That  h;is  been  done  (,Nee  by  I  lie  A  i,;|  rl;,n  (.o^.m- 
int:nt  wiio  liavi;  sent,  nill,  the"  "  Nov:i.i'a  "  e\|iedihnn. 
necompanicd  by  a,  eomplel.e  :-t.;i.ll'  of  Miitnralisls  ;  and" 
then  l.i.gain    tht;     l'rii;;siaN    (bivermnent   :eiil,    niit    I'.niiK; 


''}' 


time  back  an  ex|iedition  ronnd  trho  world  also  with 
naturalists,  but  the  result  for  the  zoological  museum 
lia.s  not  been  so  great  as  was  e\-pectcd,  because  tiiat 
expedition  had  iiioj'e  a,  pnlitical  objee.t  than  that  of 
making  scii^ntilie  investigations. 

10,10,K  \\-M  IChrenberg  sent  onl,  by  the  Prnssiau 
GiAcnmieid- 1(1  Africa  in  fbrmci'  days  ? — J le  I'eceived 
a  grant  IVoni  tho  Academy. 

10,10().  lie  bi'ought  home,  did  hi^  not,  a  vast 
innabcr  o['  subjects  for  the  ana.(omical  and  zoolo- 
gical eollccliniis? — I  am  not  |.repared  to  give  the 
details  of  the  grants  ,,r  uniTiey,  but  I  should  have  been 
of  opinion  that  support  bad  been  given  to  him  by  tlio 
Aciwlemy  as  Professor  Pelei'S  aftei'wa.rds  ;t.ga.i]i  w.. 
celved  grants  fi<mi  tin;  Academy,  not  sutlieient  to 
delViiy  all  tlie  expense-;  u\'  bis  e\|,<.(IIt.Inn,  bat  ivrlainly 
conli-ibnliiig  il  gic;il  deal  inw;irds  the  e.x|ietises. 

10,107.  if  i  renienilxii'  lightly,  coririidei'ablc  contri- 
butions t.o  llinse  museums  were  sent  luiino  sometimes 
by  di[jlom;itie  jiei'soiis  and  reiirescntati\ cs  of  the 
Prussian  ( bi\ crunient.  in  (lisfant  <'<)untries,  some  of 
■wbnni  wire  iia.tur;i.lisls  ;  for  instance,  from  JJi'azil  and 

some  oilier    |iarts,  but    tiiid    was    many    years  ago? 

!    iiiii    nnl.   nware    of    it.      Many    }'eai's   agn    there  wns 

I'l  i nee  A! a  \  of  Ni'nwied  in  IlrazilaTid  in  North  America^ 

i>iil  this  \v;is  an  entirely  private  ex[)edilion  :  he  formed 

a.  mii-^euni,  but.  eiilii-e!y  I'or  his  own  |jrivate  pirrposca. 

lOJOS.    Is  Miueb   dnne    Ibr   the  nniintenance  of  tlie 

niiisemus  liy  ^vay   of  exciianges  id'  specimens  ? — The 

sniallei'  nnisenms  exchange  \ciy  often,  ■\\diene\-er  they 

^    "         n    op|Kirtiniit.y  oi'  ex(diangiiig;   of  course,  tliev 

ic(piire    du]ilieafes,    ihey    get     tliose    duplicates 

■i    |ireseiits,    but.    they    lire    always    required    to 

ntili/.i'    Iheiii    in    Hie  way    of"  exebaiige.      J    slioukl   not 

look    npnii    tiait    ;is  a.  \cry  considerable    means  of  iu- 

ci'easlng  their  e.dlectious. 

]0,l():».  Is  it,  the  case  that  the  smaller  lociil 
mu.senms  are  ;ilded  by  duplicates  froTii  those  larger 
r'cntral  eolhet  Ions  ? — Xever.  Tlie|-e  i~^  no  Cuiiuexioll 
whatever  between  tliexaiiniis  miHeuJils  in  Germany, 
exeepl.  when  neensiiaially  an  c.xeliange  takes  pltice 
between   Lheiil. 

]0,II().  Ynii  mean  that  there  i^-  nn  irraiit  of  .speci- 
men-; from  the  niie  !o  the  olliei  '       ^' 

10,1  It.    With    reoard   1n   tb. 

in  ( nexioii  with  the  niusmm 

iidorni  the  Gijinniissiun  ? — The  lectures  wn-  aln°iys 
given  m  immediate  connexion  with  the  museum, 
which  I'orms.  in  lact,  ibe  basis  of  the  lecture. 

10,111^.  The  Professor  is  the  director  of  his  jiarti- 
(.'ular  depaT'tmciit  of  the  nmseniii  ?_Vr:-. 

10,ll;i.  And  he  gives  lectures  upon  il  ?— Yes  ;  ill 
lb''l  il  Is  the  didy  of  the  rreli-,or  lo  gi\e  those 
leelnre.  at  ■■.alain  iiile.'vals.  Al  ihe  riliversity  of 
■I'niiiiigen  and.. (hers  t  he  I'rol-es^oi'nf/noln-v  generally 
-ives  ;i.  lecluie  every  olher  leiiii,  and  on,-  on  coniparil- 
li\''  rnialntnv  ;dleina(elv  with  lb:il  of  /..M.lo-y.  The 
I'rorcssor  of  Geology  gi\es  a  e(Mnse  of  p.„l„jri,:al 
''■'■I'livs  in  one  leiiii.  in    liie    iiexl    leini  one  of  pala'On- 

loloi;y,  and    ut    so ea>-es  where  niimaalnii'y  is    joined 

uilb  il.  in  lb(^  lliii'd  l,.rm  he  gi\es  a  'leclljre  in 
' ■laln-y. 


-No,  n 

ever. 

.-truetii 

m    eair 

ied  on 

i;i\e  \-n 

n  anvil 

niig  lo 

1(1.1  I   I.     Is   it    folllHl   IIkiI    III.'    .hllv   l.r    •jivillK  loctUlTS 

'■(iiini.\i.Hi    ivilh    llic   inijM.iiiii    irilrri;.|v.<   willi  lire 
lii'i'iiil  July  ill  llir  iiuinii^vim.iil  aiiilp.M'ni- 
M\rr    lic;ir(l    liny 
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that  til 0  mlion  allows  ilseU"  to  be  pnl  to  hik-1i  -iTciit 
ex|iriis(>  cvrry  year  without  <U-riviii,^'  a  particular 
benclit  iVoni  i"t  hy  liaviuij;  a  veiiiilar  courau  of  lectures 
pvcii  tlua-o. 

10,U(.K  Who  do  you  tliink  wo-jhl  be  the  in-opcr 
persons  to  di'.liver  such  lectures  ?— I  shouhl  wiiy  tho 
men  in  chavi^e  oi'  tlio  eollecti!)ns — i'or  instance,  the 
keqiers. 

10.117.  liul,  without,  at  all  objectiiii:^  fo  your  views, 
I  wOTihl  a.sk  whether  it  ini,i;iit  not  liappuii  Lln^t  a 
gcntlenian  would  be  ^ery  -weil  fitted  to  Ito  n  keeper  of 
a  di'iiartnuMit,  and  ;Tt  not  liavo  a  talent  ibr  ii'i\'in.Q; 
lectures? — Uertainly.  those  ea^e^  m;iy  happen,  but  I 
should  say,  in  the  first  instance,  that  in  the  appoint- 
ment of  a  man  re-ard  should  la.  paid  to  that  eon- 
sideration— ^that  a  ni;ni  should  be  able  (o  expre-;s  !us 
ideas  licfore  tho  iveiiend  piddic.  'I'hen,  ngain,  T 
e(uiyidcr  the  lectures  on  Natural  History  not  so 
cxtiTuielv  diffienlt.  If  a  man  has  been  ^^■orkil|f!;  at 
one  part'ieular  subioet  the  whole  of  his  lifetime,  I 
slionl<l  say  t)iiit  he  ou,i,^lit  to  l>e  able,  with  the  help  of 
specimens  and  diagrams,  to  exidain  Ihat  which  lie  has 
been  worklii^i^  at  all  the  year  round.  'L'hosearc  a  very 
ditferent  kind  of  lectures  from  those  given  at  the  Koyal 
Inslitutton,  for  instance.  ]n  that  res]»ect  I  may  also 
reniar!;.  that  L  think  that  at  the  T.ritish  ^hiseuni  three 
kinds  of  lectures  should  be  given,  namelj-,  iirst,  a 
regular  course  of  elementary  instruction  to  tho 
students,  snidi  as  is  given  jit  the  llnivei'sities.  For 
instance,  in  my  own  case  1  ought  to  be  obliged  to 
instruct  (hose  "who  are  willing  to  engage  in  the  study 
of  reptiles  and  tishes. 

10.118.  In  what  mode  would  you  insfruct  them, 
■would  yon  enconrage  them  in  the  actual  dissection  of 
those  animals?-— Yes,  certainly.  There  onght  to  be  n. 
students'  room  in  which  the  slndeuls  attendiiLg  tho 
lectures  slionld  have  an  opportnnity  of  making  the 
dissections  and  the  examinations  cd'  those  fish  under 
the  supervision  of  tho  person  in  charge  of  such  a 
ooUecEion. 

lO.lUl.  AVil!  \on  be  so  good  a^  to  go  on  and  mention 
the  other  kind  of  lectures  wtiieh  von  would  recom- 
mend ?— The  seeoud  kind  of  lectures  is  oae  intended 
to  be  of  a  more  general  nature,  and  for  the  general 
public,  such  as  are  given  nt  the  linyal  Institution. 
The  third  kind  of  lectures  I  should  rather  consider  to 
be  demonstrations  in  the  n\usenm  to  the  lovi-cr  classes, 
as  is  now  and  then  exceptionally  done  in  the  museum. 
I  believr  last  y-ir  (^u  10  or  12  evenings  the  working 
men  of  a  certain  institution  came  to  the  innsenm.  and 
the  gontlemc;!  in  charge  oi'  :\  part  of  tlie  collections 
went  rouiiil  Avil.h  them,  and  oxjilmned  to  them  in  the 
galleries  the  objects.  The  first  kind  of  lectures  might 
be  given  by  the  persons  in  charge  of  the  several  col- 
lect lous;  liie  second  might  be  given  by  those  who  are 
particularly  fitted  for  it';  and  the  third  might  bo  given 
by  the  assistants. 

10.120.  Do  yon  Ihiuk  that  the  second  kind  of 
lectures  might  be  gi\eu  by  gentlemen  who  were  not 
actually  attached  to  the  museum  as  keepers? — They 
may  lie  given  by  the  kce|K'rs,  or  they  may  be  given  by 
men  not  connected  with  the  nmseum  but  particularly 
fitted  for  that  task. 

10.121.  Are  the  assistants  of  whom  you  speak 
quite  com[ictent  to  give  that  instruction  which  is 
desirable  for  the  working  classes  ?— AVhethcr  the 
present  class  of  men  are  <'omiietent  1.  eeriaiuly  should 
not  venture  lo  express  an  opinion,  but  L -shonhl  say 
thai  no  man  should  be  appointed  in  the  lirst  instance 
who  would  not  be  qualirted  to  do  that. 

10.122.  :Might  not  a  great  deal  of  that  insiructlou 
consist  in  |mlnli:ig  out  the  specimens  and  naming 
Iheni,  and  saying  wlici\'  they  came  from,  and  Avhat  was 
remarkable  or  peculiar  about  the  objects  ? — Yes,  cer- 
tainly. That  is  what  1  mean  should  be  given  to  the 
lower  classes,  or  to  whoever  liked  to  attend,  say  on 
Saturday  e\enings. 

10.123.  And  the  a.-sUtants  should,  von  think,  be 
,piileeompetrn1  to  do  th:it  r— They  slu.iihl  be  pcidectly 
competent  [o  d,,  [hat. 


10,124.  Is  there  any  provision  in  the  new  building 
of  the  museum  which  wiiiild  su[i[)ly  space  for  pupils 
studying  there  ? — I  believe  that  (he  space  set  a[tart 
for  that  purpose  is  extremely  limited. 

10,12o.  {Projh-sor  Smith.)  You  would  wish  to 
have  it  larger? — Tho  students'  room  certainly.  It 
wonUI  not  he  desirable  to  have  men  ccuiing-  to  the 
museum  who  wanted  to  examine  a  certain  set  of  birds 
or  insects,  and  otliei's  who  dissected  fish  presei'ved  in 
spirit  in  the  same  room.  Therelbru  1  any  there  onght 
to  be  at  least  three  or  ibuL'  separate  rooms  set  apart 
ibr  that.  The  requirements  of  students  stn<lying 
various  classes  i)ra.nimals  are  very  ditferent. 

10.126.  Are  there  any  lecture  rooms  set  apart  in 
the  new  buildings  ? — T  nnilerstand  that  there  is  a  very 
large  lecture  room  set  a|>art  which  would  be  verj'  likely 
most  ada[ited  for  tho  second  class  of  lectures  which.  1 
have  mentioned,  but  I  am  not  aware  that  lecture 
rooms  arc  set  apart  for  a  smaller  audiciice. 

]0,12T.  {Clifilnnan.)  And  that  would  be  desirable 
in  your  opinion  ? — It  would  be  very  desirable. 

10.128.  When  the  Natural  History  collections  are 
removed  Irom  lilooinsbnry,  of  course  they  will  be  sepa- 
rated fronr  the  library.  AYill  any  means  bo  taken  lo 
supply  natural  history  books  for  the  museum  at  Kensing- 
ton ? — I  hope  Ihat  the  Governraeut  will  provide  a 
certain  sum  of  money  for  that  purpose,  bccanse  if  no 
sutftcient  library  were  provided  the  work  nt  the  collec- 
tions would  be  perfectly  at  a  standstill.  I  should  direct 
particular  attention  to  one  part  of  the  present  library 
in  the  British  Museum,  and  that  is  the  Banksian 
Library.  The  Banksian  Library  was  given  to  the 
T'rustecs  of  (he  British  iluseum  together  with  Sir 
Joseph  Banks's  collections.  It  was  not  given  as  a 
part  of  the  library  ;  and,  therefore,  when  those  collee- 
tious  go,  the  Banksian  Library  formed  in  connexion 
with  and  for  those  collections  should  go  loo. 

10.129.  Are  you  quite  satisfied  that  it  is  expedient 
to  retain  those  collections  of  plants  in  the  Museum, 
rather  than  to  place  them  at  Kew,  as  you  say  is  gene- 
rally done  abroad,  in  connexion  with  the  botanic 
gardens  ? — I  ha.\-e  not  myself  formed  an  opinion  about 
this  subject,  it  lies  in  another  department.  I  could 
not  venture  an  opinion  about  it. 

10.130.  Are  the  local  museums  in  Germany  usually 
arranged  in  a  satistactory  manner? — All  the  museums 
in  Germany  are  extremely  well  ai'ranged  ;  particularly 
great  care  is  taken  that  all  the  specimens  should  be 
named  and  properly  named.  Of  course  you  find  stUI 
a  greater  or  less  number  of  specimens  which  are  badly 
mounted  and  badly  preserved.  However  those  are 
mostly  the  relics  of  llirmer  times,  and  at  present  the 
greatest  care  is  taken  that  tho  s[)(>ciniens  should  bo 
most  skilfully  prei>ared. 

10.131.  You  are  not  referring  now,  I  presume,  to  the 
principal  museums  but  to  the  hical  musounis  ? — To  all 
the  museums, 

10.132.  Are  there  generally  catalogues  of  those 
museums  ? — Only  manuscript  catalogues. 

10.133.  But  are  these  open  to  consultation  by  the 
^■isitors.'* — 1  believe  not.  and  this  Is  the  less  neces- 
sary because  in  these  museums  almost  evcr^'thing  is 
exhibited  and  properly  lalielled. 

10.134.  There  is  no  catalogue  I  believe  of  the  Great 
Museum  of  Xatural  HistoiT  in  Paris  ? — There  are 
only  jiartial  catalogues  printed.  A  catalogue  of 
reptiles  has  been  commenced,  but  it  has  never  been 
completed. 

10,13o.  Then  the  Briti^h  ^Museum  is  in  advance  in 
that  respect  of  some  foreign  museums,  is  it  not  ? — The 
British  IMuseura  is  far  in  advance  of  all  otlier  mnsenms 
in  respect  of  catalogues, 

lO.loG.  \Vill  YOU  favour  the  Commission  with  any 
information  wliieh  you  think  material  rcs|ieeilng  the 
great  Museum  d'llistoire  Naturello  in  Paris  I-"— I  think 
that  in  that  museum  the  principle  of  utilizing  a  large 
museum  for  the  purptises  of  inslruetion  has  licni 
carried  out  most  snccesstiillv,  and  nnwt  <.'onsi'^tcnllv. 
There  the  various  head^  of  llie  department.-   lunetlie 
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duty  of  "irin"  lectures  on  tlicir  particul.-ir  branches. 
It  was  in  those  lectures  that  Cuvicr  hmiself  attraetrf 
the  students  of  almost  the  whole  world  to  Piiris.  Uis 
lectures  wore  always  given  in  immediate  connexion 
with  and  with  immediate  reference  to  his  museum. 
At  present  I  understand  tlrat  those  lectures  are  not 
very  well  attemled,  hut  I  believe  that  the  cause  of  it 
is  that  the  very  same  nu'U  hold  other  .appointments, 
f,ir  instance  as  Pj'ofessors  of  the  Sorbonue,  or  at  flic 
C'olleio  de  France,  or  at  the  Veterinary  College,  and 
as  tia-y  delixcr  llie  same  lecliires  \vliich  are  or  oURht 
to  be  delivered  in  the  .lanlin  des  I'lantes,  of  course 
all  the  students  who  woidd  attemi  the  .lariliii  iles 
I'lantes'  lectures  do  not  think  it  necess.ary  to  ^o  to  tlie 
JIuseum  ;  they  hear  (he  very  same  leclures  lu  their 
own  iustilutlou. 

10,1.'J7.  A  good  deal  would  depend  uiiou  the  nature 
of  the  sulijeet,  1  presume,  some  subjects  being  more 
attractive  I'lian  others?— lu  this  resi)ect  it  has  bc'cn 
my  experience  Ihat  a  great  deal  more  depends  on  llie 
lecturer  hiinselt  than  ujnm  the  subject. 

lO.lSH.     Ton    mean     that     be    innlo.s     the    subjert 


altractiii?— Yes:    I  h:i\( 

.  1 ,1  piv--.|it  at    tbr  lietiir. 

..I'  .Tohanurs  JIiUl.T  of  11 

;rldi n    the   drvel.il.inenl   . 

worms,  a.  subject  eerbiinl; 

-  not  at.Ii-artive  tn  tile  geiiei; 

|,nbbe,  and    the    Ici'tmv    i 

,i,iin  was    criovdril    rrnm  on 

^^n^\    til    till'   etlier,  perhii] 

IS     l.lO    or     L'OO    prnpir    In'tu 

present. 

10,13!).  Those  Irelures 

in  Talis  are  iptite  gratuiton: 

are   they   net  ?  —  t  Juite 

gi-atuitnus;     <.ver_\liiid}'    eii 

attend.  ' 

10,140.  You    are    also 

aciiuainted    with    the    grei 

museum  at  Leyden  ? — "I'e 

s,  1  was  there  about  10  yeai 

;i^o  for  !i  t^liovi.  liitir.  ami  kiiowiuj;  tlie  Dirt'Ctcr  well  1 
J.'camf!  ncquaintcil  with  Uu-  institution  as  I  may  ?ay 
totally. 

10.141.  That  is  .a  very  nn(M|iuil  collection,  is  it  not, 
that  is  to  Mv,  it  i.s  much  richer  in  some  depMrtments 
th;iu  in  otli'ers  ? — Ye.s ;  it  is  particularly  rich  in  the 
]u-o(liK-tIons  from  tJu"-  Dutch  possessions,  nn.l  also  from 
.Uada,^:iscar  :  and  tlio  jiresent  Director  lja\ing  paid 
particular  attention  to  the  study  of  birds,  has  formed  ii 
collection  from  the  Dntcli  jjossessions  perfectly  un- 
C'jualled  by  any  otiier  collection. 

10.142.  Was  Tenmiinek  at  LcyWon  ?— Y^s  ny  In 
Inetimi-  of  Temiihnck's  .Icalh,  the  colleetitm  was  a 
iiiiich  innn- uniform  and  jj;r'neral  <-i>lltcti'>n  lli.'in  It  is 
\\i>\\'.  TiTOiiinck  collected  from  all  cla--sc-  wilh  equal 
cnertry,  and  from  all  countries. 

10.143.  ]>oeH  the  Butch  ("lo\^i'rnmcnt  encoura,Lj;c  the 
s-'udinr^  home  of  specimens  fioiu  llii'ir  cnhmirs  f.r 
ilicir  (■ollcctiiiiis  ? — Much  more  su  than  any  nlher 
■'overiiineiif,  the  Eni^hsli  Government  cerlainlv  imt 
i'X-ecptcd.  Thr  yry  lar-.^  eolleelion  matle  l.v  \)r. 
iilr.'ker  WNS  .aillrelv  hn.nu-|M  (niicther  hy  I'nlfh 
.illicials  pluci'd  in  lla;"v;H-ions  i-.l;inds  of  llie   l';.i-^l    India 

A[-cliipela;ro.      lie    \\'as    sii|.])lii'd    by    lii,s    ,^,iveri id. 

'.'/itli  '■v^ai  the  S[nrits  of  wine,  lioftles,  and  all  (he 
.,ll,er  cunlrlvancfs  wlilch  wci-c  sent  nnl  (<.  I  host'  mm, 
ami  In  fids  v/ay  he  hron-hl    lo-i^llin-    Immense  .'nllcc- 

1(1,1  U.  What  dors  nnrown  (  ioM  rinneni,  do  In  lliat 
t!i,v.'|jr,;,   i;,i    Ihr   I'.rillsh   .M  ns. 'n  i  n  ?— N  nl  h  i  n-. 

lO.I    \.-._      If,      i',      Irll.      MHIVIV      to     tll(^     -Ot)dwill       OC      lilt' 

.■.H,iiiiaiidrrsorf..(i"dltM.ns,'l  prrs ',  a.nd  orsclml  1  lie 

h,.'li  ulio  aiv  Willi  f..pr-lilH,ns  lo  JM-in-  oliir.'ls  nt 
na.lunil  lii.slni-y  \>>  IIk'  Kiileh  Mnsnnil  ta-  ih.I  as  lliry 
II, ink  lit  ;'—(^iMl.r..o.  V\li.  n  I  .aid  notliin-,  I  ncditvt 
now  I'A-o  (.'^r.■j>lio,l.  ulilrl,  I  tiiii^l  iii.'iil  ion.  In  llir 
lii-(.    in-laiirr    III*'   Adtniralli    allowrtl    a     naliirali^l.    Dr. 

Ctinniii'jl, _,  in     \.r    ;i  N  :it'l  ii 't|     In  |hi'  <' v.  pedl  tii  in   lt>  ihr 

Ala'jlH[lanSli;.il-,aiid   Dr.  Cnii  n  i  ii- lia  in   hin.r^Iii    h c 

,- t'    vriv     valnal.h'     <-ol  If.-i  luii-.,     jii-l     'dnMvin--     u  lial 

Mi-Ill.      I,r"    d-Hir       it     llli-      pta.'llr,.      \y,-V<-      rulloUcd      wllh 

oIImt  siniilai-  e '.pcditlon..  Srcoiidly,  Mm-  A.hnirally 
l,:,v,.  ;d-..  laaiih'd  a.  endr  ..[■  iirli'ia-lions  lor  u;n:\\ 
olll.'ris  In  ■4i.i\\  llir.lil  ill  wlial  w;i  y  S|t.'<'iliH'll.s  nt 
l,:il!lial  llivlory  j,i;,y  I  in  |in'.s,a'\nd  ;  lillt  tills,  I  Ihird;.  i,s 
rdl  Ihat  lias  l./'en  .lonr,  by  I  hr  ( JoM'i'inncnl,  oChde. 

l(),M<i.    [I'rofrssi.r    Sn<i.l/i.)    Is    tlia.t   known    a.s    the 


Admiralty  Manual  of  Scientific  Inquiry  ? — I  think  it 
is  contained  in  that.  Proof  sheets  have  been  submitted 
to  me  lately,  but  they  were  loose  proof  sheets,  and  I 
could  not  ascertaiu  to  what  baudbook  they  belonged.  I 
was  only  told  that  they  were  instructions  of  the 
Admiralty  to  their  naval  officers. 

10.147.  l>o  you  find  that  the  naval  officers  take 
.idv;uita,iie  of  (hose  instructions  and  bring  home  any 
considerable  number  of  subjects  ? — None  whatever. 

10.148.  (ClKiirmav.)  Looking  now  to  the  local  col- 
Icciions  of  scientific  olijects  in  this  country,  to  what 
u.si's  do  yon  Ihink  (hat  they  could  advantageously  he 
njiplied? — 1  think  Ihat  in  the  lirst  instance  the  people 
ill  the  ncighhonrhoorl  would  flock  to  those  collections 
and  \islt  Ihcm,  io  satisfy  (heir  curiosity,  spending  a 
jiart  of  their  h'isiire  lime  in  them  as  places  of  amusc- 
nieiit,  Sccfiudly,  if  a  good  curator  be  placed  over  such 
a  local  cnliccllon,  thai  mmi  will  certainly  endeavour  to 
draw  \nmig  inon  io\','aids  him  in  order  to  instruct 
thrm.  '  In  lite  Ililrd  plar-c,  jl.  will  h'ad  to  the  forma- 
llon  or  local  so.-Iclirs.  and  If  the  nn'iiibrii's  of  sneli  local 
societies  nlso  dti  not  liriivc  jtartiiailaily  gi'cat  benefit 
J'rom  their  siijiei  Ih-ial  ennncxiou  with  natural  history, 
sdll  it  cannot  bo  denied  that  in  .some  measui'c  thrir 
views  will  he  enlargi'il,  and  thr>se  indi^■idua!s  who 
really  have  some  taste  I'or  natural  histoiy  will  ?ini[  the 
means  of  gctling  elementary  and  s\stematic  informa- 
tion, and  will  l.>e  guided  in  the  further  developing  of 
their  taste. 

10.149.  And  might  not  thai  arionl  a,  motive  for  in- 
telligi'iit  young  men  at  leisure  time  io  study  in  order 
to  Collect  oltjccts  and  to  improve  those  nniscums  ? — It 
is  a  very  great  incentive  for  a  young  man  to  make 
collections,  which  is  the  first  step  in  developing  a 
knowledge  of  natural  history. 

10.150.  Arc  there  any  other  uses,  do  you  think,  to 
whicli  flicy  could  be  ajiplicd  ?  I  refer  particularly  to 
the  instructing  of  pnjiils  In  even  elementary  schools 
and  grammar  schools,  lioth  primary  and  srcouilary 
schools,  in  the  way  that  you  mention  is  done  in  Ger- 
many ? — Yes,  certainly:  T  think  that  ilhs  could  be 
done  much  better  in  that  way  than  by  means  of  a 
small  collection  to  lie  attarlicd  to  such  a  grammar 
school.  I  think  it  better  that  the  collection  s"hoiild  be 
separate,  and  therefore  available  for  several  schools  in 
the  same  place;  because  there  Is  nobody  who  would 
take  good  care  of  those  smali  eollcctious  attached  to 
schools. 

Ut,l-3I.  And  ii  wouM  be  nunv  economical,  would  it 
not,  inasmncb  as  it  wonhl  he  cisinr  to  collect  one  con- 
siderable eolleelion  than  anumlicrof  small  collections  ? 
— 'I'hosi^  small  collections  are  so  \  eiv  inexpensive,  that 
I  suppose  the  expense  would  be  lallier  ,L:rcater  if  you 
bad  a.  general  museum. 
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should  not  become  a  very  extensive  collection,  I  should 
not  lay  down  any  other  rule,  but  shoiild  leave  it  entii'ely 
to  the  ciirator  to  develope  his  collection  as  well  as  he 
can.  If  yon  tell  sucli  a  man  you  must  go  so  far  and  no 
further,  he  will  simply  cease  to  work,  and  take  no 
interest  iu  his  collection. 

10.156.  Under  what  management  do  you  think  that 
those  local  museums  ought  to  be  placed  in  this  country  ? 
— I  think  certainly  they  should  be  subject  to  a  regular 
system  of  inspection,  and  if  it  is  the  intention  to  esta- 
blish in  the  metropolis,  as  it  were  a  mother  histitntion, 
I  think  you  could  not  do  better  than  to  employ  the 
men  of  that  institution  as  inspectors,  Ijecause  they  have 
got  the  best  practical  knowledge  which  will  enable  them 
to  iind  out  whether  a  collection  is  well  managed  or 
mismanaged. 

10.157.  Might  those  inspectors  be  connected  with 
the  British  Museum? — Certainly. 

10.158.  And  to  whom  would  they  report  upon  the 
state  of  the  local  museums  ? — Of  course  there  must  be 
a  genei'al  head.  If  thei'e  were  such  an  institution  as 
a  ministry  of  instruction  in  England,  the  question  could 
be  very  easily  answered. 

10.159.  Under  proper  regulation  do  you  think  that 
the  British  Museum  could  aid  those  local  museums  by 
supplying  duplicate  specimens  ? — The  Bril.sh  Museum 
could  certainly  aid  those  daughter  institutions  at  the 
beginning,  and  also  afterwards,  from  time  to  time,  by 
giving  them  specimens  ;  but  if  you  would  put  it  as  a 
duty  upon  the  British  Museum  to  supply  those  institu- 
tions with  a  series  of  type  examples,  you  would  entirely 
cliano-e  the  character  of  the  British  Museum.  Those 
duties  would  be  so  heavy  that  without  having  a  double 
staff  of  men  it  could  not  be  done.  It  is  quite  incredible 
how  much  time  is  taken  up  by  the  management  of 
■what  are  called  duphcate  specimens. 

10.160.  You  mean  in  discriminating  them? — 'In 
discriminating  them,  in  putting  them  aside,  in  pre- 
serving them,  in  distributing  them,  and  in  carrying  on  a 
correspoudeucc  about  them.  At  present  in  the  British 
Museum  (I  can  speak  only  in  tliis  respect  of  the  col- 
lections under  my  charge)  we  have  duphcates  ;  that 
is  to  say,  when  we  get  collections  presented  there  are 
certain  specimens  amongst  them  useless  for  us,  which 
I  do  not  embody  into  the  collection,  and  I  put  them 
aside  ;  but  then  I  advocate  that  all  those  should  be 
given  away  to  any  other  museum  from  which  we  have 
received  contributions,  rather  than  that  they  should  be 
utilized  in  the  way  of  exchange,  or  that  we  should  be 
made  responsible  for  giving  at  the  same  time  correct 
definitions  of  those  speciracns. 

10.161.  There  is  no  doubt  often  a  ditiiculty  in  deter- 
miniug  what  is  a  duplicate  and  what  is  not ;  but  in  a 
great  many  cases  duplicates  must  Vje  obvious  ? — There 
can  be  no  doubt  that  if  a  man  discovers  a  certain  lish 
in  one  of  the  lochs  of  Scotland,  iind  sends  me  all  at 
once  some  50  specimens  of  it,  there  are  duplicates 
amongst  them  ;  but  in  many  cases  I  may  have  100 
specimens  of  the  same  species  and  not  one  of  them  is 
a  duplicate.  To  decide  what  is  a  duplicate  is  only 
possible  to  a  man  who  studies  a  certain  branch,  and 
nothing  is  more  dangerous  than  for  a  man  not 
thoroughly  acquainted  with  a  certain  part  of  the  col- 
lection to  select  S2>ecimens  therefrom  as  duplicates. 

10.162.  {Sir  J.  P.  Kay-Sknttlermrth.)  But  If  you 
had  connected  with  yom'  own  department,  and  so  with 
the  other  departments  of  the  British  Museum,  a  staff 
of  inspectors  whose  duty  was  not  simply  to  visit  local 
museums,  but  to  ascertain  what  was  wanting  for  the 
creation  of  typical  collections,  and  likewise  was  in 
constant  communication  say  with  your  department, 
and  so  with  other  departments,  to  ascertain  what 
duplicates  were  available  for  the  several  collections  in 
the  country,  greater  facilities  would  be  given  both  for 
ascertaining  the  local  wants  and  for  the  distribution 
of  such  duplicates  as  had  been  ascertained  to  be  such  ? 
— Certainly ;  only  unfortunately  what  those  local 
museums  want  are  specimens  which  we  generally  do 
not  get  so  very  easily  except  when  we  purchase  them. 


We  do  not  get  those  specimens  so  freely   that   we     A.  GSnther, 

could  send  away  say  only  a  dozen  duplicate  specimens  -^'■*<7- 

of  the    same    species.     The  specimens   required    for    ,^_,^     T",  „-, 
7        1,^.'  ,  ',  .  1  ,    L'        15  Murch  18/2 

typical  collections  are  always  those  most  sought  tor       _____ 

by  all  large  coUections  all  over  the  world,  and  therefore 

they  are  rather  scarce. 

10.163.  On  the  other  baud,  is  there  not  under  the 
present  system,  with  the  want  of  facilities  for  distribu- 
tion, a  considerable  waste  of  duplicates  for  which 
there  is  no  application  ? — Speaking  entirely  of  my  own 
branch,  I  think  the  few  duplicate  specimens  are  ap- 
plied in  the  most  perfect  way.  I  do  not  mean  in 
the  country  ;  I  mean  by  giving  them  to  other 
museums,  at  home,  in  the  colonies,  or  abroad,  wliich 
actually  want  them.  Tlie  number  of  our  dupli- 
cate specimens  is  extremely  small,  because  1  should 
consider  myself  a  very  Ijad  curator  if  I  were  to 
purchase  a  single  specimen  which  might  turn  out  to 
be  a  duplicate.  It  is  only  occasionally  when  specimens 
come  in  as  a  present,  that  I  have  du2:)licates. 

10.164.  Are  you  aware  whether  that  is  the  case, 
for  example,  with  respect  to  the  botanical  collection  at 
Kew,  whether  there  is  or  there  is  not  in  the  botanical 
collection  at  Kcw  a  large  opportunity  for  the  distii- 
bution  of  duplicates  ? — A  botanical  collection  is,  in 
this  respect,  quite  of  a  different  chai'acter  to  a  zoological 
collection.  One  man  may  collect  a  hundre<l  flowers 
off  one  tree,  and  send  them  home  to  Kew  quite  ready 
for  distribution  ;  but  a  man  who  sends  home  zoological 
collections  would  not  be  able  to  send  home  a  Imndred 
birds  of  paradise  at  the  same  time. 

10.165.  On  the  other  hand,  if  the  Government 
were  to  place,  either  in  the  hands  of  the  governors  of 
colonies,  or  of  commanders  of  stations  of  the  navy, 
some  fund  for  the  purpose  of  promoting  the  collection 
of  specimens  of  natural  history  for  the  museum,  pro- 
bably the  number  of  duplicates  at  your  disposal  would 
bo  very  greatly  increased  ? — ^Yes,  it  would  be  ;  and  so 
would  our  work  be,  for  in  receiving  those  specimens 
we  should  be  obligetl  to  stuff  or  prepnre  thtmi  i'm-  those 
local  museums,  because  you  cannot  attach  to  cacii 
local  museum  a  stuffer  or  an  articulator.  This  would 
be  too  expensive. 

10.166.  But  looking  to  the  wants  of  tlni  country  as 
to  education  iu  natural  science,  and  to  the  importance 
of  the  formation  of  typical  collections  in  the  country 
lor  the  purposes  of  such  education,  eitlier  In  secondary 
schools  or  in  the  colleges,  would  not  the  proper  mode 
of  creating  such  typical  collections  be  that  winch  I 
have  previously  hinted  at,  tliat  the  Government  should 
use  the  organisation  of  the  colonies  and  of  the  naval 
siations  with  sufficient  funds  as  a  means  of  collection, 
and  should  give  yon  sufficient  funds  likewise  for  the 
preparation  and  distribution  of  those  collections  ? — 
No  doulit  this  phm  would  contribute  generally  towards 
th(;  ends  of  science,  Imt  there  would  be  another  ipiestion, 
wholher  you  would  not  iind  it  iu  the  end  cheaper  to 
have  sim))ly  a  list  of  the  typical  specimens  wanted  for 
those  local  museums  to  show  them  what  they  must 
have,  and  then  to  leave  it  to  the  ordinary  dealers  in 
natural  history  objects  to  get  into  the  market  a  certain 
number  of  those  specimens.  You  would  Jind  that 
with  much  less  trouble  to  the  officials,  and  with  less 
expense,  you  would  get  a  sufficient  number  of  thdL-e 
specimens. 

10.167.  You  think  that  the  natural  operation  of 
supply,  if  the  demand  were  created,  would  accomplish 
the  result  more  easily  than  by  such  general  govern- 
mental organisation  ? — Quite  so.  I  do  not  speak  here 
theoretically,  but  I  s])eak  here  from  experience. 
Whenever  an  animal  has  been  found  of  jinrticuhir 
interest,  at  once  the  agents  in  London  take  the  neces- 
sary steps  to  get  the  necessary  supplies  of  specimens. 
By  the  laljours  of  Professor  Owen  and  others,  the  at- 
tention had  been  drawn  to  the  Monotremes  of  Australia., 
and  I  know  that,  in  consequence,  there  came  not  less 
than  200  specimens  of  the  Echidna  to  one  shop  in  the 
east  cud  of  London,  and  15  years  ago,  when  I  th-st 
came  to  London,  there  were  a  numljcr  of  these  speci- 
mens rotting  in  a  yard  of  that  shop. 
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10  168.  Thiit  would,  however,  involve  that  thG  loctil 
museums  should  have  funds  with  which  to  purchase  ? 

Yes,  but  that  comes  to  the  qucstiou  of  whether  it 

15  March  1872.  -would  be  better  to  give  this   fund  to  the  governors  of 

colonics  iind  commanders,  or  whether  you  would  give 

the   money   into  the    hands  of  the  curators  for    the 
purpose  of  purchasing  specimens. 

10.169.  {Chairman.)  You  would  prefer  the  latter  ? 
— Yes,  that  would  be  the  most  economical  in  the  end, 
and  the  most  satisfactory  to  t)ic  curator  besides.  You 
make  the  curator  responsible  for  getting  good  and 
useful  specimens.  A  curator  who  is  supplied  with 
s])eeimcns,  and  exhibits  a  set  of  [)aid-ibr  specimens 
will  say,  if  the  specimens  are  not  good,  I  cannot  help 
it,  ihey  were  sent  to  me  by  the  Governor  at  the  Cajie, 
or  by  ihe  British  Museum,  lie  is  not  vespousiltle  for 
them,  hut  if  he  has  to  buy  the  things  himself,  ho  will 
bo  responsible. 

10.170.  {Sir  J.  P.  Ka>/-Shuttleworth.)  So  that  in 
fact  the  way  to  create  a  supply  would  be  in  provide 
the  curators  of  the  several  departments,  lirst,  with 
the  funds  to  purchase  and  then  with  the  means  to 
distribute  ? — Just  so. 

10.171.  {Chairman.)  You  mentioned,  I  think,  ihat 
the  late  Professor  Lichtenstein,  the  Proiessor  of  Zoology 
in  Berliu,  had  a  i>Ian  of  exchanges  which  was  found 
not  to  answer,  "what  was  his  plan  ? — His  [)Ian  was, 
with  respect  to  all  the  specimens  which  he  con- 
ceived were  duplicates  in  his  museum,  that  he  had  a 
list  of  the  names  of  them  printed  with  a  price  attached 
to  each  of  the  specimens,  and  those  catalogues  were 
sent  to  the  various  museums  in  Europe  and  America. 
Each  museum  then  stated  what  specimens  it  required, 
and  the  specimens  sent  were  sold  to  the  museum.  But 
this  is  only  another  way  of  exchange,  because  that 
money  lie  applied  to  purchasing  specimens  required 
by  his  museum.  The  consequence  of  this  system 
was,  that  specimens  misnamed  in  the  first  instance 
were  given  away  from  the  Berlin  Museum,  and  one 
of  them  was  for  some  time  a  unicum  in  the  British 
Museum.  There  is  always  this  danger  joined  with  the 
incautious  selection  of  duplicates. 

10.172.  Have  you  considered  how  those  local  mu- 
seums might  be  maintained  apart  from  the  plan  oi 
supplying  them  from  a  central  department ;  from  what 
sources  the  funds  for  their  niiiintcnancc  should  be 
procured  ? — I  have  not  consi<lered  that  suliject  be- 
fore. 

10.173.  Would  yon  consider  it  advisable,  jirovided 
certain  funds  could  be  raise{l  by  loe;il  exertion,  that 
the  government  should  supplement  those  funds  by  a 
grant  for  the  purpose  of  the  maintenance  of  those 
museums,  or  the  improvement  of  them? — Cerlainly, 
but  1  really  cannot  see  why  the  English  Goverunieut 
should  not  arlopt  exactly  th<'  same  plan  as  is  adopteii 
in  Germany,  or  in  Scandinavia,  or  in  Denmark,  or 
in  Switzerland,  whei-i!  all  these  institutions  (.'sLablished 
for  the  c<lueation  of  the  peo])l(^  are  suppfn-ted  by  the 
government.  The  money  for  llieir  suppoit.  when'ver 
it  C0]ncs  from,  comes  iinally  out  oT  the  S!nu(>  [xicki-ls, 
(inly  in  one  way  it  is  collected  and  distrihufcd  in  a 
sysl'Tiiatie  anil  just  manner,  and  in  llie  nlbrr  ^\';iy  \i  is 
g;illiei-ed  in  a  \fTy  irngular  way. 

10.174.  ( I'rofrssor'Smith.)    \  think  yon  nicntii.nod 
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]0,17(i.  {Chairman.)  Does  Ihe  on.:  ul,  Kranklbrt 
contain  ULi[ipell'H  colleetion  ? — Yes  ;  (.hen  thi-re  is  une 
lit  Bamberg,  Erfurt,  h'ulda,  at  liainbuig  two,  0110  at 
Bremen,  a  very  large  collccf.Iou,  |)articidarly  distin- 
guished  by  its  largo   collection   oi"  extremely   wcll- 


jn'eserved  birds  ;  those  are  the  museums  which  I  re- 
collect or  have  seen  myself,  those  of  the  other  towns 
are  chiefly  Uuivcrsity  museums. 

10.177.  (Professor  Smith.)  I  suppose  in  Germany 
there  is  no  difUcnlty  found  in  obtaining  proper  persons 
to  be  curators  of  those  provincial  and  University  mu- 
seums ? —  None  whatever;  the  supply  exceeds  the 
demand. 

10.178.  Do  you  sujipose  that  in  England  the  same 
would  be  the  case  as  in  Germany  ? — 1  am  afraid  you 
would  have  a  very  great  numl>er  of  candidates,  but  not 
a  great  number  of  welb(p]aIiHed  candidates. 

10.179.  "ion  sjioke,  did  you  not,  of  the  museum  at 
Jierliu  being  divided  into  a  great  number  of  difterent 
museums  ? — Yes, 

10.180.  Do  you  mean  (o  sny  that  thei'c  is  no  com- 
mon director  entrusted  v,'itli  the  management  of  the 
whole  museum? — No;  everyone  has  to  direct  under 
the  Minister  of  Instruction. 

10.181.  So  that  under  the  Minister  of  Instruction, 
the  different  departments  of  the  luusenni  are  entirely 
independent  ? — Yes,  entirely  independent, 

10.182.  Will  you  give  us  your  oi>inion  of  that  plan 
of  management  of  a  museum,  whether  it  is  found  to 
answer  at  Berlin,  in  the  first  place  ? — Yes,  it  certainly 
answers  well  there.  If  there  is  only  one  director  inde- 
pendent of  a  board,  who  is  entirely  responsible  for  the 
condition  and  usefulness  of  his  institution,  he  feels  the 
responsibility  of  the  place,  and  he  knows  perfectly  well 
that  he  is  open  to  thi;  inspection  of  the  wlmle  scientific 
world,  because  these  museums  are  conslanllv  watched 
and  visited  by  men  understanding  the  management  and 
the  character  of  a  museum.  He  is  not  hampered  by 
all  that  machinery  which  would  necessarily  be  called 
into  action  if  he  were  in  connexion  with  a  board, 

10.183.  Do  any  inconveniences  result  from  this  in- 
dependence of  the  different  parts  of  the  museum  ;  has 
that  been  found  to  be  so  at  all  ? — No ;  there  exists  a 
certain  rivalry  amongst  the  museums,  which  I  think 
is  most  beneficial  for  their  development. 

10.184.  {Mr.  Samnchon.)  Do  not  you  think  that 
to  have  this  plan  of  direct  reference  to  the  miTiister, 
involves  the  necessity  of  high  scientific  qualifications 
on  the  part -of  the  minister  ? — Yes,  I  do. 

10.185.  {Priifcssrir  Sivif-h.)  You  spoke  of  the  great 
museum  of  natural  history  at  Paris,  and  you  spoke 
of  the  principle  of  suli-division,  as  being  carried  very 
fnr  in  that  museum  also,  did  you  mean  that  all  the 
different  departments  are  under  managemenf  entirely 
independent  of  one  another? — Entireh-  independent 
of  one  another,  but  they  ^re  all  in  that  case  dependent 
upon  one  head. 

10,18(i.  There  is  a  supreme  director,  is  there  not? 
— Yes,  there  is  a  sniireme  director  (I  forget  his  name) 
witha  sub-director,  who, at  ju'esent, is  Professor  i\lihie- 
I'2dwanls.  As  (ar  ns  I  am  awnre,  at  present,  there  is 
one  Chair  for  Mammalia,  and.  I  think.  Ibr  Ovnithology 
which  is  eombined  a\IiIi    it.      Tiien    there  is    a  second 
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I(),I8S.    {ChuiruiaiK)    Tli;il     is    iio(    ilu 
belicye  ?  — No,  he  isrespnnsiMe  In  ihe  mi 

10,IS!).  {/'mfrssor  Smith.)  Is  not  that  an  entirely 
■  lilTcreiit  iirlueiplr  IVom  llu^  prim^iple  upon  which  the 
(hiiv.'rsity  «>l'  llerlin  is  m;in;ejed  ?— A  .lilVeront  prin- 
ciple   ii>    (ills    rcs|,c<>1,    Hia.i,    Ii,   approarhes    more    fhe 

].resontoi-gunisa.lii ['the  liridsh  iMiisenni.  where  the 

Nafural  liistdry  1  )iparlnieni.s    are  under   one  superin- 
lendi'ut,  wlin  is  tigiiin  responsible  to  tJie  trustees. 

10,190.  I  think  you  artMif  opinion  that  it  would 
lake  a  very  long  time,  and  woidd  he  a  difficult  task, 
to  form  even  ji  tolerable  natural  science  library  ? — 
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I  should  ,say  that  it  c.innot  be  done  in  loss  than  25 
years,  considering  the  great  number  of  books  of  the 
last  century  and  the  beginning  of  the  present,  which 
are  required  as  books  of  reference ;  they  are  books 
extremely  scarce  now. 

10.191.  At  the  British  Musomn  at  the  present  time 
you  have  everything  yon  want  in  the  way  of  a  libr.ary, 
have  you  not? — With  very  few  exceptions  indeed. 

10.192.  When  the  museum  is  transferred  to  South 
Kensington,  if  the  Bauksiau  Library  shouhl  be  ti-ans- 
ferred  as  you  suggested,  wouhl  you  then  have  nearly 
all  that  you  required  ? — No,  not  by  the  Bunksian 
Library  alone,  because  the  Baukslan  Library  Las  been 
continued  only  up  to  the  period  of  Sii"  Joseph  Banks' 
death,  and  must  be  supplemented  by  the  literature 
subsequent  to  that  period. 

10.193.  Aud  would  that  supi)!ementmg  of  the 
Banksian  Library  require  a  great  outlay,  and  a 
considerable  time  ? — It  would  require  a  great  outlay, 
hut  very  little  time  indeed. 

10.194.  You  mean  that  tlic  hooks  that  have  been 
published  since  that  time,  can  be  had  for  a  price  ? — 
Yes,  they  can  be  had,  they  are  still  in  the  market. 

10.195.  {Chaii-nmit.)  Is  there  any  other  point  on 
which  you  would  like  to  inform  the  Commission, 
wbieli  has  not  been  fully  brought  out  V— Tliere  is 
only  one  point  on  which  I  should  have  liked  to  have 
expressed  an  opinion,  and  that  is  the  abolishing  of 
a  separate  Pala>ontf)logical  Department,  thinking  it 
entirely  in  accordance  with  the  present  state  of 
science,  not  to  separate  extinct  animals  from  living. 
Of  course  when  a  union  of  jtah'eontology  and  zoology 
ill  a  museum  is  attempted,  it  cannot  be  done  in  the 
■way  in  which  it  has  been  proposed,  namely,  to 
unite  palasontological,  zoological,  and  anatomical  col- 
lections, in  the  same  rooms,  I  may  say  almost  on 
the  same  shelves,  but  I  think  it  would  be  extremely 
advantageous  for  the  development  of  science,  and 
for  the  development  of  that  museum  to  place  the 
various  branches  of  zoology  in  their  recent  as  well 
as  their  extinct  forms  under  one  head,  that  is  to 
say,  tJiat  whoever  has  charge  of  the  recent  mam- 
malia, should  have  charge  also  of  the  fossil  mam- 
malia, and  whoever  has  charge  of  the  fossil  shells 
should  take  the  recent  shells  too,  I  am  so  fully 
convinced  that  this  system  would  answer  extremely 
well  ill  a  large  collection,  that  I  thought  I  must  men- 
tion it  before  the  Royal  Commission.  That  a  plan  of 
uniting  heterogeneous  collections  in  the  same  locality 
cannot  be  carried  out  is  jierfectly  evident,  wlien  you 
consider,  for  instance,  what  an  immense  collection  of 
specimens  preserved  in  spirits  we  have  at  present  in 
the  British  Museum.  These  collections  are  preserveil 
in  a  quantity  of  spirits,  equal  to  something  like  15,000 
gallons  of  highly  inflannnable  spirits  of  wine.     I  think 


it  is  an  extremely  risky  thing  to  keep  such  a  collection      ^,  GUnther 
in  close  union  with  other  collections,  or  even   in  the  Esq. 

same  building,  and  I  think  it  absolutely  necessary  to  - — - 

have  a  separate  place  for  collections  of  that  kind,  in    15  March  1872 
order  to  obviate  any  danger  to  the  general  collections.  ' 

But  if  this  plan  be  adopted,  then  of  course  the  plan  of 
uniting  various  collections  in  tlie  same  localities  falls 
also  to  the  ground,  because  a  very  essential  part  of  the 
zoological  collection  is  eliminated. 

10.196.  In  that  case,  supposing  that  you  were  study- 
ing the  Echinodernis,  aiid  part  of  the  specimen.^  were 
dry  and  others  were  in  spirits,  one  part  would  be  in 
one  locality  in  the  museum  and  llie  other  in  a  different 
one  !:' — Yes,  ci-'i-tjunly  ;  but  that  is  not  in  the  least  a 
practical  disa<:l\'antage,  because  if  a  man  comes  and 
wants  to  study  a  certain  group  of  Kchinoderms,  he 
has  nothing  to  do  but  to  give  notice  to  the  person  in 
charge  of  the  Kchinoderms,  and  this  man  has  to  produce 
in  one  and  the  same  working  room  the  specimens, 
dried  as  well  as  in  spirits,  requireil  by  the  student. 

10.197.  So  that  you  would  bring  the  two  things 
together  in  the  working  room,  though  not  upon  the 
shelves  ? — No,  not  in  the  general  collection.  The  same 
is  the  ease  with  the  collection  of  fish.  Although  the 
majority  of  Ihe  reptiles  and  fish  are  preserved  in  spirits, 
still  a  very  gri^at  number  of  lliem  are  pi'eserved  in 
a  dried  stale. 

10.198.  And  you  would  liave  tliem  in  dilTerent 
localities  for  Xha  sake  of  safety? — Precisely.  Then 
again,  it  would  be  almost  impossilde  to  bring  specimens 
of  lizards  preserved  in  spirits,  others  ic  a  fossil  state, 
and  again  stuffed  specimens  and  skeletons  together  into 
the  same  room ;  practically  it  cannot  he  carried  out. 

10.199.  Then,  I  suppose,  tht;  Commission  will  under- 
stand that  when  you  express  an  opinion  in  favour  of 
connecting  the  paleontology  with  the  particular  division 
of  recent  zoology  to  which  it  belongs,  it  has  nothing 
to  do  with  the  locality  ? — No,  merely  the  direction  or 
administration. 

10.200.  (.V(>  ./.  P.  Kai/-S/mUleivorth.)  Have  you 
considered  the  risk  which  you  have  described  as  arising 
from  the  great  store  of  spirits  of  wine  which  is  at 
present  necessarily  kept  in  the  museum  for  the  preser- 
vation of  wet  specimens,  to  lie  so  great  as  to  require 
their  complete  separation  from  the  dry  specimens,  for 
the  safety  of  the  museum  ? — I  do  most  decidedly,  and 
I  have  held  that  opinion  ever  since  I  have  become 
connected  with  a  collection  of  wet  specimens. 

10.201.  I  understood  you  to  say  that  you  consider 
that  th(!  impediment  to  study  miglit  be  overcome  l»y 
collections  of  the  wet  and  the  dried  specimens  being 
broHglit  into  the  working  rooms  for  the  use  of  students  ? 
■^Quite  so.  It  may  lie  entii'i'ly  overcome  in  that 
manner. 


Tiie  witness  withdrew. 


6,  Old  Palace  Yard,  Westminster,  Wednesday,  17th  April  1873. 


1'kesent  : 
Ills  Grace  the  BUKE  OF  DEVONSITIRE,  E.G.,  in  the  CrtAm. 


Sir  John  Ludbock,  Bai-.t..  M.F.,  E.R.S. 

Sir  Jamrs  Piiii-LTrs  Kay- Shuttle-\voi:tii,  Bap.t. 

William  SiiAisrEv,  Esq.,  M.D.,  Sec.  R.  S. 
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Thomas  llr.Nnr  lIiiXLEV,  Esq.,  LL.E.,  VM.>\. 
riENi;v  d<uix  Stephen  Smith,  Ks-,-.,  M.A.,  F.li.S. 


10,202.  {Chairman.)  Will  you  be  so  good  as  1o 
state  to  the  Commission  in  the  first  place  what  is  the 
professorship  which  yon  hold  in  the  University  of 
Ediiil.)urgh? — The  Eegius  Professorship  of  Natural 
History. 

10,2U.''.  The  Commission  will  he  glad  to  hear  .tny 
evidence  which  }0U  can  supply  them  with  as  lo  the 
20060.— II. 


C.  Wyville  Thomson,  Esq.,  LL.B.,  F.K.S.,  examined, 
amount 


C.  TI'. 

'J'/'omion.Eig. 
nd   kind   of  instruction    which    is    given    iit   X-Z-.i/.,  F.H.S 

Natural   Sci<'nee  in  the  University  of  Edinburgli  ? —  ■ 

I   was  appointed  Professor   in   the  beginning  of  last    1"  April  1872' 
year,   and    last   year  I  delivered  a  course  of  lecturi's 
during  1]:e  moid-hs  of  May,  June,  and  July,  to  a  class 
of  210  regularly  entered  me«liea!  students,   iicsidcs  a 
few    voluntary   student-.      In    Ihe   wiiit'T    T  didivered 
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C.  W.  anotlier   course   of  lectures   to    between    30  sukI    40 

Thomsov,  Esq.,  metlical  stiuleiits  likewise.     Up  to  the  present  time  that 


LLD.,F.R.S. 

17  Apri, 


^  (he  onl_v  instruction  by  lecture  which  has  been  <,4ven 
liy  me.  During  the  next  session,  from  May  to  the  end 
of  July,  I  again  teach  a  large  class  of  medical  studenH, 
and  I  have  a  practical  laboratory  which  has  been  con- 
structed during  the  last  winter,  and  there  I  sli:dl  (each 
n  practical  class,  limiled  to  about  20  students,  in  ■/.<»>- 
logy,  with  the  iissislance  of  a  regular  assislanl,  Di'. 
Charles,  who  is  well  c;ipable  of  conducting  |iractical 
instruction. 

10,20-1.  Are  your  h^ctures  entirely  coidinrd  to  Ibti 
.subject  of  zoology  ? — Yes,  to  zoology  entirely,  rccDit 
and  fossil,  with  physical  geography  so  far  as  it  is 
required  to  illustrate  the  distribution  of  animuls  and 
palaeontology. 

10.205.  Does  the  University  possess  suit;ibl(;  build- 
ings ibr  the  department  of  traching  in  ■\vhi<di  yon  aic 
engaged  r' — By  no  nic;nis.  I  have  liccii  obhgvd  1o 
teach  in  the  cheunstry  class  room,  which  is  a  uimIIci' 
of  great  inconvenience.  The  regular  natural  liislory 
class  room  is  seated  Ibr  aljout  80,  and  xhv  <l;i^s 
amounted  last  year  frequently  to  upwards  nl'  2';(). 
There  is  a  grfater  want  of  .-iddiliouid  ae(/onnnodalinn 
po-^sibly  in  the  uutural  history  department  than  iu  :i.iiy 
other.  The  practical  laboratory  will  possibly  accom- 
modate 20,  but  it  will  not  accommodate  more. 

10.206.  Is  there  any  probabdity  of  the  Univei-sity 
being  able  to  supply  you  with  better  accommodation  ? 
— T  should  think  so.  Evidence  has  been  already  laid 
before  the  Commission  as  to  the  want  of  accommoda- 
tion in  all  the  [tractical  departments,  and  it  is  so  ex- 
tremely pressing  that  we  have  now  determined  to 
commence  the  enlargt'Uient  of  the  buildings,  or  the 
building  of  a  new  medical  school.  I  hoped  to  have 
been  able  on  this  occasion  to  say  that  we  had  alreaily 
procured  the  ground  for  a  new  school,  but  there^  has 
been  some  little  <lelay;  but  wc  hope  that  very  sliorlly 
arrangements  will  be  made  for  the  new  building. 

10.207.  A\'e  shall  be  glad  to  hear  any  cvidenci-  as 
to  the  reasons  which  induced  theUniversity  to  disjiosc 
of  the  museum,  and  then  we  shall  lie  glad  to  hea 
complidnts  thatyuu  ha\i'  lo  make  on  the  present  syst' 
as  interfering  with  tbi'  general  teaching  iu  your  di 
nient  ? — I  do  not  know  ■whether  it  would  be  projUT  to 
give  evidence  as  to  tbi^  condition  of  tbi-:  museum 
before  it  was  handed  over  from  the  University,  bccausi; 
the  history  of  the  museum,  probably,  in  that  scn<c,  is  ol' 
importance.  The  questions  of  the  conditiun  ul'  ihc 
museum  and  the  sources  of  various  collections,  ^^■el■e  gfuic 
into  very  CiU'efully  before  the  Scotch  Universities  ( 'oni- 
missionaijoutthe  year  1830,  and  1  have  jotted  down  one 
or  two  notes  showing  what  the  posil;ionof  the  mu^elull 
was  at  that  time,  and  perhaps  I  might  bo  ali-jwed  \y> 
quote  a  lew  oi'  tliose  statcnu^nts.  In  the  Ajipcnilix 
to  the  lie|inrl  ol'  1  lie  ( luniniission  it  is  slated  :—- Ou  ilic 
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'*  history  for  the  museum,  and  in  consequence  o;^  this 
"  being  gi-anted  vast  additions  were  made  to  it.  It 
"  became  necessary  to  have  additional  accommodation, 
"  and  as  the  College  buildings  were  proceeding,  ordera 
'*  Avere  given  for  speedily  finishing  the  splendid  halls 
"  ;i  I  id  galleries  of  the  new  museum.  While  it  was  fitting 
"  up,  the  iulersecting  collection  of  Dufresne,  which  had 
"  bi'eii  oll'ered  to  sale  at  Paris,  was,  upon  its  value  being 
"  aseertained,  purchased  by  the  Professors.  Several 
'<  \aliiab!(^  articles  were  about  the  same  period  pur- 
"  chased  by  llumi  ;il  the  sale  ol'  the  cabinet  of  the  late 
'■  Mr.  ];iillock.  All  these  eojiectious,  and  those  con- 
"  tained  in  the  first  and  second  museums,  were  brought 
"  toget.her  and  arranged  in  the  museum  of  the  new 
"  College  in  the  year  IH2().  Since  that  time  the  col- 
"  leetiuii  has  inei'easeil  moi'e  thaji  at  any  former  period, 
"  so  that  iL  is  nearly  donbli^  what  it  was  in  1820. 
''  A  new  series  of  live  rooms  iia,s  been  added,  and 
"  these  being  now  nenrly  iiiled  with  beautiful  and 
"  jntei-esting  obj<'cts  <>{'  natural  hJstoiy,  still  further 
''  aeeommodatiou  alone  Is  ^^'alllillg  to  render  the  Edin- 
"  bingh  museum  in  a  i'rw  }c;m-s  equal  in  extent  and 
"  splendour  to  some  oftJiemost.  liistinguislicd  museums 
"  in  other  parts  of  the  world." 

10,20S.  Is  that  a  descri])tion  of  tlie  ninseiim  as  it  is 
nowi' — No,  as  it  was  while  it  was  in  (he  possession  of 
the  College,  about  the  year  I8.'J0.  This  is  taken  from 
the  IvCport  of  the  Connnissioners.  Tbero  is  another 
pfiint  to  which  I  would  refer  in  the  same  Keport.  "  "We 
*'  also  applied  for  and  obtained  from  the  Colonial  Office 
"  a  copy  of  the  application  made  in  1807,  to  which 
*'  reference  has  bei;n  made,  ami  of  the  answer  made 
"  thereto  by  the  GoverinneuL  These  papers,  con- 
''  sistliig  of  a  memorial  of  the  Lord  Provost  and  the 
"  Principal  of  the  University  of  Edinburgh,  presented 
*'  to  Lord  Castlereagh,  and  of  his  lordship's  answer, 
"  form  part  of  the  same  appendix,  in  which,  is  also 
"  included  a  copy  of  a  letti'i'  from  the  Admiralty  OiEce 
"  respecting  the  transmissiou  of  a.  collection  of  articles 
*'  from  Paris.  We  have  lo  observe  that  aftei' a  perusal 
■■'  <d*  tiiese  papers,  no  doubt  can  remain  that  the  articles 
'■  im])ortcd  under  the  liTcditii's  and  immunities  alibrded 
"  by  Government  are  absolutely  public  propertv.  The 
"  request  and  the  answer  both  s].ecify  that  'the 
*•  'objects  are  to  continue  in  all  future  time  the  public 
nperty  of  the  Uni\er-ify.  ninler  lite  ehar^re  of  the 


'  liegius  Professor." 
-■  position  of  the  nuisei 


1    si  I 


10.209.  Do  those  -words. 
University,"  mean  anything  t 
of  tlie  University  ?— I  Ihiiik 
be  public  properly,  Ihat  i(  is 
•'oinniiinily.      There    is    aiioi 
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id    that   to  show 
ud  its  coudifion   at  ihat 

■])ublie  properly  of  the 
Hi'rentfrom  the  property 
I  is  iiilended  that  it  is  to 
o  iu;  iiio  pro|XM-ty  of  the 
ler  quotation  from  the 
^sion  which  I  would  like 
■s  may  linve  led  to  such 
eontribulionsf  from  the 
Ml  and  others),  "we  ap- 
■  inqiorted  iu 
.emplinus  granted  for 
K'al  iiMH  already  men- 
neeesvarily  pai'i  ,if  H,,.  public 
1  not  li,-i\e  been  iiiiroduced  into 
ny  oilier  fooling.  Hie  condition 
'\pressed  ill  Lord  Londonderry's 
May  ISII7,  '.)n<\  renewed  in  all 
i'ranted  by  the 
are  to  continue 
ty  of  the  Uui- 
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ten. led  h, 
pivsemed 


.V/./r/'-v/.)     It 
>ld     pupils'  (n 


eHy 
I0.2l"l.    {<7,,nrwa/>.)    I     proj.o::.^ 
vlial.  tiuK'  till'  iimsemn  was  transfL 
LiidArt    Department,   unless    tlier 
vish   lo   iiH/ntioii   jirevioitsly  ?— I 
iiy  point   Ixdbi'O  that,  with    Mi 
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ii"w  lo  ask  you  at 
■red  to  the  Science 
■  is  anything  you 
lo  not  think  there 
_  _     .  exceptioji   of  the 

td   those  dilleruiit  collections,  such    as    Ihe 
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Dufresne  collection,  which  Tvas  an  extremely  valuable 
one,  a  lavge  collection  of  birds  ;  and  the  bequest  of  the 
collection  of  Dr.  Hutton,  which  was  very  remarkable  on 
account  of  its  being  a  collection  illustrating  his  views  on 
geology,  and  the  great  controversy  which  was  raging 
at  the  time  between  the  Huttonians  and  the  Wer- 
norians.  The  collection  of  Dr.  Thomson  at  Palermo 
was  an  extremely  valuable  one  also,  being  a  collection 
of  Vesuvian  minerals.  There  is  one  other  document 
which  I  should  wish  to  refer  to.  There  was  some 
Jifficulty  in  determining  what  was  the  condition  of  the 
museum  just  at  the  time  of  the  transfer  from  the 
[Jnivevsity.  to  the  Science  and  Art  Department,  and  I 
Hud  a  memorial  from  the  Lord  Provost,  Magistrates, 
and  Council  of  the  city  of  Edinburgh  to  the  Right 
HonouraI)le  the  Lords  Commissioners  of  Her  Majesty's 
Treasury,  in  which  there  is  a  statement  of  the  various 
articles  which  had  accumulated  in  the  vaults  of  the 
museum,  and  which  there  was  not  space  at  that  time 
to  show.  There  is  a  list  of  those  objects, — first, 
*'  nearly  the  whole  of  the  great  geological- geographical 
"  coUectiou,  consisting  of  upwards  of  22,000  speci- 
"  mens,"  was  a  collection  of  rocks  which  Professor 
Jameson,  who,  at  that  time,  took  the  Wernerian  side  in 
the  controversy,  had  collected,  in  support  of  his  views, 
from  all  parts  of  the  world. 

10.212.  What  is  the  date  of  that  paper  ?  —  This 
is  dated  the  16th  March  1852,  shortly  before  the 
transfer  to  the  Science  and  Ai't  Department.  It 
is  fi'om  information  by  Professor  Jameson  himself, 
and  it  is  written  by  Mr.  Duncan  McLaren,  now  Mem- 
ber of  Parliament  for  Edinburgh,  who  was  then  Lord 
Provost.  *'  2.  About  4,000  specimens  of  the  mino- 
"  ralogical  collection.  3.  About  10,000  specimens  of 
"  organic  remains.  4.  A  valuable  collection  of  rare 
"  quadrupeds,  many  of  them  of  the  larger  and  most 
"  important  species,  which  cannot  be  prepared  for 
"  want  of  room.  o.  A  collection  of  4,200  birds. 
"  6.  A  collection  of  500  fishes  and  40  reptiles.  7.  A 
*'  coUectiou  of  nearly  800  skeletons  and  crania  of 
"  mammals,  bii-ds,  reptiles,  and  fishes.  8.  A  collection 
"  of  500  invertebrate  animals.  9.  A  collection  of 
"  3,000  specimens  of  recent  shells,  so  important  for 
*'  practical  geology.  10.  Besides  the  above,  there  are 
'*  many  interesting  collections  made  during  the 
"  voyages  of  Captain  Ross,  Captain  Parry,  Lord 
"  Byi'on,  Sir  John  Eiehardson,  Captain  Scoresby,  aud 
"  Captain  Pitzroy,  presented  to  the  museum  by  the 
"  Lords  of  the  Admiralty,  none  of  which  are  at  pre- 
"  sent  accessible  to  the  public,  or  even  to  the  scientific 
"  inquirer,  solely  from  the  want  of  room  to  exhibit 
"  them."  The  transfer  was  finally  made  about  the 
year  1854,  or,  at  all  events,  arrangements  were  made 
for  the  transfer. 

10.213.  Do  you  know  what  induced  the  Laiiversity 
to  agree  to  the  transfer  ? — About  that  time  the 
museum  had  been  founded  at  Stephen's  Green  in 
Dublin,  aud  the  museum  in  Jermyn  Street  was  started 
not  very  long  before,  and  there  was  a  wish  in  Edin- 
liurgh  that  there  should  be  a  public  museum  of  the  same 
kind  there.  The  idea  of  the  Department  of  Science  and 
Art  at  the  time  wa.s  to  have  the  three  institutions 
modelled  pretty  much  upon  the  same  plan — techno- 
logical musemns.  Probably  there  was  some  diffi- 
culty in  starting  a  museum  of  the  kind,  and  Dr. 
Lyon  Playfair,  who  took  a  great  interest  in  the  matter, 
urged  the  University  to  baud  over  their  museum  as  a 
nucleus  for  a  general  public  museum  ;  there  was  also 
the  building  of  the  new  musc?nn,  the  best  and  most 
convenient  site  for  which  was  directly  behind  the 
University  buildings,  aud  the  windows  of  the  Uni- 
versity museum  were  blocked  u]i  by  the  new  building, 
so  that  tlie  light  was  shut  out  from  the  University 
museum,  and  that  gave  an  additional  reason  for 
handing  the  collection  over. 

10.214.  Did  the  University  hand  it  over  to  the 
Department  gratuitously? —  The  Town  Conueii  of 
E<[inburgh,  who  were  at  that  time  the  Patrons  of 
the  University,  handed  over  the  collection  gra- 
tuitously, I  have  here  the  short  correspondence 
on    that  subject.     First  there  was  a  letter  from  Dr. 


Tjyon  Playfair,  sketching    the  conditions  under  which  C.  W. 

the  nmseum  was  to  be  handed  over.  This  letter  '^l'j'"'-'^on,J£sq-, 
is  printed  in  the  evidence  of  the  Commission  on  the 
Science  and  Ai-t  Department  in  L-eland.  That  Com- 
mlssiou  went  to  Edinburgh,  and  took  some  evidence  in 
Edinburgh,  and  Mr.  Archer,  the  present  Superintendent 
of  the  museum  in  Scotland,  handed  in  this  letter.  I 
think  possibly  the  latter  part  of  it  may  be  sufficient 
for  me  to  read.  In  the  first  place  it  states  that  certain 
bodies  sent  memorials  for  a  new  museum.  Tlie 
SenatuK  Acadeniicus  of  Edinburgh  University,  the 
Royal  College  of  Physicians,  the  Royal  College  of 
Surgeons,  the  Royal  Society,  the  E.oyal  Physical 
Society,  the  Society  of  Arts,  and  the  Lord  Provost 
and  Magistrates  of  Edinburgh  ;  and  then,  after  speak- 
ing generally  of  the  importance  of  the  new  museum 
and  of  the  site,  he  goes  on  to  sketch  the  general  plan  : 
— "  My  Lords,  in  the  first  place,  submit  that  should 
"  Parliament  in  a  future  year  vote  money  for  building 
''  a  museum  on  the  site  purchased,  that  such  museum 
"  shonhf  be  placed  under  the  Board  of  Trade,  in  the 
"  same  maimer  as  the  corresponding  institutions  in  Lon- 
"  don  and  Dublin.  The  principles  upon  which  these 
"  museums  are  conducted  recognise  the  importance  of 
'•  using  the  specimens  in  Ihem  for  instructional  pm-poses 
"  to  the  fullest  extent  compatible  with  their  security 
"  and  preservation,  and  the  same  principles  would  be 
"  applied  to  the  Scottish  mnseum.  AU-hough,  there- 
"  fore,  the  University  authorities,  in  order  to  prevent 
"  a  divided  responsibility,  would  have  no  controlling 
"  power  in  the  management  of  the  museum,  my  Lords 
"  would  consider  that  its  collections  were  used  with 
"  gi'eat  advantage  to  the  public  if  they  could  be  made 
*'  available  for  the  illustration  of  the  courses  of  the  Pro- 
"  fcssors.  Under  these  circumstances,  it  is  submitted 
"  that  it  would  be  advisable  that  the  Univ(n-slty 
*'  authorities  should  transfer  their  present  collections 
"  to  Government  without  any  fm'ther  conditions  than 
"  those  applied  i]i  the  instructional  use  above  referred 
"  to.  These  collections  have,  in  fact,  been  chiefly 
"  made  by  parliamentary  grants,  an  annual  vote  for 
"  their  increase  being  taken.  The  Professor  of 
'*  Natural  History  has  hitherto  had  a  Crown  appoint- 
"  ment  as  '  Keeper  of  the  Museum  of  Natural  His- 
''  tory ,'  and  my  Lords  think  that  it  will  be  advantageous 
'■'  that  he  should  retain  this  appointment,  but  be 
"  responsible  to  this  Board  for  its  exercise.  Although 
"  my  Lords  consider  that  he  should  be  chiefly  respou- 
"  sible  for  the  arrangement,  custody,  and  purchase  of 
*'  objects  of  natural  history  in  the  new  museum,  his 
"  duties  in  this  respect  should  not  be  allowed  to  iuter- 
"  fere  with  the  due  responsibility  to  Government  of 
"  any  general  director  of  the  museum  who  may  here- 
"  after  be  .ippointed.  The  possession  of  the  University 
"  collections  wiU  secure  to  the  new  mnseum,  in  one 
"  iustltution,  and  with  one  expense  of  uianagenient, 
"  the  combined  advantages  of  the  Industrial  JMusfnm 
*'  in  Dublin  and  of  the  Museum  of  the  Ko3'al  DnMin 
"  Society,  and  will  enable  technological  collections 
''  to  be  studied  with  great  benefit  in  their  primary 
"  relations  to  the  scientific  specimens  of  natural 
"  history.  While  the  present  Keep<'r  aud  the  amount 
"  of  parliamentary  grant  uoav  given  will  suffice  for 
"  the  extension  and  proper  care  of  the  natural  his- 
"  tory  part  of  the  museum,  including  the  v:ilu:ililc 
"  collections  of  minerals  and  ores  in  the  possession  nf 
"  the  University,  it  will  lie  necessary  to  devel(i|)e 
"  much  more  extensively  the  collections  in  relation  lo 
"  the  industrial  arts.  From  the  experience  of  the 
"  museums  in  London  and  Dublin,  it  is  probable  ihat 
"  the  annual  cost  of  the  museum,  when  built,  iuclndin;:; 
'*  both  the  scientihc  and  technical  divisions,  will  lie 
"  about  2,000^.  This  includes  the  salary  of  a  diieclur 
"  of  the  museum  at  300/.,  the  sum  given  to  Sir  Henry 
"  De  la  Beehe  and  Sir  Robert  Kane  for  similar  duties, 
"  that  also  of  a  chemist  to  analyze  the  specimens  of 
"  ores,  soils,  and  other  industrial  products."  I  (.hink 
those  are  all  the  points  specially  bearing  iq)ou  lh;it 
subject  in  that  letter  of  the  20th  July  1H54. 

10,215.   (Professor    Htixtcjf.)     According     to     (h;M: 
document,  the   evident,  iutention  was  th;>ut   (he   Cnl- 
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Thomsim,  Esij., 
LL.D.,  F.R.S. 

17  April   1872. 


vci'h;itv,  ;)s  nii  iiuiverr^ily,  .'■hoiikl  lia\'L'  no  powei'  of 
control  -wliatcver  ovvv  tin.-  inni^tunii? — Prijcisoly  .so. 

10,21(3.  liiit  there  is  ii  pi-ovision  for  the  liogiu^ 
Fi-orL'j^sor,  as  Keeper,  who  is.  to  u  certiun  extent.  jKiid 
liy  tlie  Deparlinent  of  Science  :nKljVrl,is  lie  iiul  ? — 
lie  is  paid  100^.  a  year  l>y  tiie  Dr[i;t,rtineiit  of  Seirnce 
and  Art. 

J0,217.  On  the  ground  oi'  beln;:;  Keeper  of  tlie 
collection  ? — Yes. 

10.218.  There  is  a.  provi^^iou  for  liis  havinj^  power 
to  regulate  tiie  .'ivranf,^enicnt,  purchase,  and  so  on,  of 
(hose  speeiniens,  stt  that,  while  the  ITniverslty  is 
excluded  from  interference,  the  I'lofessnr,  as  Keeper 
of  the  collection,  has  a  power  ol'  interference  ? — Ho 
has  a  power  of  interference,  cer(;i.iiily,  aceonlin;;  to 
the  views  in  this  letter. 

10.219.  What  1  mean  is,  tliid  llif  j.hrase  exclndini: 
the  fTniversity  from  iuterlrrenee,  docs  no(  in  llie  least 
degree  niilitiite  a.i;ainst  the  cxcrlion  of  the  pn\v<>r  of 
the  Keeper  as  I'roi'essor  ? — Certainly  n(il.  1  under- 
stand the  intention  of  this  letter  to  he  that  the  Keeper 
was  to  have  the  control  of  the  collection,  but  to  he 
ultimately  responsible  to  a  general  director  in  case  of 
a  general  director  being  uppoinied.  On  the  20tli  of 
July,  the  following  letter  was  written  l>y  Br.  Lyon 
Playfair  :  "  .Sir,  I  am  directed  by  the  Lords  of  the 
"  Committee  of  Privy  Council  for  Trade  to  enclose, 
"  for  your  Lordships'  information,  u  copy  of  the  esti- 
"  mates  of  the  Department  of  Science  and  Art  for  the 
"  present  year  ;  aiul  1  am  to  draw  your  itttcnlion  to 
'■  the  fact  that  Parliament  has  voted  a  sum  of  money 
"  to  purehn,se  a  site  lor  a  new  museum  to  be  l.milt 
"  behind  the  present  buildings  of  the  ITniversity  of 
"  Edinlinrgh.  At  pnge  15  of  the  estimates  your 
'■  Lonislnps  will  lind  a  letter  in  whieli  the  views  of 
'  my  Lords  in  regard  to  the  projjosed  museum  are 
"  explained."  That  is  Dr.  Lyon  ]*layfair's  letter 
which  I  have  just  read.  In  this  letter  it  is  stated 
that  "  one  of  the  officers  of  the  Department  ascer- 
*'  taini'd  froin  your  Lordshi|>3  that  there  would  bo 
"  no  unwillingness  on  the  part  of  the  .authoritiea 
"  in  Eilinburgh  to  transfer  to  the  Government  anj' 
"  rights  that  they  may  have  in  the  Uinversity  ]\lu- 
"  seum,  on  conditioTi  that  the  new  Na(ii:M!aI  j\lusenm 
"  was  made  fully  available  to  the  Professors  of  the 
"  University  for  instructional  purjKisrs.  It  was  also 
"  staled  that  the  site  contiguous  to  Mr.  Ah'xajider'.s 
''  cbapel,  and  now  belonging  to  the.  University,  Avpuld 
"  be  given  gratuilnnsly  to  the  Oovcrnment  as  an 
"  addition  to  the  site  about  to  be  purchased  undei-  the 
"  vole  referred  to.  I  amtoref|uest  your  Lordships  to 
"  bring  this  subject  und<.'r  the  notice  of  the  Town 
"  r<.mricil,and  should  thai  body  apjtrnve  of  the  arrangr- 
"  ments  ])roposi;d,  it  would  be.  advisable  that  it  shcn 
"  by  ii.  resolution  ))laced  upon  its  miiinlc 
"  that  the  siti>  now  Ibc  ],ru|,cr(v  «t'  the  I 
"  shouM  be  legally  conveyed  to  \\u:  ("lovrnnnenl,  and  X; 
'■  that  any  right  that  t.he"'T.,wn  Coinieil  nmy  have  in  bn 
"  the  jn-operty  of  llie  njusoum  slimilii  be  comeveil  in  ,\n 
"  likr.  manner."  Tliis  is  IVoiri  \h:  Lynn  ]'iavf;iir  lia 
to  til''  Lord  I'rr.vost  of  K<iinbnr-li.  I  (  \v;is  r,;i(l  ;,t  cei 
one  nf  llieineetin-.  nfllie  Town  Cnunei  |.  mkI  .a,  ils  ih; 
b.'JMg  re;Hl  ll.e  b.llnwitig  ininille  .,1'  IIk^  Tnwii  ('Miiiicii  inf 
W.'is  passed.  This  is  the  niinnle  Aviilrli  MchiMlly  yr, 
er.nveys  tlie  iiiuseinn  io  Ibo  l)c].;olnHn[  ni'  .Seirnre  In 
and  Art:— -'I'he  M;igiMrate,saiid  < '.Htnril.  I,-, king  i,i|o  l..| 
"  C.iri;..lr|erali<.i,  II, r  views  oi'  ihe  Lunlsol'  llirViHlJ-  Hi 
"  niillee  ,,r  I'fix  V  Cninicil  lor  Tl.-iJe  reg;i r<li ,i-  It,,'  ]„., 
"  fon, iMioii  ill  Kiiiiii.iii-b  oCa.ii  imlii.s[!-i;.l  muse, ,1,1  ini-  .■i,, 
"  Sculhiii.i,  l(,  |„.  M,„ii(il  hi  llie  |HiMie  live  ul'  eliaiM,.  ,.ei 
"  Hin-iMg  eerl;,iii  rlay,;  oCllie  week,  as  explaili-d  in  \\h: 
"  htleis  liefore  leie'rivd  l<.,.,li  the  Repol't  of  i  1 1.  ^  ( '(ille-.  e. 
"    ComieiL  a, 1. 1    in     I  n.  I  li(Tan<'e    .iC    ilie    proposed    r^l;l,- 

"    hli^hiiienl,    -lid    ;,iid    li-Mcl>v  dM   i-eiMi ;■  all  ri..|i[  of 

''    properly  in   Hie  ii,a,,,vjri„eiil   nf   or    e .rnl  (iver  lhe 

"  e.,tlr'erln„<  IrHiNing  ihe  Alnvriini  <,r  .N:,Ini-al  Ili>lury 
''  in  the  ['NiMTsity  ..f  tiiis  ell\,  liel.mnin^  h,  Mi,.„i  ns 
''  ].alrons  and  giianlians  oniie'sajd  I  i  ni  veisitv.  In  and 
"  iii  favuNiof  Ihe  Lctrds  of  Ihe  Cemniillee  nl'  |'ri\y 
^'  (.^onricil  foi'  'IVa.le,  and  liny  did  and  heivhy  ,\u 
"  bind  and  ohligo  Ihenisrives  and    llieir  snoceH,soi-s    in 
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"  oilice  to  transfer  all  such  rights  to  their  Lordships, 
"  a.i)d  also  Jill  right,  title,  and  interest  -which  they 
*'  have  or  can  have  as  patrons  and  guardians  afore- 
"  said  in  or  to  the  area  of  laud  io  West  College  Street, 
■'  licnnded  by  the  said  street  on  the  east,  the  grounds 
"  of  tlie  Trades'  Maiden  Hospital  on  the  west,"  and 
so  on,  "Declaring  hereby  that  such  renunciation  and 
"  transfer  as  aforesaid  arc  and  shall  be  made  on  the 
"  condition  that  the  views  of  the  Lordn  of  the  Com- 
"  mittee  of  Privy  Council  for  Trade  expressed  in  the 
'*  documents  before  referred  to  shall  be  fully  carried 
"  into  execution  by  the  said  Lords."  There  was  no 
Act  of  Parlifunent,  but  the  transfer  is  referred  to  in 
the  Edinburgh  Land  Act,  which  is  the  18th  and  19th 
of  Victoria,  bnt  merely  in  the  recital.  I  think  those 
are  all  tlie  documents  which  bear  immediately  on  the 
triinsler  of  tlie  nniseuni  to  the  Department. 

10,220.  {Cliairniau.)  The  malerial  point  for  us  to 
iiHjuire  into  is  whether  Ihe  arr.ingement  has  worked 
well  as  \^:\v  as  ihe  teaching  of  tin.-  University  is 
coneerued  .'' — 1  ceilainly  would  not  say  that  it  has 
worked  well.  I.  must  explain  that  I  have  only  been 
appointed  comparatively  lately  to  the  Professorship  in 
the  University,  and  since  1  was  appointed  1  have 
interfered  very  little,  scarcely  at  all,  in  fact,  with  the 
mu.seuni.  1  went  to  the  museum  on  several  occasions 
and  talked  over  a  variety  of  matters  with  Mr.  Archer, 
and  1  found  that  the  arrangements  were  such,  and  that 
there  were  so  many  inconveniences  connected  with 
them,  that  it  was  necessary  before  goin^  re.gularly  to 
work  that  the  -\vhi.Ir'  thing  should  be  cleared  up.  I 
therefore  re|)resenled  to  the  Science  and  Art  Depart- 
ment, through  Mr.  Cole,  what  1  considered  to  be  the 
disadva.ntages  of  Ihe  present  ari'angenient,  and  in  fact 
[  declined  iv'orking  regularly,  or  doing  anything  fur- 
ther than  what  was  necessary  in  order  to  preveut  a 
lock,  until  sonic  delinite  arrangement  had  been  made. 
At  juy  appointmi'ut  to  the  Chair  the  ^Minutes  of  the 
Committee  of  Council  on  Education  at  South  Ken- 
sington were  revised,  and  eerlain  cliangi's  were  made 
in  them,  I  may  mention,  however,  that  at  first  the 
present  Director  ..f  tin-  nui-^eum.  Mr.  Archer,  was 
appointed  .Su[ierinlcndcnt  ;  and  at  the  time  when  he 
was  appointed  Superinten.lent  it  was  distinctly  under- 
stooil,  as  far  as  I  ant  aware,  that  the  seientihc  manage- 
ment of  the  colleetion  was  to  bo  under  the  scientific 
olticer,  Lhat  is  to  say,  the  Natural  History  Department 
was  Io  be  enlirely  uuder  the  Cnntrdl  ot"  the  Keeper. 
At  the  timelhatMr.  Archer  was  apimiuted  Superin- 
1endei,t,  the  colleelidii  was  sliil  in  the  College  build- 
ings, and  llie  Keeper  in  laei  Iiad  ihe  entire  control  of 
the  colleelion,  as  be  liad  previously  had  trom  the  be- 
gniiiiiig.      Prufessi.r  Jameson   acluallv    made    the  col- 
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11^-,  1111,1  a, 
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lllii'    lliivrlo,-.       Ciulri.  1,  |,.,.|„,i,.;,,  in- 
lliis    r,,iiisr    in     Dr.     ,.voii     l',iivftlir's 
i.r  li'iilv  III.'  .■iiliiv,.,i;irm.'„ri,„.  N..||„r,a 
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Ay  iiiijiossililr  r.ir  llio  Koi'iior  Io  O.KCrcisO 
liiil.n.r    mrr  111..    Niiluriil  Hisliirv   col- 

lll.l'l-'l.  Ill  uiiir  .niiiuily  11^  I'l.ijoss.ir  of  Niitnral 
llisi.iin,  Mill  liiiil  ,l,.;i,|,.,|  iiH..,iiv.iH.-ii,-,.s  1111,1  rvila 
mis.' IV., ill  llir  |,iv,..,,l  ;irriiii;;,.,iH.|il  ]'— Jlost  ,l,.,-iilc,lly ; 
lull  I  'I"  ii.'t  lliilil.  Hull  llloir  .slim, 1,1  Ii,.  ,.,,,,■  ,liffioillty 
wliiilrvrr  in  iii.ikiii^r  m,  ;irn,ii^,.|ii.,ii|,  wlndi  ivoulil 
wiirk  l.ilrrnlilv  well. 

W:l->-2.  \ou  .1..  ii„l  lliiiik  lli.-il,  lln-ro  i„  „„y  i.iluTont 
iir  iii'ii'ssiiry  ,liiri<-ii,ty  in  l,io  iiiusi.inn  l.cliiu.qii.,-  Io  Uic 
S.i.'m.o  mill  An,  l),.|.;irlii,..|il,  on,,  ;M.  l,,o"siiuio  limo 
l,,.|ii^' irii,,,.,,.,,  iisilii,  ns  oil  iiisliiiiM,.|il  „|'  Linivorsity 
loooliiMj;  ..-—'nua,  m  nillicr  o  wido  imosliou.     i  do  not 
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thiuk  Uiat  ihc  Department  of  Science  and  Art,  as  it 
is  at  present  constituted,  lias  any  macliinery  for  work- 
ing the  Natural  History  Museum  in  Edinburgh.  1 
may  mention,  in  connexion  ^vith  this,  tbat  not  long 
ago  I  was  summoned  to  London  to  confer  witli  tlse 
Lords  of  the  Privy  Council  on  this  matter.  I  -wrote 
beforehand  to  Mr.  Cole  to  say  that  I  thought  it  -would 
be  most  important,  if  we  were  to  have  a  conference 
which  was  to  lead  to  anything,  that  there  should  be 
some  naturalist  or  some  scientific  man  pi-eseut  ; 
but  when  I  came  to  to-\vn  I  found  that  the  Lord 
President  of  the  Council,  Mr.  Forster,  Mr..  Cole, 
Captain  Donnelly,  and  Mr.  Archer  only  were  present 
at  the  conference  ;  and  none  of  them  being  specially 
men  of  science,  it  was  quite  impossible  to  discuss  the 
question  in  u  satislactory  way.  In  fact  it  was  im- 
possible for  ii  board  so  constituted  to  understand  the 
liearings  of  such  a  question.  I  think  that  if  our  scien- 
tific museums  are  to  be  in  the  hands  of  the  Department, 
it  would  cei'tainly  bo  most  important  that  there  should 
1)C  a  Scientific  Council,  in  whom  the  public,  and  the 
scientific  men  who  are  eounected  with  the  various 
institutions  under  its  control,  would  have  perfect  con- 
fidence, to  whom  the  Department  could  refer,  and  to 
whom  it  could  refer  publicly  and  certainly,  instead  of 
taking  mere  haphazard  opinions  from  one  scientific 
man  and  another.  If  there  were  a  board  of  reference 
of  that  kind  in  connexion  with  the  Science  and  Art 
Department,  I  do  not  see  that  there  would  be  the 
smallest  disadvantage  in  such  institutions  being  under 
the  Science  and  Art  Department,  under  the  Crown, 
and  I  think  that  the  museum  in  Edinburgh  would 
work  perfectly  well ;  but  such  a  board  would  at  once 
see  where  the  difficulties  are,  and  would  know  from 
experience  and  knowledge  of  such  matters  how  the 
diificulties  could  be  remedied. 

10,223.  Are  you  prepared  to  suggest  any  scheme 
■which  you  thiuk  -would  meet  the  evils  of  which  you 
e(im]ilain  ? — As  matters  stand  at  present  in  Edinburgli, 
I  think  it  could  be  very  easily  done,  and  made  to 
work  quite  well.  There  are  two  distinct  departments, 
one  of  them  an  industrial  and  general  public  museum, 
the  other  a  strictly  scientific  museum.  As  the  hitter  is 
the  only  museum  which  wc  have  in  Edinburgh  for  teach- 
ing and  for  reference,  tliere  should  at  least  be  a  distinct 
scientific  department  connected  with  it.  I  think  that 
tiiere  should  be  a  competent  assistant  in  the  museum, 
and  that  this  assistant  should  take  his  directions,  so 
far  as  the  scientific  arrangement  of  the  collection 
is  concerned,  from  the  Regius  Keeper.  If  that 
were  the  case,  there  would  be  really  no  further 
diflleulty.  The.  general  Superintendent,  or  whatever 
ho  may  be  called,  of  the  museum,  should  have  the 
general  management  and  the  general  administration  of 
the  museum,  and  sec  that  everything  is  kept  clean  and 
in  thorough  order,  and  he  should  also  have  instructions 
to  report  at  once  if  anything  is  wrong,  to  see  to  the 
hours  of  attendance  of  the  assistants  in  all  ihe  depart- 
ments, to  the  arrangement  of  the  servants,  and  so  on ; 
and  if  he  saw  juiything  in  the  conduct  or  nianage- 
nient  of  the  Regius  Ke(^per  which  lie  thought  unsatis- 
i'actory,  I  thiuk  he  should  be  instructed  at  once  to 
rrj>orl  to  the  Department.  I  think,  Iiowever,  that  the 
seieutific  part  of  the  museum  ought  to  bo  under  a 
special  first-class  assistant,  who  should  receive  his 
instructions  in  all  scientific  matters  irom  the  Keeper. 

10.223f/.  That  would  be,  in  fact,  a  re-transi'erringof 
the  scientific  collection  to  the  University  again,  would 
it  not  ? — I  do  not  think  that  that  -was  over  intended. 

10.224.  In  Avhat  would  it  differ  from  that  ?— I 
belicA'c  it  would  simply  l)e  a  safe  and  reasonable  mode 
of  adminislering  the  co!l</ction  under  the  Dej)ni'tment. 
Th(!  property  of  the  colk'ftion  would  still  lie  \csted  iu 
the  De|)artmerit. 

10.225.  lint  it  would  be  solely  used  fur  University 
purposes  ? — No,  certainly  not.  I  look  upon  the  Uni- 
^'ersity  use  of  the  museum  as  a  very  important  one, 
Init  as  exceedingly  suliordinale,  in  fjicf,  to  the  gene- 
ral j.uhiic  use; 'hut  I  think  that  the  Proh/ssor  of 
iS'atin-al  History  in  the  Universit}-,  who  is  ihe  Regius 
l^eeper  of  the  collection,  probably  would,  better  than 


anyone  else,  be  able   to  manage  the  scientific  part  of  c.  W. 

the  museum,  so  as  to  make  it  popularly  useful.    In  fact,    Thomson, Esq., 
I  would  look  upon  that  part  which  could  be   used   as   J^^-^-,  J^.H.S. 
a  special  collection  for  general  popular  instruction  as         a~~7~ 
the  most  important  part  of  the  museum.     I  may  men-  ^"  .i^^^' 

tion  that  the  Free  Museum  in  Liverpool  is  arranged 
in  such  a  way  that  it  would  be  quite  as  useful  for 
University  purposes  as  for  the  purposes  of  popidar 
instruction. 

10.226.  Is  the  Liverpool  museum  used  for  teaching 
purposes  ? — I  think  it  is  a  little,  but  it  is  connected 
with  no  University. 

10.227.  (Dr.  S/iarpei/.)  I  understand  you  to  pro- 
pose that  there  sliould  be  an  Assistant  Keeper  in  con- 
stant charge  of  the  scientific  department,  and  that  all 
the  scientific  arrangement  of  the  Natural  History  s|)eei- 
mens  should  be  conducted  hj  him  under  the  direction 
of  the  Professor  ? — I  do  think  so. 

10.228.  And  that  the  Professor  should  have  full 
command  of  obtaining  the  specimens  when  he  recfuired 
theui  for  his  class  ? — Yes. 

10.229.  Do  you  find  any  difficulty  at  present  in 
obtaining  the  specimens  you  require  for  the  illustra- 
tion of  your  lectures  ? — I  do  not  think  that  I  should 
find  any  difficulty ;  if  I  were  to  go  to  the  museum  daily 
and  look  out  the  specimens,  I  am  perfectly  sure  they 
would  be  given  at  once ;  but  in  order  to  avoid  any 
personal  question  arising  at  present,  I  have  adopted 
the  plan  of  sending  my  assistant  to  the  museum,  and 
getting  a  general  scries  for  illustrating  different  parts 
of  the  course.  That  has  not  been  a  very  satisfactory- 
course,  but  I  have  adojjted  it  more  to  prevent  any 
personal  clashing  until  the  question  was  finally  settled, 
than  anything  else. 

10.230.  Do  you  consider  that  you  have  really 
free  command  over  those  specimens,  to  use  them  as 
you  think  fit,  consistently  with  their  safety,  for  your 
class  illustration  ? — I  should  think  that  I  could  get 
any  specimens  that  I  wanted  which  could  bo  removed 
with  safety  ;  I  think  probably  at  present  I  could  do  so. 

10.231.  In  what  does  the  present  evil  consist? — 
The  present  evil  principally  consists  in  the  Professor 
not  having  the  conlrol  of  the  classification,  or  the 
selection  of  the  specimens.  I  believe  that  one  of 
the  most  important  parts  of  instruction  in  the  sub- 
ject would  be  taking  students  to  Ihc  museum  and 
grinding  them  from  the  S2')ecimens  themselves  in 
the  museum,  without  removing  the  specimens  to 
the  lecture  room ;  but  that,  under  the  present  system, 
the  Professor  cannot  do,  because  the  specimens  are 
neither  nametl  nor  arranged  in  a  satisfactory  way. 
Then  miother  inconvenience  is,  that,  under  the  present 
system,  there  is  no  or.o  with  the  control  and  manage- 
ment of  the  museum  who  has  any  idea  of  the  mode  of 
preser-\ing  specunens,  keeping  specimens  in  spirits, 
and  so  on.  All  those  points  ought  to  be  under  the 
management  of  some  one  who  understands  them,  and 
owing  to  the  want  of  some  one  who  understan<ls  such 
things,  and  who  is  responsible  for  carrying  them  out 
properly  in  the  museum,  and  seeing  to  the  jjreserva- 
tion  of  objects,  it  certainly  would  l>e  cputo  absurd  at 
this  moment  to  adil  to  the  inuscuar  valuable  .S])cciincn3 
which  require  care.  The  sjiirit  specimens  which  are 
in  the  museum  now  are  many  of  them  becoming  des- 
troyed and  lost  on  account  <.if  their  not  lieiug  pro[ierly 
moimted  and  looked  after,  and  additions  eoukl  not 
safelv  1)0  made  nnlii  some  ari-aiigement  is  come  to. 
Then  there  is  anoilter  thing,  ;ind  on  this  point,  perhaps, 
I  ought  io  quote  iVoni  a.  letter  which  Mr.  Archer  wrote 
to  me  on  the  subject,  which  will  show  clearly  what 
he  sup])Oses  his  rights  to  be,  and  how  eom[)Ie1clv  they 
clash  Avith  those  of  tlie  Keeper.  I  have  also  my  letter. 
I  do  not  knowwlu'ther  the  Commission  -would  wish  to 
hear  both  letters,  it  is  merely  to  show  the  view  held 
by  the  Superintendent.  I  have  a\'oided  as  far  as 
possible  all  controversy  in  this  matler,  but  this  merely 
shows  how  the  present  plan  locks. 

10.232.  {Chairman.)  Does  he  consider  that  he  is 
not  the  head  of  a  scientific  institution  in  any  way,  and 
that  (he  object  of  the  museum  is  not  for  scientific 
purposes  ?— In  his  evideuce  Ijcforc  tlie  Conunission  on 
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the  Science  and  Art  Department  in  Ireland,  he  gives 
^n  extraorclinavy  -v-iew,  at  least  it  was  cstraoixlinaiy  to 
us,  as  to  the  objects  ol"  this  mnseuni. 

10,233.  Ifthejare  dianK-tricully  opposite  views,  if 
the  one  party  considers  that  it  is  not  jv  scientific  mnseuni 
ill  any  respect,  anil  the  other  regards  it  as  intended  for 
scie II rifle  pur]ioses,  it  is  nol  likely  that  they  can  work 
salisiiiL'torily  ? — I  may  just  mention  what  hr  says  here. 
This  Irtler  arose  from  ids  writing  to  me,  asking  me  to 
^ond  him  a  form  of  application  for  evi'rything  which  T 
required  for  the  class.  I  had  not  done  so  up  to  (hat 
I  inie,  and  I  believe  my  predecessor  had  declined  doing  it. 
I  wrote  to  him  lo  say  that  Iliad  no  ohjecllon  whalrver 
to  till  up  such  a.  form,  but  that  I  would  suggest  lluit  to 
pat  the  thing  on  a  pi-uper  looting  ami  avoid  I'l'llcc- 
licns  in  fnture,  no  objoct  should  be  removed  from 
llio  Natural  History  (iallrrics  by  himself  or  myself, 
or  by  my  assi.-^uinf,  tia-  any  pur]>oso  whalevcr, 
without  such  a  Ibrin  as  Ihat  which  I  cmj.ioyed 
being  filled  up.  I  wished  him  also  to  be  bouiul  not 
to  remove  things  from  the  cases.  I  was  responsible  as 
Keeper  of  the  collection,  and  I  tlnnight  Ihat  that  was 
()nly  reasonable.  IIo  sayy,  '*  WitJi  regard  tt)  the 
'■  suggestion  in  the  last  portion  of  your  letter,  lam  sm'c 
'•  it  ^s  made  in  good  part,  but  as  the  Dcpailment  has 
"  eonliJed  the  arrangement,  and  display  or  witlidi-awal 
■'  of  specimens  to  me,  as  Uireetor,  1  cannot  a.gree  to  it." 
It  is  perfectly  evident  that  I,  as  the  Scientific  Keeper, 
cannot  manage  a  museum  from  which  anyone  has  the 
power  of  withdrawing  specimens.  I  may  mention 
that  a  ^"Cry  large  number  of  specimens  have  been  in 
this  way  wiflidrawu,  no  doubt  periectly  in  good  faith 
on  ]Mr.  Arciicr's  jiari,  but  lixnn  his  taking  views  of  the 
\jiliie  of  things  \rvy  different  from  those  which  wotdd 
be  taken  by  nie. 

10,2o4.  \/J/\  SharjH'i/.)  Di>  you  think  that  under 
the  present  management  there  is  sufficient  security  for 
completing  and  extending  the  series  of  specimens  of 
]>articnlar  divisions  of  Natural  History,  such  as  might 
be  reqnired  for  the  purposes  of  instruction  and  refe- 
rence, seeing  that  it  often  happens  that  those  perhaps 
are  the  least  conspicnou.s  and  the  least  attractive  to 
the  outside  iDuhlic  ? — I  think  there  is  an  absolute 
provision  that  such  series  shall  not  be  completed 
under  the  present  system. 

10,23o.  The  collections  of  invertebrates  and  ninny 
of  those  series  which  ai'C  very  essential  lijr  the 
purposes  of  instruction,  may  be  considered,  perhaps, 
of  less  moment  by  a  non-scientific  Director? — Most 
certainly  ;  in  fact  jMr.  Archer  has  again  and  again 
told  me  that  he  considered  the  main  object  of  the 
collection  to  be  to  afford,  I  do  not  know  whether 
instruciiou  or  amusement,  to  uneducated  people,  antl 
to  indui't;  them  to  spend  their  evenings  in  the  museum 
ratlier  (ban  in  public-houses,  and  that  that  -was  the 
main  object  of  the  museum  as  It  sl;iiids  ;it  present, 
and  ]iot  a  s'dentifie  object.  No  doul)!  Il  is  :i  \;du;i)ile 
oI)ject,but  it  must  !>eremcmliere(l  tluit  tliu  oidysi^ien- 
iKie  eoliectioii,  ;)  eulle'linii  -which  eori'esponds  witli 
Ile'Tn-itlsh  Museuiii,  in  bnudon,  the  only  seientilic 
.■olleetjoii  wliieli  we  liave  in    Kdinbiiiiib   I'oi'  reien-nee 
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thought  he  was  justified  in  doing  so.  I  certainly 
could  not  recommend  him  to  do  so,  and  I  told  him 
that  he  must  taJce  some  means  of  providing  for  the 
safety  of  these  specimens,  because  if  they  were  added 
to  tlie  collection,  and  if  one  or  two  of  the  aame  name 
as  specimens  which  are  at  present  in  the  collection 
were  added,  they  would  certaiidy  be  sent  away  as 
duplicates,  without  reference  to  possibly  very  impor- 
tant distinctions  of  form,  of  crystallization,  or  com- 
position, or  tlie  circumstances  under  which  they  were 
fuuTiil  ;  they  would  simply  be  sold  as  duplicates  of  a 
]i;irtiiailar  species  of  mineral. 

1(',23(>.  Am  you  aware  from  what  sources  the 
ineoiiie  of  tlie  Director  is  derived  ? — The  Director  or 
vSu])crintendeut  is  |)!i.id  a  certain  fixed  salary,  and  also, 
1  urnlerstand,  a  pro[)orlion  of  the  general  receipts  of 
the  institution  paid  at  the  door  for  admission,  and  also 
from  some  other  sources,  as,  for  Instance,  any  con- 
versaziones or  anything  of  that  kind.  1  have  been 
informed  that  such  is  the  ease. 

10.237.  Presuming  that  the  direction  of  the  museum 
still  remains  as  it  is,  have  you  sufficiently  explained 
what,  under  such  a  condition,  you  consider  the  best  ai'- 
rangonionts  to  enable  the  Professor  of  Natm-al  History 
to  have  the  proper  use  of  it,  and  for  its  being  made 
available  for  scientific  objects  .'' — May  I  ask  whether 
you  refer  to  the  contingency  of  its  rem;iiniiig  under 
precisely  the  same  kind  of  management,  with  regard  to 
the  management  at  head  quarters  for  instance;  because 
1  think  it  is  really  a  most  fundamental  point  having 
some  distinct  scientific  reff^rees.  I  do  not  think 
it  is  possible  to  work  a  Natural  History  or  Scientific 
Museum  in  Edinburgh  with  the  present  central 
administration. 

10.238.  (Sir  J.  P.  Kfuj- Shuttle  worth.)  You  think 
that  the  Education  Department  should  not  attempt  to 
regulate  scientific  institutions  imless  it  contains  either 
scientific  members  or  is  assisted  by  aScientiiic  Council? 
— I  do  think  so. 

10.239.  {Dr.  Sharpey.)  Tou  suggested,  did  you 
not,  an  Assistant  Keeper,  who  should  have  certain 
duties  assigned  to  him  .^ — Yes;  1  think  he  should  be 
very  mudi  in  the  position  of  an  Assistant  Keeper  in 
the  British  Museum,  with  probably  the  same  emolu- 
ment. I  may  mention  tlait  one  of  the  assi-tants  in 
the  museum  'lied  kdely.  and  tlnil  there  is  a  vaeaiicy  in 
the  post  of  Natural  Idistory  As-istnnt  in  Edinburgh 
at  present.  1  think  that  the  salary  attached  to  that 
office  should  be  considerably  increased,  so  as  to 
make  the  situation  a  desirable  one,  one  111.  foi'  a  man 
who  is  snthcientiy  qualified;  and  that  he  should  be 
appointed  Assistant  Keeper.  He  sliouhl  have  his 
general  iustrnctious  with  regard  lo  the  ^■la^-iHeatinn 
and  to  the  seientilic  management  ol'  [he  e.dleelion,  the 
mounting,  the  sdi'ction  oi'  objeeN  to  be  mounted 
the  srlecliou  ul'  objrct^  for  ilbi^rmliii-  dilfercut 
groups,  direel.ly    IVoiu     I  he    Keeper,    wiio    is  an    olhccr 
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specimens,  or  altering  in  any  way  the  classification. 
Of  course  in  all  these  cases  there  are  exceptions. 
If  a  specimen  were  attacked  with  moth,  of  course 
the  Supei'intenclent  ought  to  remove  it  himself,  or  take 
means  that  it  should  be  removed,  as  he  is  responsible 
for  the  actual  safety  of  the  collection. 

10.242.  {^Profesfior  Huxley.)  Who  has  the  power  of 
purchasing  for  the  museum  ? — I  do  not  exactly  know. 
T  imagine  that  at  present  it  is  only  the  Superintendent ; 
at  least  he  says  that  lie  has  the  power  of  purchasing, 
but  that  his  general  instructions  are  to  purchase  under 
the  advice  of  the  Keeper,  but  if  he  chooses  he  can 
purchase  on  his  own  responsibility. 

10.243.  Without  consulting  the  Keeper  ? — T  under- 
stand HO.  I  think  there  is  a  little  difficulty  iti  that 
matter ;  but  I  have  here  a  memorandum  which  I 
received  from  him  just  before  I  left  Edinbiu'gh,  which 
will  show  the  form  in  which  it  is  done,  and  it  is  in 
these  terms,  "  A  skeleton  and  a  stuffed  specimen 
''  Sieboldia  Maxima  are  offered  by  Gerrard  for  15^  ; 
"  do  you  advise  their  purchase  ?  " 

10.244.  This  is  sent  to  you  to  inquire  whether  yon 
think  such  a  purchase  desirable  ? — Yes. 

10.245.  On  the  other  hand,  supposing  that  you  had 
seen  something  which  you  thought  desirable,  what 
would  be  your  course  ? — I  should  have  to  recommend 
its  purchase,  I  shoidd  thiidv,  to  the  Superintendent 
at  present — I  do  not  think  that  T  could  ortlcr  its  pur- 
chase as  things  stand  now — the  purchases  mu£t  take 
place  through  the  Superintendent,  and  very  properly 
so,  that  is  to  say,  the  money  is  paid  by  him,  and  the 
transaction  passes  through  him;  but  T  do  not  know 
whether,  at  this  moment,  I  ;uu  entitled  to  order  the 
purchase  or  not. 

10.246.  Supposing  you  saw  some  veiy  valuable  and 
important  specimens,  your  recommendation  to  purchase 
those  specimens  would  not  be  sufficient  authority  for 
the  Director  to  obtain  tliem  at  once? — Certainly  it 
would  be  a  sufficient  authority  for  him  to  do  so. 

10.247.  I  mean  that  ho  would  nol  feel  himself  com- 
pelled to  obtain  them  at  once  ;  he  would  feel  that  he 
had  a  concurrent  judgment? — I  should  think  certainly 
he  would  feel  that  he  had  a  concurrent  judgment.  My 
recommendation  he  would  consider  as  authorising,  but 
not  as  obliging  him  to  make  a  purchase. 

10.248.  That  is  rather  a  singular  state  of  things 
for  a  scientific  museiim,  is  it  not  ? — I  think  that  the 
arrangement  is  veiy  singular  in  all  its  aspects. 

10.249.  Supposing  that  in  examining  one  part  of  the 
museum  you  saw  that  the  ari'angeraent  of  the  speci- 
mens was  entirely  contrary  to  modern  knowledge  ; 
supposing,  for  example,  that  you  saw  the  Cirripedia 
placed  amongst  the  MoUusks,  would  you  have  the 
power  of  altering  tliat  ? — I  have  no  machinery  for 
altering  it.     I  have  no  keys,  and  I  have  no  assistants. 

10.250.  Do  you  mean  to  say  that  you  have  nodh-eet 
access  to  the  cases  ? — I  have  no  key  of  my  own 
whatever. 

10.251.  AYhen  you  want  a  case  opened,  are  you 
obliged  to  apply  to  the  Director  to  liave  that  case 
opened  ? — Certainly. 

10.252.  Supposing  that  you  found  some  matter  of 
arrangement  which  was  entirely  erroneous,  you  bei]ig 
held  by  the  public  responsible  for  that,  can  you,  by 
writing  to  the  Director,  tell  Iiim  that  that  is  all  wrong 
and  he  must  alter  it,  or  can  you  merely  suggest  that 
you  think  it  ought  to  be  altered,  and  he  could  do  as  he 
pleases  ? — Certainly  the  latter.  He  would  probably 
tell  me  that  I  was  mistaken,  and  that  it  was  perfectly 
right ;  and  I  should,  of  couise,  decline  to  discuss  the 
matter.  ^ 

10.253.  He,  not  knowing  anything  about  the  matter, 
might  retain  the  en-oneous  arrangement,  while  you,  as 
the  specially  responsible  Keeper,  might  ]:)e  entirely  op- 
posed to  it  ? — He  has  over  and  over  again  in  various 
forms  reiterated  his  opinion  that  he  is  responsible  for 
the  ari'augement. 

10.254.  I  apprehend  that  that  is  quite  contrary  to 
tho  spirit  of  the  Minute  of  the  Lords  of  Committee  of 
Council  on  Ediicatiou,  wliich  was  first  read,  defining 
the  duties  of  the  Keeper  ? — I  think  that  tho  arrange- 


ment as  it  stands  now  is  quite  different  from  the 
one  which  was  originally  contemplated  in  all  respects. 
Perhaps  I  may  be  allowed  to  read  the  present  regula- 
tions under  which  the  Keeper  and  the  Director  act,  the 
regulations  modified,  at  the  time  of  my  appointment : 
*'  My  Lords,  therefore,  wish  it  to  be  understood  that 
"  they  hold  the  Director  of  the  museum  wholly  and 
"  solely  responsible  for  its  administration,  and  look  to 
"  the  Keeper  for  scientific  advice  in  all  that  concerns 
*'  the  Natural  History  collections.  The  Keeper  will,  as 
"  heretofore,  report  annually  to  my  Lords  on  the  state 
"^  of  the  Natural  History  collections  generally,  trans- 
"  mitting  his  Keport  through  the  Director,  and  also 
'*  i^iake  special  Reports  at  such  other  times  as  he  may 
"  find  necessary.  He  should  advise  as  to  purchases 
"  to  be  made,  as  to  their  arrangement,  and  as  to  that 
"  of  the  museum  generally.  It  is  his  special  duty  to 
"  have  a  general  scientific  survelllauce  over  the  Na- 
"  tursd  History  Museum,  and  to  see  that  the  different 
"  departments  are  properly  represented,  and  he  should 
"  bring  to  the  notice  of  the  Director  objects  which 
"  may  come  into  the  market,  and  which  it  may  be 
"  important  to  add  to  the  collections."  Those  arc  the 
duties  assigned  to  me  as  Keeper. 

10,255.  Those  do  not  seem  practically  to  have  been 
acted  upon  ? — It  is  a  sort  of  permissive  state  of  things 
altogether  ;  it  really  depencls  very  much  u])on  how 
the  Director  or  Superintendent  looks  upon  the  thing. 
"  The  Du'cctor  of  the  museum  should,  except  in  very 
"  special  cases,  make  all  the  purchases  himself.  He 
"  is  responsible  for  their  arrangement  and  custody, 
"  and  for  that  of  the  specimens  generally  in  the 
"  museum,  of  which  he  has  the  entire  control.  But 
"  he  should  be  guided  in  the  arrangement  of  the 
''  Natural  History  Museum,  and  also  in  the  purchase 
*'  of  specimens,  by  the  advice  of  the  Keeper.  As  a 
"  general  rule,  no  specimens  should  be  purchased  for 
"  the  Natui'al  History  Museum  without  a  recom- 
*'  mendation  to  that  eftect  having  been  first  made  by 
"  the  Keeper  in  wi'iting.  But  if  at  any  time  the 
"  Director  should  find  it  neces.^ary  to  act  without  or 
"  against  the  advice  of  the  Keeper,  who  is  his 
"  scientific  adviser,  a  special  Report  should  in  all 
"  cases  immediately  be  made  to  my  Lords."  I  think 
that  the  intention  was  that 'the  Director  should  be 
almost  an  honorary  appointment,  and  that  it  it  should 
be  such  an  appointment  as  Sir  Henry  De  la  Beche 
held  in  London  in  Jermyn  Street.  It  was  intended 
that  there  should  be  a  Director  to  have  the  general 
supervision  ;  and  I  believe  that  the  Keeper  should 
have  the  actual  bona  fide  keeping  of  the  collection. 
At  that  time  it  was  intended  that  there  shuiild  jjc  two 
Keepers,  one  of  the  industrial,  and  the  other  of  the 
scientific  division,  the  whole  being  under  the  general 
surveillance  of  a  Director,  who,  in  that  case,  would  have 
been  a  scientific  man  of  eminence,  holding,  to  a  certain 
extent,  an  honorary  appointment ;  or  either  Keeper 
might  have  Iteeu  also  Dii'cctor,  as  was  contemplated  in 
the  cases  of  Profes,sor  Edward  Forbes  and  l*rofessor 
George  Wilson. 

10.256.  ( Hir  J.  Luhhock.)  Will  you  inform  tho  Com- 
mission what  tho  tenure  of  the  Sui>erintendentship  is  ; 
is  it  for  life  ?— I  cannot  say.  I  should  think  it  is 
understood  to  be  a  permanent  appointment. 

10.257.  If  I  understaml  you  rightly,  your  objection 
to  the  present  system  is,  in  the  first  place,  that,  ])rae- 
tically,  the  University  Professor  has  not  got  a  con- 
venient mode  of  securing  specimens  for  his  lectures ; 
secondly,  that  the  museum  is  under  two  heads,  and, 
therefore,  there  is  responsibility  thrown  upon  you, 
whereas  you  have  no  power  of  carrying  out  your 
views  with  reference  to  the  management  of  the 
museum  ? — In  the  first  place,  with  regai'd  to  si^cui'ing 
specimens  for  the  illustration  of  lectures,  I  do  not 
make  any  special  complaint  on  that  head,  because  I  do 
not  know  whether  it  might  not  be  made  to  work 
tolerably  under  the  present  sj'stcm.  Thci'c  is  no 
special  difficidty  about  it.  My  groat  oliiccliou  is  Ihnt 
I  have  no  power  to  have  t\\v.  museum  arr;ingcd  ni  a 
way  suitable  for  the  illustration  of  my  lectiu'es,  ;md 
for  what  I  consider  the  proper  form  of  instruction  in 

I  4 
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Thomson,  Esq.. 
LL.D.,F.Ji.S. 
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C.  W.  Natural  Science.  I  have  no  power  to  have  a  tscries 
Thomson,  Esq.,  completed  aud  an-anged  for  reference,  or  in  fact  to 
LL.D.,F.R.S.  igo-iyjate  or  manage  the  museum  as   I  consider  right; 

I  ,am  held  by  the  public  responf^ible  for  Ibc  condition 

^^J^!i^^"  ot"  tl"^  "luseuni,  and  1  am  altio  held  resptiiiMble  by  tlu- 
Univcrfjity.  Fiirlher,  I  have  no  other  menus  of  instruc- 
tion. I  have  no  other  museum  which  1  can  put  into  a 
condition  such  as  would  be  necet^sary  for  public  and 
for  University  instruction  in  Scotland — it  is  the  only 
museum  at  my  diposal,  and,  from  the  position  which  1 
occupy,  I  am  looked  to  for  tlie  elHeiimt  administrulioti 
of  the  Natural  ITi.^tory  Deiiartnient  in  this  counlry. 

10,2o8.  I  quite  uiiderstanil  you  to  say  tli:i.L  in  your 
opinion,  throngli  the  courtesy  of  Mr.  Arrlicr,  there 
would  ])robably  bo  no  difficulty  in  your  obfjiininix  any 
spccuneus  which  you  might  wish,  Imt  dial  is  a  very 
different  thing  from  your  having  the  power  as  J*i-u- 
fessor  to  demand  the  use  of  sj)ccimens  as  a  right,  and 
upon  that  point  I  understand  you  to  say  that  although 
yon  consider  tliat  you  have  that  rigbt,  it  is,  to  a 
certain  extent  at  any  rate,  disjiuted  1\\-  Mr.  Archer? 
— It  is  so.  Mr.  Archer  considers  tbat  1  am  to  re- 
ceive specimens  on  application  to  him  ;  for  instance, 
if  there  were  a  specinieu  which  he  considered  of  to(j 
great  value  to  be  taken  to  the  class,  he  would  su]i]n.se 
that  he  had  a  right  to  rebise  nie  Ihe  use  nC  Unit 
specimeu  for  ]iiirpo-*es  ui'  instrudiou.  and  I  do  iint 
think  that  that  is  a  |u-oper  arrangCTiienl.  .Supposing 
a  difficulty  of  the  kind  occurred  freifuently,  T  (hiidc  tlint 
he  should  have  the  right  (o  report,  Imt  I  di'  not  tliink 
that  ho  should  have  the  right  to  refuse  the  Keeper  of 
the  collection  the  use  of  any  specimen  that,  lie  ehnsc' ; 
of  course  the  Keeper  ought  to  be  exti-emely  carefn! 
in  Using  his  discretion  in  thei'omoving  of  s|)eciniens,but 
I  think  that  the  matter  ought  to  be  left  to  a  Keejicr 
who  is  in  the  position  of  a  Proi'essor  in  the  Universily. 
10,259,  10,260.  I  tliink  tiiai  in  his  evidence  before 
the  Commission  on  the  Science  and  Art  Department  in 
Ireland,  Mr.  Arciier  distinctly  said,  that  while  he 
considered  that  you  had  a  claim  to  the  use  of  the 
ppecimens,  on  the  oilier  hand  he  had  a  riglit  to  refuse 
any  a]i]ilication  if  he  thought  (hat  tin.'  specimens  asked 
for  could  jiot  be  removed  without  injury  to  the  pul>lic 
property? — Yes,  he  stated  that.  I  put  it  on  rather  a 
difterent  footing  al'ter  I  came  to  Edinburgh.  He  sent 
me  at  lirst  a  number  of  forms,  of  "whieh  this  is  imi'  ; 
"  To  Ihe  Director.      Sir,  I  re([in>t    tliat  ynu  will  allow 
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me  to  be  that  the  gentleman  who  occupies  the  nominal 
post  of  Keeper  of  the  museum  has  really  no  practical 
power  in  the  management  of  the  museum  ? — Exactly 
so  ;  l)ut,  I  think  that  the  present  system,  if  it  were 
managed  ever  so  well,  would  be  most  uusatisfactory. 

10,26o.  You  appear  before  the  public  as  the  nominal 
Keeper  of  the  museum,  and  you  hav<'  the  responsibility 
of  thi!  management,  and  yet  you  have  no  practical 
power  of  management  ? — No,  I  have  no  piactical 
power  of  management.  The  general  Superintendent 
of  the  institution  is  not  appointed  as  a  scientilic  man, 
but  ]ie  is  a])poi[ited  as  ati  admird.-.tra(or  merely,  and 
then  a  givat  siaeuliiie  eolleetion  is  )int  into  his  irre- 
sponsible, hands  to  du  wha.t  he  I'liooses  with  it,  and 
that  I  think  is  a  most  unsatisfactory  arrangement. 

10,2(i'>.  {Dr.  Slidipri/.)  Are  you  aware  that  there 
is  such  an  ariangeineiit  existing  anywhere  else  ?— 
Certainly  no  such  arrangement  exists  anywhere  else 
in  the  world. 

10,267.   {Sir  J.   Lii}}hovk.)   lint  ilio  Snjierintendcnt 
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of  the  nnisenni  al  lo.linbi 
iieally  theKeep.T  ol'  lhe  nn 
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10,2(>S.  ]f,  then,  he.  weie  a  pci'son  fnlly  qnalllicd  for 
that  post  (aud  I  am  far  JVojn  .--aying  (hat  ha  is  nol ),  hh 
far  as  the  umseum  is  ennei'med  lliere  wotdd  bono 
reason  wiiy  it  should  not  he  in  nio.-l.  admirable  order. 
The  incon\-eniimee  woidd  be  \\\\\\  ri.'fi.'i-f'uee  to  tlie 
])osition    (.r  llie    Ifegins    I'lTifessur    in    th-    Tniversity 


ris-a-v/s  the  nuiscuni  r — I  tliink  Ihal  il.  is  quite  mqios- 
silile  that  any  nnni  could  satisiaclorily  manage  tin^ 
wdiole  of  such  a  museum  as  tlnj:  oui'  in  Edinburgh. 
It  re[)reseiits  fof  Scotland^  South  Kensington,  ami 
the  British  Museum,  and  involves  every  department;  il 
is  a.  cnm]>Iete  industrial  museum  in  one  of  its  divisioas. 
including  engineering  and  mechanics,  food,  raiment, 
chemistry  applied  to  arts  and  manufactures,  Mnfvria 
iJ/rf//rr^,  .^'Culpturo,  painting,  and  ornament  of  all  kindt;, 
ancient  and  modern,  eeraniic  art,  besides,  in  the  other 
division,  geology,  .seit'nfilic  zoology,  and  mincralocry; 
all  the  various  de[>:u'tments  whieh  are  represented  iu 
all  othoT-  nmseums  are  represented  tlierc  more  or  les.^ 
fully ;  and  I  do  not  think  it  is  possible  th:it  one  person 
could  iie  able  to  nnrnage  the  whole.  I  believe  it  is 
qnile  ])rpsvjjil,.  that  ho  may  mnnage  the  whole  of  the 
industi-ial  di\  islon  -well  enough  if  lie  be  a  ](orson 
aeenstoined  to  tbat  sort  lif  thing;  but  1  think  in  that 
ea-e  he  would  not  be  a  man  of  tlie  class  wlio  woulil  W 
i-a].able  of  uianaging,  at  the  same  lime,  the  sciontltio 
deiiartiiieiil  of  the  nniMuni.  T  do  uol  think  it  possiiik 
Ihal  one  man  eoiiKl  inaiiagr  ihew  hole  or.-ucJia  imisenm 
in  all  its  drparlnunls.  Ilial  i-^  lo  say.  1  think  he  mipht 
quite  well  su|teriiiteud  llie  whole,  but  that  he  eoiild  not 
actually  interfere  with  lii^  own  liaiid>  with  safely  wilh 
all  the'  dep;irtments.  I 
on-.u-s  and  losses  reilainl 
erroi's  would  probably 
whei-e  the  erroi>  are  uu 
possibly  iire(rie\id)lo. 
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?— Yes, 

■  Ihe  eiise  or  the  I'lilinhurdi  jrusciim, 
Mini  lioily  iippeins  to  he  the  Seieiico  niiil  Art  l)e|Birt- 
iiicul,  Ihe  lioily  hIiii  liino  Mio  iiclicil  ooiilrol,  the  hiicl/ 
lit  rol'oiviieo  Mho  liieel  mill  «  ho  ii|  ,|ioiiil  the  liitKTCUt 
ollieois  lor  iliireioMl   |iiir|iOsos. 

ID.L'Tl),  Then  villi  ivonlil  sn™esl  Mini  in  the  Mihli- 
lini.eh  Miiseiiiiiliieic  shonlil  he  heiiil.s  „r  aeiKirlincnts 
\\lio  slionhl  coiiiiiiniileiiio  directly  with  (ho  Science 
mill  An  l)e|iiii(iiieiit  at  Keiisinylon  ?— I  llliiik  ill  the 
Science  anil  .Art  Miiseniii  in  Ivliiiliiiroli  the  first 
airanoeineiil  which  was  iiiailo  ivoiihl  v\iirk  lolerahly 
ivill,  I  hill  Mr,  Arehor.  lor  inslaiiee,  should  oeeilliy 
Ihe  |iiisiliiin  ol'  Sii|ieriiileiiiloiil  ;  il  is  ,i  convcnicM 
Icriii,  anil  it  is  the  iiii.st  inloili^il.le.  I  do  not  klimv 
lliiit  there  is  any  reasiiii  why  he   should   not   be  called 
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Director,  if  there  is  any  object  in  calling  him  so,  but 
he  should  practically  be  the  Supermtendeut  of  the 
whole  museum,  and  with  special  reference,  as  stated  in 
the  minute,,  to  the  collections  of  products,  and  in  fact  to 
the  popidar  or  show  part  of  the  museum  ;  aiid  that  the 
Natural  History  Museum,  which  was  actually  handed 
over  to  the  Uepartment  by  the  TTuiversity,  should  be 
under  the  keeping  of  its  own  Keeper,  reporting  directly 
to  the  Science  and  Art  Department,  but  the  Keeper 
being  understood  to  make  his  aiTangements  in  the 
Natural  History  Museum  suit  the  general  administra- 
tion of  the  building  by  the  Superin  ten  dent. 

10.271.  Then  what  would  be  the  relative  position 
of  the  Superintendent  of  the  museum  and  the  Keeper 
of  the  Natural  History  collections  ? — I  think  that 
they  should  have  as  little  to  do  with  one  another  as 
possible. 

10.272.  Then  you  would  propose  to  take  the  Na- 
tural History  part  of  the  museum  entirely  away  from 
the  Superintendent,  and  treat  them  as  t-\vo  ditferent 
collections,  although  they  might  be  in  one  building  ? — 
As  for  instance  the  Botanical  Department  and  the 
Zoological  Department  are  treated  in  the  British 
Museum.  You  have  each  of  the  Keepers  in  the 
British  Museum  responsible  for  his  own  Department, 
and  each  Keeper  gives  security  for  the  safety  of  the 
objects  in  his  Department,  and  yet  the  whole  is 
nominally  under  the  general  direction  of  the  Principal 
Librarian;  but  the  Principal  Librarian  has  no  power 
to  interfere  with  the  classification  of  Dr.  Gray's 
animals,  and  he  has  no  keys  of  Dr.  Gray's  cases. 

10.273.  But  he  is  nominally  the  head  over  the 
whole  ? — Yes  ;  he  is  the  nominal  administrative  head 
of  the  whole  estabhshment. 

10.274.  And  you  would  propose  that  in  the  same 
way  the  Superintendent  of  the  Edinburgh  Museum 
should  be  the  nominal  administrative  head  over  the 
whole,  but  not  interfering  with  the  management  of  the 
Natural  History  Department  ? — Certainly  ;  that,  it 
seems  to  me,  is  the  only  way  in  which  it  could  be 
satisfactorily  arranged. 

10.275.  Do  you  consider  that  the  Regius  Professor 
of  Natui'al  History  should  he  ex  officio  Manager  of  the 
Natural  History  Department? — I  think  that  in  every 
way  it  would  be  more  convenient  that  it  should  he  so. 
The  whole  of  that  collection,  and  a  very  splendid  col- 
lection it  was  at  first,  and  it  produced  nearly  about 
SOO^.  a  year  from  admissions  only,  Avas  actually  made 
by  Professor  Jameson.  The  Professor  of  Natural 
History  in  the  College  has  very  great  advantages  in 
procuring  specimens.  Since  I  came  there  1  have 
been  offered  and  have  got  thousands  of  specimens, 
which  I  have  been  unable,  however,  to  put  into  the 
museum,  because  there  is  no  one  there  wdio  can 
aiTange  them  and  mount  them.  I  think,  therefore, 
it  is  a  very  great  advantage  to  the  museum  that  the 
Professor  in  the  University 'should  have  a  special 
interest  .in  it,  which,  indeed,  he  must  have,  for  he  is 
the  recognized  official  representative  of  Natural  History 
in  Edinburgh,  and  it  is  the  only  collection  througli 
which  he  can  carry  on  public  and  professional  instruc- 
tion in  his  department. 

10,276-7.  Would  not  the  practical  effect  of  that  be, 
that  the  Government  would  hand  back  the  Natural 
History  Museum  to  the  University,  subject  only  to  the 
right  of  admission  on  the  part  of  the  public  on  certain 
tliiya  ? — He  has  the  charge  of  the  museum,  I  imagine, 
as  an  Ofiicer  of  the  Department,  and  not  as  Professor. 
It  is  merely  a  convenient  arrangement  that  the  Pro- 
fessor should  retain  what  he  "has  always  had,  and  that 
it  should  go  along  with  the  Professorship.  The 
Department  could  in  no  other  way  have  the  services 
of  an  Officer  of  such  acknowledged  fitness,  on  such 
low  terras. 

10,278.  Then  the  Professor  would  not  be  ex  officio 
Manager  of  the  Natural  History  Muse  urn,  but  you  would 
consider  it  would  be  convenient  that  the  Science  and 
Art  Depai'tment  should  appoint  whoever  might  be  the 
Natural  History  Professor  for  the  time  being  as  the 
Manager  of  that  part  of  the  Collection  ?  —  I  should 
mention  that  the  Professor  of  Natural  History  in  the 
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University  holds  a  distmct  appointment  from  the 
Crown,  from  the  Plome  Office,  as  Pegius  Keeper,  but 
subject  to  the  arrangements  of  the  Science  and  Art 
Departmetjt. 

10.279.  But  the  Eegius  Kerpership  appears  to  be  a 
nominal  office  ? — It  has  bi-xui  reduced  to  that. 

10.280.  The  Regius  Professorship  is  an  appoiutment 
for  life,  is  it  not  ? — Yes.  I  understand  that  the  Regius 
Professor  holds  his  post  under  the  University,  and  the 
Regius  Keeper  under  the  Science  and  Art  Department. 
although  they  are  both  appointed  liy  the  Crown. 

10,231.  You  would  not  recommend  that  ex  officio 
the  Regius  Professor  should  lie  the  Manager  of  the 
Natural  History  Museum,  although,  as  a  matter  of  prac- 
tice, you  probably  woubl  think  it  convenient  that  the 
two  offices  should  be  combined  in  one  individual  ? — 
I  think  it  would  be  conveuieut,  and  probably  perfectly 
safe,  that  they  should  go  together.  I  thiidc  that  the 
University  has  a  great  claim  upon  the  Museum,  having 
handed  over  the  whole  of  the  very  valuable  CoHectiou 
to  the  Science  and  Art  Department,  and  having 
handed  over  to  the  Department  all  the  means  which  it 
has  of  instruction  ;  and  I  think  that  in  such  an  Univer- 
sity as  that  of  Edinburgh,  the  Professor  might,  as  a 
rule,  be  trusted  to  have  the  general  Superintendence  of 
tlie  Natural  History  Collection ;  I  tin  nk  it  would  be  very 
advisable  that  the  Natural  History  Museum  should  be 
infused  with  the  spirit  of  the  teaching  in  the  Univer- 
sity, as  the  centre  as  it  were  in  Scotland  of  Natui'al 
History  Teaching. 

10.282.  1  do  not  doubt  that  it  would  be,  as  a  rule, 
extremely  convenient  that  (he  Regius  Professor  should 
be  the  Manager  of  the  Natural  History  Collection  ;  but 
what  I  wish  distinctly  to  know  is,  whether,  in  your 
opinion,  it  would  be  desirable  that  he  should  be  so,  ex 
officio,  or  not  ? — That  depends  upon  the  exact  sense  in 
which  the  term  is  used.  I  should  not  like  to  express  au 
opinion  upon  that  subject  "without  considenng  it  more 
fully,  for  I  do  not  quite  see  what  the  bearing  of  it 
might  be. 

10.283.  I  take  the  bearings  to  be  these,  that,  in  the 
one  case,  if  he  is  cx-officio  JManager  of  the  Natural 
History  Museiim.  there  is  no  possibility  of  making  any 
change  if  it  should  be  found  that  his  management  of 
the  collection  is  not  satisfactory  or  judicious  ;  wherens, 
if  the  appointment  is  made  by  the  South  Kensingtiar 
Authorities,  they  would  have  the  power  of  cancelliug 
his  appointment  if  they  should  (ind  it  desirable  to  do 
so  ? — I  think  it  would  be  most  undesirable  that  the 
South  Kensington  Authorities  should  Iiave  the  power 
to  cancel  any  such  appointment,  unless  some  change 
were  made  in  their  central  organization,  so  that  such 
cancelling  should  be  done  under  the  advice  of  a  respon- 
sible Scientific  Board.  I  think  it  would  be  extremely 
awkward  if  the  Home  Secretary  were  to  appoint  a 
Regius  Professor  and  a  Regius  Keeper,  and  if  for  some 
reason,  whicii  might  be  good  or  bad,  the  South  Ken- 
sington Authorities  had  the  power  of  cancelling  the 
appointment  of  Regius  Keeper,  that  is  to  say,  cancciliitg 
part  of  the  appointment  made  by  the  Home  Secretary, 
and  I  think  that  it  would  not  be  satisfactory  that  the 
appointment  of  the  Regius  Keeper  should  be  in  the 
hands  of  the  South  Kensington  Authorities,  unlessthere 
were  a  Scientific  Board  such  as  I  have  suggested.  I 
will  simply  say  what  would  be  the  result  in  the  present 
case.  There  is  not  the  smallest  doubt  that  the  ma- 
nagement of  the  Natural  History  Collection  would  Ite 
removed  from  ray  hands.  It  might  probably  be  a  more 
satisfactory  arrangement  from  the  point  of  view  of  the 
South  Kensington  Authorities  that  I  should  bo  put 
out  of  the  way  altogether;  at  least,  taking  their  view  of 
these  things,  I  should  certainly  act  in  that  way,  and  so 
get  rid  of  the  scientific  difficulty  entirely. 

10.284.  Surely  it  is  the  most  inconvenieut  system 
of  all,  that  a  gentleman  should  be  nominally  Keeper  of 
the  Museum,  responsible  in  the  e^'f  ■  of  the  public,  and 
yet  without  any  power  to  carry  uut  his  owu  views  ? 
—I  think  it  is  a  bad  an-angnment ;  and  one  way  of 
getting  out  of  it,  of  course,  woidd  be  to  remove  him. 

10.285.  One  great  part  of  the  inconvenience  arising 
from  the  fact  that  the  appointment  to  the  Regius  Pro- 
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iessorsiliip  is  in  the  liands  of  the  Home  Secretary, 
and  thnt  of  the  Siiporiutentlent  of  the  Museum  is  in  the 
hands  of  the  South  Kensington  Antliorities  ?— I  do  not 
see  any  inconvenience  arising  from  that  circumstance. 
The  reasonable  object  of  the  Department  is  not  to 
E^iasp  the  collection,  but  to  have  it  properly  ad- 
ministered, and  it  seems  to  me  tliat  beijig"  in  a  position 
to  secure  the  jissistance  of  the  Frofessor  gives  them 
special  facilities  in  doing  so, 

10.286,  The  Keepership  api^Ciirs  practically  to  be 
a  nominal  oiiice  ? — It  lias  become  very  nearly  so. 

10.287.  (Chniruiaii.)  The  two  a|)pointments  of 
i-'rofessor  and  Keeper  are  united,  'niil  one  ol  thnii  is 
pviietically  reduced  to  a  nullity  ?— Yr'^,  (hat  is  ;ibouL  Un' 
slate  ol  things  ai  present. 

lO.L'SS.  {Sir  J.  Liibboch.)  1  presume  that  If  (!]<' 
U(>giiis  I'j-nl^ssor  is  iManager  of  tiic  Natural  Ilistoiy 
CulVrlion.  it  would  I.H'  necessary  lor  him  to  have  a  very 
C(>m]H'le!iT  ;\^sistant  ? — Certainly,  1  may  mention  with 
regard  to  that,  that  I  lliink  he  ought  to  be  so  compc- 
teiit  as  to  be  :ilde  to  take  the  practical  charge  of  tln^ 
Niitural  History  Collections,  and  merely  to  get  generjil 
instructions  from  the  Professor,  The  Vrofessor  cannot 
devote  a  gre;it  amount  of  time  to  the  Museum,  He  is 
not  remunerated  for  doing  so,  and  it  is  uot  expected 
of  him.  1  think  he  should  merely  give  general  in- 
structions, wdiich  should  bo  rnrried  out  by  a  thoroughly 
competent  assistant, 

10.289.  {Sir  J.  P.  Kay-ShiUtlcworth.)  He  being 
responsible  for  the  acts  of  his  assistants?  —  Yes, 
being  responsible  for  the  acts  of  his  as.9istants,  I  see 
no  objection  to  his  providing  security,  if  tliat  were 
considered  necessary,  for  the  collection,  I  think,  in 
fact,  that  in  some  way  the  Keeper  should  be  made 
tlistinctly  responsible  for  the  collection. 

10.290.  (C/mirman.)  Do  you  know  whether  the 
Natural  History  Collections  are  much  visited  by  the 
public  at  present  ? — A  good  deal,  for  the}'  form  part 
of  the  general  collection,  and  the  visitors  to  the  dif- 
ferent parts  of  the  Museum  generally  pass  through 
the  Natm'al  History  Galleries,  which  I  believe  are 
considered  very  attractive.  Dui-iiig  the  duj  there  are 
few  visitors,  but  at  nitiht,  particulnrly  in  the  winrei', 
the  building  is  brightly  lighted  and  wanned,  and  is 
extremely  comfortable,  and  large  numbers  of  people 
go  to  the  Museum.  I  do  not  think  that  the  Natural 
History  Museum  is  much  visited  for  the  purposes  of 
instruction,  but  for  the  pur])0ses  of  anmsement  .simply, 
in  99  cases  out  of  100, 

10.291.  Arc  any  popular  lectures  <lelivcred  in  the 
Museum  ? — Lectures  are  <lelivered  to  the  working- 
classes  by  the  Professors  and  others.  I  delivered  a 
course  of  six  lectures  niysell' this  winter, 

10.292.  i  Sir  J.  P.  Kaii-Shatlcworth.)  Is  there  a 
lecture  theatre  tor  tliat  purpose  ? — Yes. 

10.293.  Does  anything  occur  like  a  Professor  or  an 
Assistant  Professor  and  Demonstnitor  going  through 
the  eollectioiis  at  eei-taln  periods  of  the  dny,  ami 
(■;x](l;ii)]iiig  the  conections  t'j  siirli  n  (■(UM-ourse  ol'  [leofile 
as  may  linppeii  to  lie  tliei-c  diu'ing  tJie  evening? — it 
h;j=-',  ]icver  been  clone  as  yet,  aiirl  1  <Ih  net  lliini;  tlial  il. 
eouhl  be  very  conveniently  done  :M,  pre.seni,  [  ibink 
that  tl](^  collection  would  reqidre  tn  be  considerably 
re(n.,dciled  (icIoit.  auytJjIug  of  ihal,  kind  euiild  1„-  ,|nn<. 
in  a  siitisiiK.-lorT  way.  \u  fae|.,  tlie  coileelinji  ir(piircs 
rcmodeltiiig,  I  iin['on^lily,  to  make,  it  suitable  |;,i-  Uir, 
purjioses  of  iii:-l.i  mlion. 

10.294.  {(.H.aunnm.)  If  it  were  renHHJeiie.l  in  the 
way  t,li.y,r  you  u-(arlr|  |,hinlv  dcKiralihi  for  Ihc  ].iir[.oscs  of 

"  lyon  tliini;  it  would  hoeome    I 


insf.riK^tion, 

tiv(;  to  the  |Hiiaieg,'ii(.r:illy  ?— I  : 

that  it  would  h.^n'mc  rnin'-h  Jiion 

10,29.^.    More     ;;o     h,     ,1,,..    ,,];,,, 

it  now  ? — 1  tliink  ^r,.  I  j.  [h  iIk 
effect  of  «  nnisermi  whii'ti  is  tl 
the  (iliisscs  who  gM  now.  i  kiii.\\ 
go,  lor  instance ;  and  1  heai'tlie 
Museum,  iiJid  Iknow  that  It  Is  i 
and  an  excecdinL^Iy  suilaJile    pl:i 

but  they  certainly  do  not  go  k 


:i-re.c(,ly  , 


tlr:ic- 
'inced 


^■eiirral  lighlin^.  a.nd 
:  ,-;rea.t  !ittrae(iVin  lo 
liiti  onr  own  srrv;itils 
I'neral  opiinon  el'  the 

iron-hly  r(!Spre|;i.l,)c, 
■     Ibr    pruplelo,^olo 

I'leasaiilly  lighted; 

tlio  purpotfc  of  in- 


struction in  Natural  History.  The  Free  Museum  in 
Liverpool  is  exceedingly  popular  ;  large  numbers  of 
people  go,  and  that  Museum  is  extremely  well  arranged. 

10.296.  {Dr.  Sharpeij.)  Do  you  know  under  what 
government  that  Museum  is? — Under  a  Committee. 

10.297.  It  is  not  maintained  at  all  by  public  money, 
is  it  ? — Tho  Free  Museum  was  the  gift  of  Sir  WiUiam 
Erown  ;  it  is  maintained  now  by  a  rate, 

10.298.  [C/iairman.)  Then  you  have  no  fear  that 
by  arranging  the  Edinburgh  Museum  as  you  would 
wish  lo  .see  it  arranged  for  scientific  purposes,  it 
would  become  less  useful  or  less  attractive  to  the 
j.nblic  generally? — Certainly  not. 

10.299.  Is  that  the  view  of  the  Science  and  Art 
D(^})artment  ?  do  you  think,  in  their  present  system, 
that  they  look  not  so  much  to  the  scientific  teaching 
at  the  University,  but  to  make  the  collection  attrac- 
tive to  the  public  ? — 1  think  that  that  is  entirely  their 
view,  but  I  think  that  they  are  comph-lely  mistaken 
in  that  view.  IJesides,  I  do  uot  think  that  they  attach 
sufficient  value  to  the  scientific  uses  of  a  museum  of 
that  kind.  Probably  it  is  from  want  of  thoroughly 
understanding  the  subject,  I  feel  ])erfectly  sure  that 
if  there  were  a  Scientitic  Council  connected  with  the 
Science  and  Art  Department,  they  would  at  once  see 
the  desirability  of  what  I  recommend,  I  do  not  think 
there  can  possibly  be  any  collision  between  the  Uni- 
versity and  the  Museum. 

10.300.  {Sir  J.  P.  Kcaj-Shnttlcicorih.)  The  popu- 
lar use  of  museums  at  present  is  amusement  as  com- 
pared mth  instruction  ? — Certainly  so. 

10.301.  But  you  conceive  that  the  popular  use  of 
museums  might  be  extended  to  instruction  by  various 
expedients  ? — Yes,  I  think  so  certainly.  I  think  that 
a  museum  ought  in  the  first  place  to  contain  as  atti-ac- 
tive  a  general  collection  as  possible,  and  then,  I  think, 
probably  separated  from  that  collection,  or  combined 
with  it  in  some  way,  but  I  think  most  probably 
separated  from  it  entirely,  there  should  be  a  museum 
which  would  be  a  type  and  model  for  imitation  in 
local  collections  ;  a  type  museum  on  a  very  ftill  scale, 
so  that  teachei's,  for  instance,  could  come  there  and  fiud 
all  that  was  necessary  for  their  study. 

10.302.  {Dr.  Sharpcy.)  Yow  would  mtend  those 
local  collections  not  merely  to  be  places  of  recreation 
but  of  instruction  ? — Of  instruction  certainly,  to  be 
used  by  Teachers  in  Science  ;  and  1  should  wish  that 
the  one  in  Edinburgh  should  be  specially  suited  to  the 
use  of  all  classes  of  teachers,  up  to  the  Univereity, 
which  gives  the  highest  teaching. 

10.303.  Have  you  considered  at  all  the  means  of 
establishing  and  maintaining  local  eoUeetious? — ^Thiit 
matter  has  been,  of  course,  very  frequently  discussed, 
fn.im  time  to  time,  and  1  think  that  n  centra!  institu- 
tion, such  as  the  Bluseum  in  Edinburgh,  would  be 
proh;il.)ly  extremely  useful  in  preparing  small  eollec- 
tiuiis,  and  providing  uncd'i,  ns  it  were,  for  local  collec- 
tions; and  that  ['I'obablv  an  nssistaut  iu  the  JMuseum 
slHiuldl.ie  |>re]>iU'ed  lo  go  anywhere,  from  lime  to  time, 
and  give  insti'uetlon,  .and  point  out  what  is  the  best 
way  ol' starting  a  local  collection,  so  as  lo  make  the 
loi-al  eolieclion  actually  useful  for  the  purposes  of 
iusiiiK'linn,  ami  should  inspect  it  from  time  to  time. 

I0,l>0l.  At  ^vhose  ex]iense  do  you  su|ipose  those 
local  eoileelioiis  lo  be  got  up? — 1  a.m  not  prepai'ed 
to  siiy  ;it  pi'esent  I'rom  ihc  jireseiit  position  of  the 
eihicalioii  <[ues(;iiii  iu  Scotland.  In  i'ael,  that  is  a 
subjrct  which  i  cuidd  not  go  into  juht  now.  for  Iain 
nol.  sur<^  how  it  would  woil<:.  1  think  tluit  there 
should  be  1).  small  loeii!  eolliM'ti«ui  conneele<l  with  every 
snpei-ior  sc-hool.  as  we  liiul  in  Northern  Cermany,  and 


he: 


anil  Swollen,  and  I  tidnk  that  an  assistant 
III  a  eeiilr.'d  e-ilablishnient,  .such  as  the  Museum  iu 
Milinbnrgh.  ought  lo  lie  abl,,  to  givo  inslructiou  to 
srliooiniasters  as  lo  how  (o  select  suidi  a  collection,  aud 
shonhl,  if  necessary,  be  a.bic  to  snppl}'  a  small  model 
collection,  giving  the  most  imporliint  forms  for  illus- 
IratloK  of  both  zoology  and  geoloi^y. 

\();:,():>.  Would  you  c.onlcuipl:,'ie  (hat  such  a.  collec- 
tion should  b(-long  cxehisi\rly  lo  a  scluiol,  or  mighl  it 
nut  be   a  coiluctiun  in  a  town  foi'  pubhc  recreation  tia 
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■ypell  ? — I  tliink,  wherever  it  is  possible,  such  a  collec- 
tion ought  to  be  managed  by  a  local  society.  I  think 
that  that  wouhl  be  found  very  frequently  possible. 

10,306.  It  might  be  available  for  two  or  three 
schools  ? — Yes,  it  might  be  available  then  for  two  or 
three  schools!.  I  think  it  always  ought  to  be  so  in 
anything  like  a  large  town.  I  think  a  collection  of 
that  kind  should  be  available  for  general  instruction, 
and  that  the  specimens  should  be  freely  sent  under 
certain  regulations,  and  should  be  used  for  educational 
purposes  as  much  as  possible.  I  have  had  some 
experience  of  that  in  Belfast.  Within  the  last  few 
years  a  local  society  there  has  talcen  up  the  natural 
history  of  the  locality,  and  they  have  really  made  an 
extremely  useful  Museum  which  is  perfectly  available 
for  all  purposes  of  instruction  in  Natural  History  there. 
Of  course,  there  is  just  wanting  what  we  could  supply 
them  with,  and  that  is  the  assistance  of  some  one  who 
thoroughly  understands  the  subject  in  providing,  or  in 
teachmg  them  how  to  provide,  prejiarations  illustrating 
structure  ;  that  is  generally  what  they  want. 

10.307.  The  pupils  could  be  taken  to  such  a  collec- 
tion, or  the  specimens  might  be  lent  for  use  in  the 
schools  ? — That  might  be  so,  cei-tainly. 

10.308.  I-Iow  is  the  Belfast  one  supported? — By 
the  contributions  of  the  members.  It  has  no  public 
assistance  from  the  rates. 

10.309.  Is  there  a  distinct  Museunj  for  the  Queen's 
College  at  Belfast  ? — Yes,  a  very  nice  collection,  in<le- 

Tho  witnesi 


pendently  of  that  of  which  I  nm  now  speaking;,  and 
the  College  Museum  is  always  open  to  the  public. 
When  I  was  there  the  specimens,  so  fiir  as  we  could 
go,  and  the  diagrams,  were  freely  used  by  anyone  who 
wished  for  them  for  the  purposes  of  instruction,  and 
given  perfectly  freely  from  the  College  collection.  Tn 
Edinburgh,  everything  has  been  removed  from  the 
University,  so  that  there  is  not  one  single  specimen 
left.  I  have  a  very  considerable  collection  of  Inver- 
tebrata  ^vliich  I  use  myself,  as  invertebrata  are  almost 
wanting  in  the  general  collection ;  but  every  specimen 
which  belonged  to  the  University  has  been  removed, 
even  all  the  diagrams  belonging  to  the  class,  which 
is  really  a  very  serious  inconvenience.  I  think 
that  the  Keeper  ought  to  have  it  in  his  power,  within 
ordinary  reason,  to  put  things  of  that  kind  where  they 
will  be  convenient  for  the  purposes  of  instruction.  I 
think  it  is  a  mistake  that  the  whole  of  the  diagrams, 
for  instance,  should  be  removed  from  the  private  room 
of  the  Professor,  which  adjoins  the  Museum,  and  put 
into  a  cellar  under  the  Museum.  As  a  matter  of  simple 
common  sense,  I  think  it  is  a  stupid  thing,  because  the 
students  are  constantly  coming  for  information,  and 
wishing  to  see  illustrations  of  one  tiling  and  another, 
and  it  is  quite  impossible  that  they  can  see  them,  just 
simply  from  a  perfectly  unnecessary  obstruction. 

10,310.    (C/ia/rmmt.)    Is    there   anything    further 
which  you  would  wish  to  state  to  the  Commission? — I 
am  not  aware  of  anything, 
s  withdrew. 


C.  W. 

Thu7m«n,E.sq., 
LLM.,  FJi.S. 

17  April   1872. 


Adjourned  to  W^ednesday  next  at  12  o'clock. 


No.  6,  Old  Palace  Yard,  Westminster,  Wednesdajr,  24th  April  1872. 


PUKSFA'T  : 

His  GfiACE  the  DUKE  OF  UEVONSHIRE,  K.G.,  in  tub  CiiAin. 


WiT.LiABi  SiiAEPET,  EsQ.,  M.D.,  8ec.  E.S. 
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Heniu'  John  Stephen  Smith,  Esq.,  M.A.,  F.P.S. 


Lieutenant- Colon  el  Alexander  Strange,  F.E.S.,  examined. 


10,311.  {Chriirman.)  I  believe  you  are  Inspector  of 
Scientific  Instruments  in  the  I)idia  Department  ? — 
Yes. 

10312.  And  were  formerly  engaged  in  the  Trigono- 
metrical Survey  of  India  } — Yes. 

10,31.3.  Y'ou  have  paid  much  attention,  have  you 
not,  to  the  question  of  the  importance  of  the  cultivation 
of  science  in  a  national  point  of  view  ? — Yes,  for  the 
last  ten  years  I  have  paid  great  attention  to  the 
subject. 

10,314.  Will  you  be  so  good  .as  to  explain  to  the 
Commission  the  views  that  you  entertain  upon  the 
subject  generally,  as  to  the  import.ance  of  the  cultiva- 
tion of  science  ? — I  can  hardly  do  that  better  in  a  few 
words  than  by  stating  the  four  postulates  on  which 
I  base  all  my  recommendations ;  and  I  merely  wish 
to  add  that  it  seems  to  me  indispensable  that  I  should 
state  the  basis  iTpon  which  I  am  about  to  speak. 
Those  postulates  are  as  follow: — (1.)  That  science 
is  essential  to  the  advancement  of  civilization,  the 
development  of  national  wealth,  and  the  maintenance 
of  national  power.  (2.)  That  all  science  should  be 
be  cultivated,  even  branches  of  science  which  do  not 
appear  to  promise  immediate  direct  advantage.  (3.) 
That  the  State  or  Government,  acting  as  trustees  of  the 
people,  should  provide  for  the  cultivation  of  those 
departments  of  science  which,  by  reason  of  costliness, 
either  in  time  or  money,  or  of  remoteness  of  probable 
porfit,  are  beyond  the  reach  of  private  individuals  ;  in 
order  that  the  community  may  not  suffer  from  tlie 
effect  of  insufficiency  of  isolated  effort.  (4.)  Tliat  to 
whatever  extent  science  may  be  advanced  by  State 
agency,  that  agency  should  be  .systematically  con- 
stituted and  directed. 

10,315.  Will  you  be  so  good  as  to  eiuiroevate  the 


Lk'd.-Col. 

A.  Strange, 
F.R.S. 


machinery  that  at  present  exists  for  securing  tlie 
objects  to  which  yon  have  referred? — The  priiicijial 
existing  State    scientific     institutions     arc, —  1.     The  24  Aiiril  187: 

Royal  Observatory,  Greenwich,  under  the  Admiralty; "" 

2.  The  Royal  Obseiwatory,  Edinburgh,  under  the 
Office  of  Works ;  3,  The  Royal  Obsei'vatory,  Cape 
of  Good  Hope,  under  the  Admiralty  ;  4.  The  Obser- 
vatory at  Madras  ;  6.  The  Observatory  at  Calcutta  ; 
6.  The  Observatory  at  Bombay  ;  those  three  being 
under  the  India  Office  ;  7.  The  Ordnance  Survey  of 
Great  Britain  under  the  Office  of  Works  ;  S.  The 
Great  Trigonometrical  Survey  of  India  under  t]ii^  India 
Office ;  9.  Exchequer  Standards  Office,  under  the  Board 
of  Trade  ;  10.  The  Royal  School  of  Mines  and  Royal 
School  of  Chemistry,  under  the  Privy  Council;  II. 
The  British  Museum,  governed  by  Trustees;  12. 
The  Meteorological  Office,  governed  by  an  n]i]);tid 
committee  of  the  Royal  Society  under  the  Board  of 
Trade;  13.  The  Royal  Bot.anie  Giii'deus,  Kew,  and 
those  of  Edinburgh  and  Dublin,  under  the  Board  of 
Works;  and  14.  The  Geological  Survey,  undfu-  the 
Privy  Council.  I  wish  at  Ihis  point  to  draw  partieuhir 
attention  to  the  number  of  departments  concerned  in 
science.  According  to  my  list,  which  probably  is 
not  quite  complete,  there  are  six  departments,  all  of 
which  have  many  other  matters  to  attend  to  Itesides 
science.  I  would  now  proceed  to  divide  my  remarks 
on  those  institutions  into  two  heads,  their  insntricieney 
and  their  want  of  system. 

10,316.  Will  you  l>e  so  good  as  to  explain  to  the 
Commission  your  views  as  to  the  sufficiency  or  in- 
sufficiency 01  those  arrangements  ? — I  will  take  them 
seriatim.  I  would  take  astronomy  lirst,  and  I  would  say 
regardmg  that,  that  our  present  astronomical  arrange- 
ments  were  made  many  years  ago,  and  chiefly,  if  not 
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entively,  for  the  avowed  purpose  of  assisting  uavigation. 
The  elilef  Astronomical  Institution  under  the  8tate 
is  the  Kiival  Observatory  at  Greenwich,  and  that 
amply  Ailfils,  I  think,  the  purposes  for  which  it  was 
instituted,  and,  indeed,  it  more  than  fulfils  them, 
because  I  consider  that  the  extent  and  the  refinement 
of  the  observations  taken  there  arc  not  absolutely 
needed  for  the  purpose  of  navi;.;atio!).  For  instance, 
there  is  a  great  telescope  there,  and  1  think  very 
rightly  there ;  not  a  single  observation  taken  by 
which,  so  far  as  I  know,  is  of  any  direct  use  to 
navigation.  Tlie  next  great  instrumenl  ther(^  is 
the  transit  circle,  wliich  a.lso  [irodnces  r<'snl(s  in  flu' 
shape  of  vei'y  extensive  catalogufS  of  the  sniii.llci-  ■-;lars 
which  are  not  indispcnsabU:  to  navigation,  and  a  third 
large  instrument  tlieri.-  is  flie  altazimuth,  which  was 
erected  by  thi>  Astnnionier  Eoyal  for  I  he  ex-press 
pr.rpose  of  accumulating  dahi  on  which  tn  ]mi  fei^t  llir 
lunar  theory,  with  a  view  to  the  applicalimi  of  tluit 
theory  to  the  determination  I'i'  longitude  at  sea.  Witii 
respect  to  that  iiistrnment,  unless  I  am  misinformed, 
at  prescTit  lunar  distances  are  very  little  einjiloyed  at 
sea,- — in  the  royal  mwy  very  little,  and,  according  to 
my  own  experience,  in  the  Peninsular  anil  Oriental 
Comjiany's  steamers  not  inueli.  On  l"'Oard  the  vessel 
ill  winch  I  came  from  India  there  were  no  luuar 
distances  taken  during  the  whole  voyage.  Tu  llie 
West  India  itail  Steamer  Line,  by  which  1  have 
also  sailed,  no  lunar  distances  were  taken,  tlie  de- 
pendence now  being  chicfl)"  on  chronometers.  I 
mention  fbis  point,  not  \ij  any  means  to  depi'eciate 
Greenwif'h,  but  exactly  the  reverse,  in  order  to  fortify 
the  upiniun  I  have  given  tliat  Greenwich  even  exceeds 
the  purposes  for  which  it  ^vas  instituted.  But  .since 
Greenwich  was  instituted,  and  even  in  veryrecent  time-^, 

0  totally  new  astronomy  lias  grown  up,  a  branch  of 
science  which  deals,  not  with  the  movements  of  the 
heavenly  liodies,  not  with  the  great  theory  of  gravi- 
tation, but  with  the  physical  constitution  of  those 
bodies.  And  nowthe  im])orlance  ol' investigation  into 
those  subjects  is  on  all  sides,  in  all  civilized  countries, 
by  all  men  of  science,  whether  astronomers  or  nni, 
admitted  to  be  of  enormous  value  both  to  philos'ipli\' 
and  to  practical  utility.  The  kll0^vIedge  nf  the  sun.  as 
it  apiieurs  iu  me,  ;ai(i  In  nnjst  physicists  of  tlie  ]i]'e.-eiit 
d;iv,  has  ;i  liirecl  lie;ii  ing,  I'or  instance,  <.'\i  what  we 
call,  but  what  docs  not  deserve  to  he  calleil,  the 
science  of  meteorology.  And,  therefore,  it  seems  to  nie 
iJiat  looking  at  these  matters  lirst,  as  we   ought  to  do, 

1  think,  from  the  utilitarian  jKjint  of  view,  the  study  of 
the  sun,  as  one  of  the  [irinci[ial  olyVcts  of  iiliysical  iii- 
vesligMliMus  iti  astrnnoniv,  shouM  be  most  sy,s|e- 
matically  and  l)l;J■[Illaci(.n^ty  ciiteted  into;  ;iiMrilii.. 
c^iii  only  bo  detie,  in  my  o|)Iiiiipn,  by  siieh  instil  til  iiuis 
!is  tiie  Stale  ean  niainlain  in  eonl  innity  and  clHeienry. 

if>,:il7.    hi  yunv  ..plni.,..   \v.,iild  it  be    inipossihie  (oi- 
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Speaking,  which  I  look  upon  as  one  of  the  most 
important  subjects  that  can  be  discussed  at  the 
present  day  in  science,  should  be  under  a  different 
administration  altogether  from  the  present.  Those 
are  my  two  rejisons  for  thinking  that  it  would  be 
better  not  to  add  this  class  of  observations  to  those 
taken  now  at  Greenwich,     \_Sec  Appendix  VII.] 

I(),31M.  Could  you  state  to  what  extent  such  obser- 
vations as  you  have  now  referred  to  are  conducted 
by  means  of  private  observatories,  or  the  observa- 
tories of  the  universities,  and  other  public  bodies  ? — 
It  is  rather  difficult  to  get  from  private  individuals 
exact  iuformaliou  upon  this  point,  but,  so  far  as  I 
know,  those  studies  arc  not  systematically  condueted, 
and  not  I'ully  conducted  by  any  university,  or  by  any 
private  individual.  One  section  of  stich  observations 
was  conducted  some  time  ago  at  the  ICew  Observatory, 
that  is  to  say,  the  photographic  delineation  of  the 
sun's  face  was  conducted  in  an  irregular,  confused 
sort  of  manner,  as  most  things  connected  with  science 
are  conducted  in  England,  partly  by  means  of  grants 
from  the  Govennncut,  partly,  I  think,  by  means  of 
grants  from  (he  Britisli  Association,  and  i)artly  by 
means  of  private  liberality.  But  that  series  of 
researches  has  come  to  an  end.  It  has  been  ofKciaily 
announced  by  the  principal  promoter  of  them,  Mr. 
Wai-ren  De  La  line,  that  they  have  ceased.  There- 
fore, at  present,  that  pai'ficulav  metiiod  of  studying  the 
sun  is  not  now  pursued,  I  believe,  by  any  institution 
or  any  individual  systematically  in  the  British  do- 
minions. Then,  with  respect  to  the  second  mode  of 
studying  the  sun  l.iy  tlie  use  of  the  spectroscope,  there 
are  several  pri\-ate  individuals  who  are  pursuing  th.it, 
and  one  by  the  aid  of  the  l*oyal  Socirt}',  Dr.  Huggius, 
that  is  to  say,  the  telescope  is  suitable  for  the  spectro- 
.scopic  examination  of  the  sun.  Imt  I  understand  that 
Dr.  Huggins  cm[doys  it  not  so  much  for  that  purpose 
as  for  researches  on  stellar,  nebular,  and  cometic  spectra. 
The  Ivoyal  Society  some  three  or  four  years  ago, 
when  I  was  myself  on  the  council,  voted  a  sum  of 
money  for  Ibe  construction  of  a  large  telescope  to  he 
placixl  in  the  hands  of  Dr.  Huggins,  who  umlertook 
on  his  part  to  erect  an  observafoi'v  for  its  shelter,  .ind 
to  ;tp]ily  himself  sedulously  tn  uslni;-  it.  I  thiuk  it  is 
!is  vvell  that  I  should  mention  li^^rc  that  though  1 
voted  wit!)  the  rest  of  the  council  for  this  grant  of 
money,  being  anxions  that  every  aid  that  was  possible 
should  be  giyen  to  science,  still,  1  objected  then,  as  I 
object  now,  to  an  arrangement  wlilcli  I  did  not  think 
a  sa.lisfae|Mry  one.  It  did  not  promi-e  such  con- 
tiiniitv,  n.tr  was  tiiere  prcs<.ni  liiat  element  of  ro- 
spon.-ibibiy  wliirh  1  think  !<  e>r-eiitial  ill  such  mattei's. 
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the  Royal  Society,  as  the  Commission  arc  well  aware, 
by  Ml-.  De  La  Eue,  Mr.  Balfour  Stewart  and  Mr. 
Loewy,  with  regard  to  the  Kew  series  of  pliotographic 
observations  that  I  have  alluded  to.  Quoting  from 
memory,  in  one  of  those  recent  papers  it  is  stated  that 
about  one  day  in  two  affords  a  photographic  record  of 
the  sun,  that  about  one  half  of  those  records  have  to  he 
rejected,  because  it  is  not  possible  to  trace  out  the  con- 
tinuity. It  is  found  of  gi'eat  importance,  for  instance, 
that  a  particidar  spot  on  the  sun's  face  should  be 
followed  up  throughout  its  course  of  existence,  and 
about  one  half  of  those  observations,  thus  reducing 
the  whole  number  to  a  quarter  of  the  year,  must  be 
put  aside  as  not  capable  of  beiug  used  for  that  pur- 
pose, and  that  even  those  that  are  used  arc  more  or 
less  subject  to  the  doubt  arising  from  the  broken 
character  of  the  series.  Therefore,  it  seems  evident  to 
me  that  in  a  climate  like  that  of  England  it  is  hopeless 
to  expect  the  continuity  thsit  is  needed,  and  that 
whilst  I  advocate  strongly  the  establishment  of  an 
observatory  in  England  for  this  purpose,  I  am  quite 
satislied  that  that  observatory  alone  will  not  suffice, 
and  that  we  must  have  recourse  to  our  extensive  pos- 
sessions in  all  parts  of  the  world,  upon  which  it  is  said 
the  sun  always  shines,  to  obtain  continuity  of  results, 
because  I  may  here  state  that  it  is  perfectly  possible  to 
combine  pictures  of  the  sun  taken  at  two  opposite 
sides  of  the  globe.  The  difference  of  local  position 
will  not  militate  against  their  being  used,  and,  there- 
fore, as  part  of  my  recommendation,  I  should  say  that 
observatories  for  this  purpose  require  to  be  established 
elsewhere,  and  I  am  now  myself  making  that  recom- 
mendation to  the  Indian  Government,  justifying  it  on 
the  ground  of  the  application  of  such  observations  to 
what  are  called  meteorological  purposes. 

10.322.  "Where  space  admits,  should  you  prefer 
those  observatories  that  you  recommend  J)eiug  attached 
to  existing  observatories  ? — I  rather  think  not.  I 
would  rather  have  them  there  than  not  have  them  at 
all,  but  I  think  that  they  should  be  distinct,  for  the 
intellectual  reasons  that  I  have  given. 

10.323.  You  have  spoken  of  the  observatoiy  at 
Kew.  If  it  were  thought  proper  would  that  building  ho 
adapted  for  the  purposes  of  which  you  have  now  been 
speakinir  ? — I  think  it  would,  with,  of  course,  the  neces- 
sary additions,  but  it  is  well  placed  for  such  a  purpose, 
beiug  quiet  and  accessible  from  Loudon,  and  I  think 
it  is  a  great  object  that  such  an  observatory  should  be 
near  London,  the  centre  of  ah  intellectual  activity,  and 
that  Kew  would  be  a  very  fitting  place  indeed  for  it. 

10.324.  What  is  the  present  position  of  the  Kew 
Observatory  ? — It  used  to  be  maintained  principally, 
as  the  Commission  knows,  by  the  British  Association, 
but  it  having  been  represeoted,  with,  I  think,  great 
justice,  that  too  large  a  proportion  of  the  funds  of  the 
Association  were  applied  to  that  class  of  observations, 
the  British  Association  recently  ceased  to  maintain 
Kew,  and  then,  as  is  well  known.  Mi'.  Gassiot  came 
forward,  and  by  means  of  a  large  sum  of  money,  which 
he  placed  absolutely  at  the  disposal  of  the  Royal 
Society,  created  a  fund  for  the  maintenance  of  Kew 
for  particular  purposes,  but  amongst  those  purposes, 
so  far  as  I  know,  the  study  of  the  sun  was  not  men- 
tioned. It  has  been  constituted  also  one  of  the  stations 
of  the  Meteorological  Office,  but  that  connection  does 
not  contribute  at  all,  I  think,  to  the  objects  aimed  tit 
by  Mr.  Gassiot,  and,  in  fact,  now  it  is  a  sort  of  mixed 
institution,  partly  official  and  partly  not  official.  I 
fancy  that  the  two  branches  are  kept  tolerably  dis- 
tinct, hut  so  far  as  the  building  is  concerned  it  apper- 
tains to  the  two  bodies. 

10.325.  Are  physical  obsei'vatories  for  the  physics 
of  astronomy,  such  as  you  have  recommended^  buihl- 
ings,  the  establishment  of  which  would  involve  any 
very  considerable  outlay  ? — I  should  say  not,  compared 
with  the  objects  in  view,  because,  of  course,  that  is  the 
only  way  in  which  such  a  question  could  be  viewed. 
The  first  outkiy  on  instruments  would  havf^  to  be  large, 
but  it  would  he  once  for  all. 

10.326.  (Frofessof  Smith.)  As  compared  with  an 
observatory  for  meridional  observations,  woidd  it  ho 


expensive  ? — I  should  think  it  would  not  be  so  costly 
either  in  erection  or  in  administering,  I  think  the 
staff  would  hardly  require  to  be  so  great.  Certainly 
the  reductions  would  not  be  so  costly. 

10.327.  (Chairman.)  Are  there  any  other  matters 
connected  with  astronomy  upon  which  you  would 
like  to  make  any  observation  before  we  go  to  meteor- 
ology ? — I  beg  to  allude  to  a  matter  to  which  I  feel 
rather  obliged  to  allude,  as  it  came  to  me  officially, 
a  matter  brought  to  the  notice  of  a  committee  of 
which  I  was  chairman,  by  Mr.  G.  F.  Chambers.  The 
question  was  raised  by  him  as  to  whether  the  printing 
of  the  observations  of  the  Royal  Observatory  is  not 
carried  into  too  great  detail.  1  only  feel  it  right  to 
soy  that  that  was  one  of  tlie  specific  points  brought 
to  our  notice,  and  I  may  here  add  that  very  few 
specific  points  were  brought  to  our  notice,  and  I 
therefore  feel  bound  to  allude  to  it ;  but  without  ac- 
cet^ting  Mr.  Chambers'  views  or  endorsing  thera.  It  is 
a  point  which  it  might  be  as  well  to  inquire  ioto, 
although  I  do  not  think  it  is  a  point  of  any  great 
importau ... 

10.328.  You  do  not  wish  to  express  any  opinion 
yourself  upon  that  point  ? — No.  I  should  myself  adopt 
the  opinion  of  Mr.  Airy,  whatever  it  might  be.  I 
think  he  is  the  most  competent  person  to  decide  a 
question  of  that  sort.  But  I  wish  to  say  this,  that  it 
seems  highly  desirable  that  original  records  of  obser- 
vatories, and  of  all  scientific  institutions  of  whatever 
kind — such  original  records  as  it  may  not  be  considered 
expedient  to  print — shoidd  be  accessible,  under  proper 
regulation,  to  men  of  science.  That  is  a  question 
which  a  committee  of  the  British  Association  is  now 
considering.  I  am  a  member  of  the  committee,  and  I 
have  recently  approved  the  draft  of  a  circular  that  is 
being  addressed  to  all  existing  observatories,  asking 
them  how  far  they  are  prepared  to  facilitate  that 
object  ?  I  consider  it  is  a  very  important  one  in<leed. 
As  a  matter  of  right,  men  of  science,  muler  pruper 
guarantees  of  course,  should  have  at-cess  to  the 
original  records — by  "  original  records  "  I  mean  re- 
cords existing  only  in  manuscript,  or  in  the  ease  of 
photography  in  the  shape  of  negative  photogra]ihs — 
and  so  on  :  that  is  all  that  occurs  to  me  at  present  on 
the  subject  of  astronomy. 

10.329.  We  will  now  go  to  the  next  subject. — that  of 
meteorology ;  there  is  at  ])fesent  a  Meteorological 
Office,  can  you  state  to  the  Commission  tlic  consti- 
tution of  that  office  ? — The  constitution  of  that  nffico 
is,  that  on  Admiral  FitzRoy's  death,  the  Royal  Sni.'ieLy  , 
being  consulted,  advised  that  an  annual  sum  (jf 
10,000/.  should  be  spent  on  meteorologica.]  ul>ser- 
vatioiis,  and  that  the  application  of  this  nioni.y  sbould 
devolve  upon  a  volunteer  unpaid  committee  of  the 
Royal  Society  ;  that  is  the  present  existing  slate  of 
things. 

10.330.  How  is  the  present  system  working  ? — II. 
my  opinion  it  is  doing  very  well  what  it  profesw(.Ml  to 
do,  but  it  is  very  far  from  fulfilling  what  is  rei|uivL'd. 
I  have  with  rae,  sent  to  me  in  iny  official  capaeily,  the 
Quarterly  Weather  Report  of  the  office  from  July  to 
the  end  of  September  1870.  It  is  admii-ably  arranged; 
it  contains  curves  for  every  month,  and  for  all  the 
seven  stations  amongst  which  its  work  is  disti'ibuted. 
It  gives  curves  for  every  month  of  the  wind,  direction 
and  pressure,  vapour  tension,  barometer,  and  ther- 
mometer, and  rainfall.  The  way  in  which  that  is 
done  is  exceedingly  ingeuions  and  good,  but  I  don'l. 
see  in  this  report,  or  any  that  have  come  under  my 
notice,  the  smallest  allusion  to  what  I  conceive  to  be 
the  most  important  of  all  meteorological  phenomena. 
I  do  not  see  the  smallest  allusion  to  the  sun 
in  any  shape  or  way.  I  do  not  see  that  even  tbn 
solar  i-adiatiou  by  means  of  thermometers  is  measured, 
and  that  is  the  very  lowest  class  of  investigation  that 
can  be  applied  to  the  same.  I  do  not  see  that 
atmospheric  electricity  is  mentioned,  and  though  the 
rainfall  is  given  for  those  seven  stations,  I  look  upon 
it  as  absolutely  insufQcient.  For  instance,  for  agri- 
cultural purposes,  one  of  the  chief  objects  of  meteo- 
rology, it  is  absolutely  insufficient,     it  is  not  tliat  we 
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want  merely  flio  rainfall  at  .seven  points  in  Great 
Britain,  but  we  want  the  rainfall  all  over  Great 
Britain,  and  thai,  if  I  may  judge  by  this  report,  the 
Meteoroloirical  Office  does  not  attempt  to  do.  It  is 
done,  as  is  ^\'oll  known  to  everybody,  by  Mr.  Symons, 
!i  private  individicil,  who  is  doing  it,  chiefly  becaui^o 
he  is  interested  in  the  matter  himself,  and  aided  by 
the  fiind,'^  of  Ihe  Ihilisli  Association.  I  think  that  is 
a  national  object  which  comes  disthictly  witliin  (he 
duties  of  any  oi'ganization  assuming  to  he  a  iSlatc 
]Motcovoloy:ical  Department.  I  see,  also,  by  this  report, 
a  lireat  dral  of  matter  which  J  myself  do  not  think  of 
luiieli  value.  What  we  want  in  meteorology  is  ^vliat 
we  possess  in  n.strononiy,  namely,  the  power  of  jifc- 
dielion.  I  do  not  s;iy  (hat  we  sh:dl  some  day  liave  ji, 
melroroloiijieal  almanac,  in  wliidi  the  teniperatni'c, 
and  Ihe  jircssure,  and  tlie  rainl'ail  of  every  day  in  the 
year  will  be  tabulated  four  years  in  ad\anci\  1  <\<> 
"not  say  that,  biil  I  do  say.  that  unless  we  liopc  to  be 
able  to  predict  in  a  large  way  the  probable  eniiises  and 
^ii-i.-^sihidcs  oT  the  seasons  1  do  not  know  what  we  ai-e 
laiiniirin^  for.  Predietiun  I  conceive  to  be  Ihe  great 
oliicet  of  nieteoi'uhigy,  and  that  is  not  attem]>(-ed  I>y  (he 
Meteorological  Office.  I  do  not  thmk  that  their  obser- 
vations will  ever  assist  alone  in  enalding  us  to  predict 
the  weatlier.  In  conjunction  with  the  observatories 
that  I  have  been  alluding  to,  which  are  of  that  mixed 
kind,  and  which  belong  partly  to  astronomy  and  partly 
to  ineieorulu'^v,  ihei'e  is  no  saying  what  we  may  not 
ilo  ;  but,  looking  ;it  this  as  un  ostensible  arraugement 
Ibr  dealing  wiili  meteorology,  it  is  quite  insuflicient  to 
obtain  what  meteoroh>gy  is  cultivated  for ;  that  is  to 
say,  for  prediction.  Tlien  this  report  deals  a  great 
deal  with  wliat  possibly  may  be  interesting  to  the 
gcjieral  reader,  but  I  think  it  is  valueless  to  science,  or 
nearly  so,  that  is  to  say,  there  are  such  remarks  as 
these  on  every  month  :  "  The  atmospheric  pressm-e 
*'  was  above  the  average  at  all  observatories,  the 
"  difference  being  greater  in  the  north."  I  cannot 
see  that  that  is  of  the  smallest  scientific  value.  1  see 
in  tlie  month  of  June,  on  page  54.  "  The  weather  was 
"  warm  everywhere  during  the  month,  especially  in 
*'  England."  That  is  not  science,  and,  therefure,  I  do 
not  consider  tlint  the  ?iIi,'teorological  (Jffice  comes  np  to 
tiio  w;int-^  oi'  meteorology.  Ferliaps,  whilst  on  the 
subicei  nl'thnt  ollire,  I  iiimv  say,  if  1  may  give  my  own 
pei'son;il  im])rcssIons,  that  I  myself,  personally,  do  not 
tldnk  that  an  nnjjaid  boily  is  tlie  proper  sort  of  body 
to  govern  an  institution  maintained  by  State  i'uiiils.  1 
tiiink  that  tin;  element  of  res]irinsibilit3',  exre|U  what 
some  people  cal 
\cvy    indi'firiiti.' 
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10,332-  Who  appears  to  be  responsible  for  the  con- 
tents ? — It  is  signed  by  the  du-eetor,  Mr.  Scott. 

10.333.  Is  the  head  of  the  office  a  scientific  person  ? 
— Mr.  Scott  is  the  head  of  the  office,  and  he  is  a  person 
who  lias  been  engaged  in  science  for  some  years,  I 
slioidd  b(!  glful  if  the  Commission  would  allow  me  in 
connexion  with  the  remarks  that  I  have  made  upon 
l.hat  report,  to  say  that  I  have  here  two  other  reports, 
a.  Stonyliurst  College  report,  Stonylmrst  being  one  of 
the  seven  stations  under  tlie  Meteorological  Office  ; 
a.nd  the  Ttejiort  on  Met(^orology  by  the  Royal  Cornwall 
JViiytrehnic  Society,  which  latter  is  more  of  a 
]iri\;i.te  <'liara.cfer,  -.in']  1  l>ring  them  forward  because, 
ahliougli  tlie  Siaie  1.^  ill  uo  Way  responsible  for  them, 
still  ihey  indicate  i  he  sl.a.te  of  science  in  that  matter.  I 
merely  say  that  Ibcy  are  as  insufficient  in  my  opinion 
ns  tlia.l,  one  of  which  1  Jiav(!  made  particular  remark, 
(lie  snn  l)eiMg  totally  ignored,  ainl  atmospheric  elec- 
tri(dtv  being  ignored  also,  and  tho  remarks  being  of  the 
mo,-i  gencM'al  and,  som<-timcs,  1  think,  in  a  scientific 
sense,  useless  cliara'-h.T.  1  look  upon  meteorology  as 
the  most  ba.ck^\-aiil  of  the  jihysica!  sciences,  so  back- 
ward do  I  think  it  in  England  that  I  deny  its  right  to 
!>(■  called  a  scienc)',  because  in  my  opiDion  it  has  no 
scientific  liasjs  whatever. 

10.334.  {Pi-ofcssor  Smith.)  Are  you  acquainted  with 
the  meteorological  f)bserva.tions  of  the  Rarlchfie  Obser- 
vatoi'v  at  Oxibii!  ? — I  am  not.  I  have  not  received 
tlieir  repoi-ls.  ;iiid  I  do  not  know  what  they  may  be. 

10,o3.'i.  I'oi's  Ihe  ci.immittee  of  the  Royal  Society 
give  more  tijan  a  \  cT'y  general  supervision  to  the  work 
of  tlie  J\leteorologica]  Office? — I  am  unable  to  say  that 
of  my  own  knowledge,  but  they  are  the  governing 
body  <ir  the  institution,  and  I  have  been  given  tounder- 
stiind  flint  die}"  meet  very  frequently. 

10.336.  But  you  are  not  aware  of  any  undue  inter- 
ference on  their  part? — Certainly  not.  I  shouhl  not 
wish  to  impute  that,  but  at  the  same  time  I  think  that 
as  they  have  inidertaken  that  duty,  it  is  their  business 
to  interfeio,  ami  it  Is  that  that  I  object  to. 

10.337.  {('lidiniKiu.)  You  stateil  that  there  are 
seven  meteorological  stations.  Are  the  buildings  in 
each  of  tliese  provideil  liy  the  Govenimeut  ? — I  think 
not.  1  think  (lay  a\  ail  thiMiiselves  of  existing  buildings 
to  a.  great  extent,  of  which  Ivew  is  an  example.  The 
stations  an'  A'alentia.  and  Armagh  in  Ireland.  Glasgow, 
Aberdeen.  Falmouth.  Stonyhurst,  and  Kew.  I  may 
add,  a-s  I  li:i\e  metitioned  seven  of  these  stations,  that 
tile  o)wrr\a(ions  are  mainly  taken  by  self-recording 
apnaratii'^,  of  a  \cvy  elaborate  and  jierfoet  character, 
piruided  by  the  Governiiieut.  It  is  right  that  I  should 
add  that  marine  meteorology  receives  some  attention 
under  the  able  superintendence  of  Gaptain  Tovnbee, 
who  formerly  commanded  one  of  Jlessrs.  Green's  ships, 
and  that  captains  of  vessels  receive  assis(ance  in  in- 
struments and  instructions  :  but  1  do  not  value  very 
highly  w<irk  |ierfarmed  in  this  vohin(ar\'  manner. 

IO,33H.  \\\vA\  would  vou  reconnuend  should  be  done 
by  ihe  Coxernment  on 'tliis  subject  ?— It  is  one  of  the 
wide^l    .-uhie,.|s    !    think    Ihal    has  to    Iv  considered  in 
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le  lime  partit'ularly  to 
liysies.  winch  is  con- 
leorologv  is  of  no  use 
\-er  the  surface  of  tho 
trology  iis  useless  for 
it  may  be  of  great 
pai'litaiiar  spot — that 
;  but  tor  Ihe  high 
Ml  geiienilization  and 
)r-  Ingh  objecls.  meteorology  must 
globe  :  therefore  it  must  be  more 
-t  be  international.  Hence,  I  con- 
lakeii  by  the  UHlish  Government 
Id  be  taken  in  concert  not  only 
vdlh  foreign  na.(i<ms.  but  with  the  CVdonial  Office 
ikI  the  (iovernmeiH.  of  India,  I  Uiink  it  will  never 
^e  eifeelnal  unless  that  is  (h)ne.  And  then  (he  system 
hoiihl  be  the  sa.m('  (Iironghont  as  ne;i.rly  as  it  can 
w  made  ;  (t,  Uiat  is  to  say,  the   same  instruments,  the 
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Siime  units,  tbe  same  8cales,  and  tables,  and  constants, 
and  method:!  of  observation  and  reduction,  should  be 
observed  thronghout  the  civilized  globe.  That,  I 
think,  is  the  only  way  iu  whieb  meteorology  can  be 
effectually  advanced,  and  I  consider  that  the  British 
Government  should  take  its  part  iu  that  great  system. 
With  regard  to  the  niunber  of  observatories  and  the 
course  of  observation,  and  all  these  matters,  I  appre- 
hend that  the  Comiiiission  would  hardly  wish  rae  to 
enter  into  details  of  that  kind,  for  an  infinite  number 
of  details  would  have  to  be  considered,  all  requiring 
great  attention,  but  sketching  it  in  a  broad  way  1 
think  it  is  essential  tbat  it  should  be  an  international 
administratiou.  I  think  also  that  certain  vessels  of  the 
Royal  Navy  should  be  sent  to  unfrequented  parts  of 
the  ocean  to  make  meteorological  obsei'vations.  The 
same  ships  might  be  employed  for  other  scientific 
purposes  to  be  presently  referred  to. 

10.339.  Assuming  that  the  British  Government 
were  to  adopt  your  views,  are  you  prepared  at  all  to 
say  how  far  other  nations  would  be  inclined  to  co- 
operate ?  liave  they  showii  a  greater  disposition  to 
encourage  the  study  of  meteorology  than  the  British 
Government  ?— In  Germany  the  subject  has  recei\"ed 
very  great  attention,  and  in  Russia,  France,  and  Italy 
also.  All  those  nations  have  paid  veiy  great  attention 
to  meteorology,  I  can  only  give  an  impression  in 
answer  to  the  question,  and  my  impression  is  that  if 
the  British  Government  took  it  up  in  a  broad  way, 
other  nations  would  gladly  confer  with  them  in  order 
to  establish  something  Uke  a  system  throughout  the 
world. 

10.340.  Could  observations  for  meteorological  pur- 
poses be  well  combined  with  those  which  you  have 
recommended  for  tbe  study  of  physical  astronomy  ? — 
That  is  a  very  dif&cult  question  indeed,  and  one 
which  I  feel  great  hesitation  in  giving  a  positive 
opinion  upon.  It  does  not  necessarily  follow  that 
they  should  be  the  same  establishments,  provided 
that  the  results  of  the  two  establishments,  supposing 
them  to  be  separate,  were  thoroughly  interchangeable, 
and  that  the  one  observatory  communicated  its  results 
to  the  other.  I  am  rather  inclined  myself  to  re- 
commend that  they  should  be  connected,  because  the 
relation  of  the  one  to  the  other  is  so  clear  that  I 
think  Ihe  matter  conld  only  be  treated  well,  as  a 
whole,  by  being  under  the  supeiwision  of  one  head. 
I  incline  myself  to  think  that  the  central  stations  for 
meteo]'ology  should  be  a  portion  of  the  obsei'vatories 
for  astronomical  physics ;  biit  besides  those  central 
stations  there  would  require  to  be  scattered  all  over 
the  country  a  great  number  of  subordinate  stations 
in  which  celestial  physics  would  not  need  to  be 
cultivated. 

10.341.  You  are  of  opinion,  are  you  not,  that 
magnetic  observations  might  be  conducted  at  the 
same  establishments  V — Yes,  T  think  so,  on  the  same 
ground.  I  think  that  they  are  quite  out  of  place  as 
connected  with  an  asti'onomical  observatory.  It  Ib 
easy  to  understand  how  they  got  there,  because,  when 
magnetism  and  meteorology  were  first  systematically 
cultivated,  as  far  as  they  have  been  systematically 
cultivated,  it  was  natural  to  turn  about  to  see  what 
observers  could  be  found  on  whom  reliance  could  be 
placed,  and  at  that  time  there  existed  nothing  in  the 
shape  of  an  observing  organization  except  at  astro- 
nomical observatories,  and  it  was  quite  natural  tJiat 
they  should  lie  attached  to  those  observatories,  but 
I  think  they  are  quite  out  of  place  there  now.  I 
should  relieve  Greenwich,  for  instance,  entirely  of 
the  magnetism  and  the  meteorology,  and  relegate 
those  researches  to  the  physical  dei»artment  of  astro- 
nomy. In  saying  that,  I  should  be  very  sorry  to  be 
supposed  to  imply  tiiat  Greenwich  does  not  execute 
its  work  well  ;  it  is  as  well  executed  there  as  it  couhl 
be,  but  I  think  it  is  not  in  its  proper  place. 

10.342.  {Dr.  Sharjtey.)  I  think  you  said  fliat  the 
work  of  the  Meteorological  Office  is  of  too  purely  nl> 
scrvational,  and  not  snttieiently  experimental  ? — Yes. 

10.343.  What  description  of  experimental  work  ilo 
you  think  tlii^y  should  carry  on  ? — £  "will  (ry  to    illu.^- 


trate  that.     I  should  say  experiments,  for  instance,  on       Lieui.-Col 

the  humidity  of  the  air  and  on  evaporation  ;   experi-      A.  Stram/e, 

nients  of  that  class  I  think   are   a  great  deal   wanted.  i''-B-S. 

It  may  be  in  the  recollection  of  the  Commission   that   ^     a^T't'^-'i 

some  rather  remarkable   papers    were  published    in    "       '" '     '  ' " 

"  Nature "  by  Dr.   Balfour   Stewart,  yuo;gesting  that 

a  cordon,  as  I  think  he  called  it,  should  include  a  certain 

area  in    which  the  movement   of  the   air   should   be 

tested.     That  was  a  very  original  suggestion  of  his, 

and  that  is  the   sort  of  experiment  that   1   allude  to. 

I  may  here  say   that    some  experiments  have   been 

recently    conducted    by    a    private    individual,     Mr. 

Dines,    who    is    known   favourably  to  science    as  an 

active  member  of  the  Meteorological  Society,  and  ho 

has    read  papers   at   the    Royal    Society  also.      That 

gentleman  has  been  engaged  for  some  time  upon    a, 

course  of  experiments  upon  evaporation,  and  they  have 

brought  out  results    apparently  not    consistent  with 

what  has  hitherto  been  accepted,  indicating  that  the 

subject  is  one  which  should  be  pursued  farther. 

10,344.  Ai'O  you  aware  that  a  certain  appropriation 
of  money  from  the  Government  grant  was  made  by 
the  Royal  Society  to  two  gentlemen,  Mr.  Field  and 
Mr.  Synions,  for  conducting  experiments  on  evapora- 
tion ? — Yes,  and  they  are  much  wanted,  I  believe. 

10,34.5.  {Professor  Stokes.)  You  enumerated  a  little 
while  ago  the  observatories  which  are  under  the 
control  of  the  Meteorological  Department,  and  amongst 
them  was  Kew  as  the  central  observatory  ;  are  you  of 
opinion  that  it  is  important  that  the  body  superin- 
tending that  system  of  meteorological  observations 
should  have  under  their  own  control  some  easily 
accessible  station  at  which  actual  observations  are 
carried  out  according  to  tbe  system  by  which  they 
are  carried  out  elsewhere,  or  do  you  think  that  it 
would  suffice  that  the  head  station  should  be  a  head 
station  merely  for  purposes  of  superintendence,  and 
that  if  ol>servations  were  carried  on  at  a  neighbouring 
place  under  a  difierent  department  altogether  those 
could  be  made  use  of  and  combined  with  the  other 
observations  of  the  system  ? — I  do  not  know  that  a 
central  station  is  a  necessity.  This  governing  body  to 
which  I  have  objected  exists  in  London,  and  they 
cannot  be  expected  to  travel  over  the  country.  I  think 
under  that  arrangement  it  would  be  convenient  that 
there  should  be  a  typical  observatory  close  at  hand, 
that  they  may  see  the  working  and  so  judge  as  to  the 
directions  which  should  be  given  regarding  the  other 
more  distant  observatories,  wbicli  are  regularly  visited, 
I  believe,  and  inspected  by  Mr.  Scott,  the  head  of  the 
oflfice,  undei-  the  instructions  of  the  governing  bodj, 
that  governing  body  basing  its  instructions,  no  doubt, 
upon  what  it  sees  of  the  operations  of  the  Kew 
Observatory.  I  think  that  as  the  system  exists  that  h 
a  convenience,  but  otherwise  I  do  not  know  that  it 
would  be  necessary. 

10.346.  On  whom  do  you  think  that  the  responsi- 
bility rests  of  the  mode  of  expenditure  of  the  funds 
which  the  Government  grants  for  nieteoj'ological  pur- 
poses ? — I  conclude  tbat  the  responsibility  rests  with 
the  committee.  I  have  no  official  information  on  the 
fact,  but  I  conclude  that  it  does. 

10.347.  But  to  whom  do  you  conceive  tbat  the 
committee  are  responsible? —  To  the  Government, 
through  the  Board  of  Tnulc 

10.348.  Not  in  any  w;i.y  to  tbe  Royal  Society  ?— 
No;  the  Royal  Society  as  a  body  are  tolally  di\-i'sted 
of  all  responsibility,  and  I  am  glad  to  say  that,  being 
a  fellow  of  the  Royal  Society. 

10.349.  {Professor  Smif/i.)  Docs  your  olrjection  to 
a  governing  body  extend  to  such  a  body  as  the  Board 
of  Visitors  of  the  Greenwich  Observatory  ? — It  does. 
I  do  not  think  that  that  is  the  best  arrangement,  1  mt  in 
the  case  of  the  Greenwich  Observatory  it  cert;iinly 
works  well ;  but  there  is  no  interference,  as  I  called  ifc, 
whatever:  the  Board  of  Visitors  do  not  superintend, 
Mr.  Airy,  the  Astronomer  Royal's  observations  ;  he 
is  left,  so  far  as  I  know,  practically,  entirely  to  carry 
oiU  his  own  views  in  all  matters  ol  administration  and 
detail,  and  the  Board  of  Visitors,  I  Licdicve,  as,-ii'njnle 
only  once  a  year,  and  receive  Ins  repoi't,  :i.nd  1  ruu- 
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elude,  alihongli  I  have  not  l)een  present  iit  their 
meetings  antl  can  have  no  knoivledge,  (hat  they  discuaa 
with  him  any  suggestions  that  they  may  have  to  muke, 
or  that  he  liiiuselt'  may  liavu  to  niiiko,  but  they  do  not 
govern  the  Observatory,  and  they  cannot  be  culled  Uio 
go\erring  body  of  the  Observatory  at  all.  They  are 
a  iDcdiuniuf  communication  Mtid  a  medium  of  sug'gestion 
lietwecu  liu>  A.^tmnonier  \U>y:d  and  the  Admiralty 
under  wliuin  On.'ein\icli  Obsri-vat{>ry  is  phtced.  For 
ni\"  P'irf,  \i}  an.-^wcr  (lie  question  i'uUy,  1  do  not  iliiiik 
that  ihey  are  necessary.  1  llnidc  it  would  he  (|ni(i! 
sntlicicnt  tliat,  h;i\ing  afipointed  a  great  astronoirier,  a 
man  of  pri'-emiui_;iit  talcni  i 
ivould  lie  placed  tiiere,  I  Ci 
should  be  direct  ;  but  that  ■ 
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wcinia  Ihrii  liiiw  l(.  ir|«irl 
nnilLilit;-  jilioiil  ;islnp]l(i|ilV. 

10,:!'oO.  {C/iilir„iHii.)  'V 
yon  volV-r    in   llic    liuiuls   u 

))liysii-s.  1  l)elieve  lliriv  is  :\t  iiri'sejil  ihi  Sluti^ 
pliyriicjii  laboratory  ill  Uiis  coiiilUy  p — ^'oiio  ^uppoti.cd 
liy  tho  State. 

lt).-"!.»I.  Is  there  not  to  some  extent  ono  <-nMii('(lc(I 
Willi  llir  Srliool  of  Mines  in  .Termyn  .Street? — In  a 
very  limited  sense,  notliing  tliat  ean  be  ealleil  a  State 
lalioratoiT. 

10.3.32.  Do  you  tliiuk  tliat  sueli  a  lahovatmy  13 
greatly  needed  ^ — I  tliinlv  i(  is  an  absolute  neeessity 
ou  the  trreund  of  my  seuoiid  postulate,  in  wliieli  1 
say  that  all  science  should  be  eiiltivated,eveii  Jiraiiehes 
of  science  which  do  not  appear  to  promise  iniiuedijite 
advantage.  It  is  one  of  the  most  important  parts  of 
science,  and  caunot  be  omitted  without  detriment  to  all 
the  other  parts. 

10.3.33.  Do  you  go  so  far  as  to  say  that  all 
branches  of  science  should  be  taken  under  the  pro- 
tection or  encouragement  of  the  Government  ? — Yes, 
all  branches. 

10,3o4.  Do  you  think  that  they  could  not  be  suffi- 
ciently j>rosecutcd  cither  by  private  individuals  or  by 
other  bodies  ? — I  think  not. 

10.3.3.3.  Can  you  refer  specially  to  any  objects 
for  which  you  think  it  is  desirable  that  a  State 
physical  laboratory  should  be  established  f — Investi- 
gations connected  with  .almost  the  whole  of  our 
material  economy  are  reiiuired.  There  is  no  question 
eoiiiiectcd  with  sanitary  iin[irovement,  witii  water 
supiily,  or  sewage,  or  telegraphy,  or  the  enormous 
number  of  the  reijuirenii-iits  of  the  .army  and  iir^v}', 
which  would  not  derive  advantage  more  or  less  ti-oin 
iinesligiilioiis    of  a    jihysieal  nature  such  lis  woidd  bo 
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be  very  convenient  to  have  them  locally  assochated, 
but,  administratively,  I  think  they  should  be  sep.arate. 

10.357.  Could  all  the  branches  of  physics,  in  your 
opinion,  be  conveniently  placed  under  one  direction, 
excluding  chemistry  ? — I  think  so. 

10.358.  It  is  not  too  wide  a  subject  or  collection 
of  sulijects  ? — At  present,  I  think  that  would  be 
suiliclent.  1  may  here  say  that  the  recommendations 
which  I  have  made  in  my  precis  must  be  considered 
merely  as  a  nucleus.  I  do  not  think  that  it  would  be 
a  liual  arrangement.  There  wouhl  lie  a  tendency  to 
growth,  certiiinly. 

10.359.  Would  such  an  establishment  as  you  recom- 
mend with  respect  to  physics  require,  in  yonropinion, 
a  large  staff  to  conduct  it  prO]ierly  ? — 1  should  think 
it  would  bo  a  large  establishment,  the  variety  of  sub- 
j,  lis  that  would  come  before  it  being  very  great  indeed. 

I  should  look  upon  it  as  a  |>lace  at  wdiich  allinijuiries, 
such  as  those  wdiich  have  been  conducted  hitherto  in 
an  indepciiilent  sort  of  separate  manner,  should  be 
made.  I  m.ay  mention  experiments  with  regard  to 
projectiles  and  great  guns.  Subjects  of  that  sort  are 
very  enormous  subjects,  requiring  a  great  deal  of 
labour,  and,  of  course,  involving  a  great  deal  of  super- 
vision. I  think  it  would  be  an  extensive  establish- 
ment if  it  were  thoroughly  efficient.  A  great  deal  of 
what  is  now  being  done  in  a  scattered  way,  experi- 
ments carried  on  under  teraj^orary  committees,  and  so 
on,  woul.l  be  referred  to  it.  For  instance,  the  experi- 
ments carried  on  under  the  Ordnance  Select  Com- 
mittee, and  many  others  that  have  existed  of  recent 
years,  all  th.at  kind  of  work,  I  think,  would  be  absorbed 
by  the  State  institution,  if  it  existed,  so  that  although 
it  would  be  veiy  extensive,  the  wdiole  extent  would 
not  be  addition.al. 

10.360.  So  far  as  I  understand,  you  .lo  not  propose 
that  .such  an  est.ablishment  should  be  for  educational 
purposes  ? — No. 

10.361.  But  solely  for  observation  and  research  ? 
— Solely  for  scientihc  work.  I  look  upon  science,  as 
we  are  at  present  discussing  it,  as  a  matter  of  busi- 
ness, to  be  conducted  on  business  principles,  and  to 
be  considered  as  work  that  has  lo  be  done,  and  I  have 
expressed  a  very  strong  opinion  upon  the  sulijeet ;  it 
is  one  of  the  oiiinions  on  which  my  mind  is  eonviueed 
that  nothing  is  so  wasteful  as  lo  "employ  men  highly 
.listinguished  for  their  capacity  for  invesliixiitiou  in 
teaching  the  elements  of  knowledge.  I  eiill  lliat  a 
positively  criminal  w.aste  of  iutelleet. 

10.362.  Is  it  your  view  that  in  su.di  a  phvsieal 
laboratoiy  as  you  have  deseribe.l,  only  investigati.iiis 
on  behalf  of  tlio  various  departments  of  the  govern- 
ment should  be  eondueled  ;'_No,  ihat  would°not  be 
suflieieiit  in  my  opinion.  1  rather  ihiiik  that  lierc- 
al'ler  I  have  touched  upon  that,  but  perhaps  t!ie  present 
would  be  a  very  convenient  time  jbr  saving  what  I 
have  to  say  iip.ni  Ihe  siibjc.-t.  In  a  lener^wliieh  1 
n.lJresse.l  lo  the  coiiiinift,-e  ,,rib.,  I'>iiii>li  Assoeialiou, 
1,1'  wl,i,i,   I  WHS  chaiiinaii,  ,b,l,,.l   lsi;;i,  1  „|aied  what  1 
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"  (since  effected),  all  matters  connected  -with  the  ad- 
"  vance  of  telegraphy,  questions  also  relating  to 
"  sanitary  and  social  progress  would  naturally  be 
'*  referred  to  such  departments.  ( Second),  To  carry 
"  on  original  research.  (Third),  To  conduct,  or  assist 
"  in  conducting,  investigations  proposed  by  individuals 
"  whose  unassisted  means  might  be  insufficient  for 
"  the  purpose.  (Fourth),  To  give  instruction  in  the 
*'  advanced  branches  of  scientific  research  to  a  small 
"  class  of  students  whose  elementary  attainments  had 
*'  been  attested  by  the  various  universities,  or  otiier 
"  competent  authority.  SucK  students  to  have  a 
"  prior  claim  to  State  scientific  employment,  and,  in 
'*  fact,  to  form  the  source  whence  to  draw  the  necessary 
"  supply  of  assistants  in  the  different  scientific  depart- 
''■  ments.  (Fifth),  To  give  public  lectures."  To  the 
above  I  would  now  add,  in  explanation  of  the  fourth 
head,  that  I  by  no  means  intend  that  any  considerable 
portion  of  the  time  of  the  directors  of  these  institu- 
tions should  be  consumed  in  teaching.  That  should 
be  most  carefully  avoided,  as  interfering  with  their 
higher  duties  as  investigators.  At  present,  science 
sutlers  immensely  from  this  vety  cause,  numbers  of 
our  most  eminent  investigators  having  to  earn  their 
livelihood  by  conveying  year  after  year  the  same 
elementary  knowledge  to  mere  beginners,  a  routine 
thraldom  which  cuts  off  their  opportunity,  and  im- 
pairs their  powers,  of  research.  The  students  I  speak 
of  should  be  few  in  number,  advanced  in  knowledge, 
and  selected  for  their  aptitude  for  observation  or  expe- 
riment. They  would  take  part  in  the  duties  of  the  ob- 
servatory or  laboratory,  and  by  that  means  both  ac- 
quire instruction  themselves  and  contribute  to  the 
progress  of  the  work.  Teaching  of  this  kind  would, 
I  believe,  benefit  the  teacher  equally  with  the  taueht. 
The  appointment  of  laboratory  or  observatoi-y  students 
should  be  made  an  object  of  high  and  honourable 
distinction,  the  reward  of  great  acquirements.  I 
would  mure  fully  answer  the  question  by  saying  that 
I  look  upon  it  as  one  of  the  very  great  objects  to  be 
attained  by  the  establishment  of  such  institutions  that 
there  should  be  some  place,  with  proper  appliances 
and  attendance  and  help,  in  which  men  of  science 
might  be  permitted,  under  due  regulation,  to  conduct 
investigations,  suggested  by  themselves,  which  their 
own  means  did  not  permit  them  to  conduct.  It  is  a 
principle,  I  believe,  by  no  means  new,  but  a  principle 
which  lias  been  adopted  on  the  continent,  and  I  look 
upon  that  as  one  of  the  most  useful  purposes  to  which 
such  institutions  could  be  put.  It  is  one  of  the  greatest 
wants  of  the  day.  We  sometimes  find,  but  very 
rarely,  the  three  necessary  elements  combined,  of 
ability,  inclination,  and  means  to  carry  on  scientific 
researches.  And  when  we  find  them  combined  in  an 
individual,  as,  for  example,  in  the  late  Earl  of  Rosse,  or 
in[Mr.  DeLa  Rue,  and  others  who  might  bo  named,  wc 
find  a  person  who  is  of  the  greatest  value  to  society, 
but  such  persons  are  ueeessarily  very  rare  ;  it  is  quite 
an  exceptional  case  in  which  tiiose  three  essentials  are 
combined  in  one  individual.  On  the  other  hand,  we 
frequently  find  men  of  the  strongest  inclination  to 
work  at  science,  and  with  great  abilities  for  working, 
but  destitute  of  means  ;  the  number  of  such  persons 
in  England  is  enormous,  and  the  advantage  of  assist- 
ing such  indi\-iduals  should  be  very  steadily  kept  in 
view,  and  an  institution  that  did  not  profess  to  help 
them  would,  I  think,  be  very  far  i'rom  complete — it  is 
one  of  the  most  important  functions  of  such  an  in- 
stitution. 

10.363.  {Professor  Smith.)  You  would  allow,  under 
proper  regulations,  researches  to  be  carried  on  in  the 
laboratory  by  other  persons  besides  those  attached  to 
its  staff? — Precisely  so. 

10.364.  You  are  of  opinion,  are  you  not,  that  such  as- 
sistance is,  in  the  case  of  physical  researches,  very  often 
of  the  greatest  necessity  to  men  desirous  of  carrying  on 
scientific  research,  on  account  of  the  expensiveness  of 
the  apparatus  which  is  required  ? — Yes,  there  may  bo 
particular  special  investigations  which  could  not  be 
carried  on  without  enormously  expensive  apparatus, 
which  apparatus  might  be  very  useful  in  other  investi- 
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gations  besides  that  special  investigation,  and  It  would 
be  an  evident  waste  of  money,  even  if  the  person  pos- 
sessed the  money,  for  him  to  spend  it  upon  such  ap- 
paratus. It  would  be  a  question  of  economy,  whether  it 
would  be  worth  while  to  erect  a  great  steam  engine,  wo 
will  say,  driving  tremendous  hydraulic  engines,  or  any- 
thing 01  that  kind,  to  conduct  a  special  investigation;  it 
would  be  wasteful  to  do  so,  and  very  few  people  would 
do  it,  whereas  means  and  appliances  of  that  sort  are  of 
very  general  utility,  and,  therefore,  it  would  be  eco- 
nomical to  keep  them  at  hand  for  special  investigations. 

10,365.  Are  you  of  opinion  that  there  would  be  no 
difficulty  of  administration  connected  with  the  per- 
mission to  be  accorded,  under  proper  conditions,  to 
scientific  men  to  carry  on  researches  of  their  own 
in  a  national  laboratory  ? — I  think  there  would  be 
a  difficulty.  I  think  that  in  every  step  in  every 
proposal  that  I  have  made,  or  which  I  shall  have 
the  honour  of  making,  there  would  be  great  difficulty, 
and  I  should  be  very  sorry  indeed  to  have  it  supposed 
that  I  think  it  is  a  simple  matter.  I  think  it  is  an  ex- 
cessively difficult  matter  from  beginning  to  end,  and 
that  would  certainly  be  one  difficulty.  If  this  function 
of  such  institutions  were  kept  in  view  when  the  in- 
stitution was  founded,  the  building  and  the  appliances, 
and  so  on,  would  be  designed  for  the  special  object  of 
assisting  in  those  cases,  and  it  would  be  one  of  the 
difficulties  to  be  got  over.  Then  there  would  be  the 
personal  dilficulties,  the  clashings,  and  so  on,  which 
would  take  place,  whatever  we  do,  I  am  afraid ;  but 
the  difficulties  are  in  no  pro[)ortion  to  the  advantages. 
It  is  hardly  right  to  call  it  a  difficulty,  but  one  of  the 
requirements  is  that  there  should  be  a  body  capable  of 
issuing  credentials  to  the  men  of  science  who  should 
have  those  advantages  placed  at  their  disposal ;  no 
such  body  exists  at  present. 

10,366.'  Do  you  think  it  absolutely  necessary  that 
the  ground  intended  for  experiments  u]ion  ordnance 
and  explosives  and  defensive  appliances  should  be  im- 
mediately adjacent  to,  or,  indeed,  at  ail  connected  with, 
a  great  physical  laboratory  intended  for  general 
purposes  ? — -Your  question  points  to  the  difficulty  of 
congregating  such  vast  operations  under  one  roof,  as  it 
were.  I  do  not  tliink  that  would  be  either  necessary 
or  possible,  for  instance,  if  you  had  n  physical 
laboratory  in  the  midst  of  London,  you  could  not  have 
experiments  on  the  perforation  of  iron  plates  ;  that 
would  have  to  be  carried  on  elsewhere,  but  probably 
under  the  direction  of  the  head  of  such  a  laboratory. 

10.367.  Do  you  think  it  will  be  necessary  for  a  great 
general  physical  laboratory  to  be  placed  in  the  centre 
of  London  or  in  London  at  all,  considering  the  rcqub'e- 
ments  of  ground  which  yon  have  referred  to  ? — I 
would  give  rather  a  general  answer  to  that  question. 
I  have  enumerated  in  my  jirijcis  a  mmiber  of  institu- 
tions which  I  Ibink  should  be  founded,  and  I  think 
that  they  should  bo  fixed  as  near  London  as  possible, 
but  I  am  by  no  means  of  opinion  that  they  comprise 
all  that  is  wanted,  I  mean  those  institutions  to  be  a 
nucleus.  J  believe  that  it  will  be  necessary  to  have 
branches  of  those  institutions  in  different  parts  of  the 
country,  whether  branches  of  them  or  sep;iraLe  institu- 
tions is  a  matter  of  administrative  detail.  I  do  not  think 
that  ultimately,  when  we  find  the  great  advantages  of 
such  places,  we  shall  be  satisfied  with  one  chemical 
laljoratory  and  one  physical  laboratory.  It  is  probable, 
if  the  thing  is  successful — and  I  feel  confident  it  would 
be — tliat  in  all  parts  of  the  country  there  would  havo 
to  be  other  institutions  in  the  great  centres  of  industry. 
My  recommendation  is  that,  in  the  first  instance,  the  first 
of  those  institutions  should  be  founded  as  near  London 
as  possible,  not  in  London  necessarily  at  all,  because 
land  is  so  difficult  to  get  that  it  is  almost  prohibitory. 

10.368.  {Dr.  Sharpei/.)  I  presume  you  would  not 
contemplate  that  the  institution  of  a  public  ph}-.sicaL 
laboratory  of  this  kind,  afibrding  opportunities  to 
private  persons  for  enrrying  on  research,  would  super- 
sede the  expediency  of  giving  special  grants  to  indi- 
viduals who  ba\'e  tlie  convenience  for  carrying  on 
researches  in  their  own  establishments  ? — No,  I  do  not. 

10.369.  Have  you  considered  at  all  the  expediency 
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Lieut.-Col.      of  aiding   existing   institutions,  such  as  universities, 
.4.  Strange,     colleges,  and  other  establishments  principally  intended 
FM.S.         f^j.  instruction,  but  where  original  research  in  science 
T"  is  carried  on.     Do  you  consider  that  it  would  still  be 

24  Apnl  1672.  g^pgJjg^t,  where  it  was  shown  to  be  advantageous  for 
the  advancement  of  science,  to  grant  to  such  institu- 
tions aid  from  the  State  ? — I  think  so,  most  deci^ledly. 
I  should  think  that  it  was  right  to  grant  aid  to 
anybody  who  conld  contribute  to  the  extension  of 
scientific  knowledge. 

10.370.  And  also  to  new  establishments? — Yos, 
certainly.  When  an  application  came  from  a  body  of 
that  kind,  supposing  it  were  an  university,  the  appli- 
cation would  be  canvassed,  and  it  would  have  to  bo 
shown,  first,  that  the  object  was  a  good  one,  and, 
secondly,  that  it  could  not  be  carried  on  without  this 
aid. 

10.371.  You  are  aware,  are  you  not,  that  there  are 
existing  establishments  in  which  difficulty  arises  from 
want  of  space,  want  of  building,  want  of  apparatus 
(and  of  course  all  that  resolves  itself  into  want  of 
money),  but  where  there  is  sufficient  ability  and  energy 
to  carry  on  researches  if  those  ditliculties  were  over- 
come ? — Yes. 

10.372.  Do  you  not  think  that  it  would  he  a  very 
proper  duty  of  the  State  to  aid  such  institutions? — I 
think  so  most  decidedly.  Witli  regard  to  this  branch 
of  the  subject  there  are  many  individuals  who  are 
hving  iu  remote  parts  of  the  kingdom,  who  could  not 
oome  to  London,  who  are  carrying  on  experiments. 
Possibly  their  experiments  might  not  require  very 
extensive  apparatus,  but  a  certain  limited  grant  would 
enable  them  to  do  very  good  sen'ice,  as  is  now  done 
by  means  of  the  Govei'nraent  grant.  That  grant  is  a 
great  deal  too  Hmited  (I  shall  come  to  that  afterwards), 
but  the  principle  of  that  Govei-nment  grant  I  look 
upon  as  excellent,  with  a  view  to  what  you  indicate. 

10.373.  I  presume  also  that  a  lai-ge  central  labora- 
toiy  might  occasionally  furnish  apparatus  ? — Yes, 
certainly ;  the  aid  should  be  given  iu  any  manner  that 
it  could  be  given,  either  by  funds,  or  by  advice,  or 
apparatus,  or  in  any  way. 

10.374.  It  should  be  a  central  place  to  which 
application  might  be  made  ? — Yes  ;  at  present  there 
is  no  place  to  which  application  could  be  made. 

10.375.  (Professor  Stokes.)  The  physical  labora- 
tory of  research  which  you  contemplate  would,  I 
presume,  bo  under  the  direction  of  a  paid  head  ? — 
Yes. 

10.376.  Do  you  contemplate  that  the  work  for 
which  he  is  pai<!  is  the  superintendence  of  the  work 
of  others  in  tbat  kiboratory,  or  that  he  is  to  work 
himself  at  original  research  ? — 1  should  say  this,  that 
his  primary  duty  would  be,  first,  to  execute  any  re- 
searches rerpiired  for  State  purposes,  clearly  defined 
researches,  and  he  would  then  have  im[)0Hed  upon 
him  the  moral  duty  (for  I  think  it  can  hardly  be  made 
more  definite  than  that)  of  employing  tlie  apparatus 
and  any  establishment  at  his  command  in  carrying  on 
original  research  foi'  uHerior  pur|)oses  not  specially 
defined,  but  if  the  machin(Ty  is  made  coniph'te  there 
would  be  a  l)ody  wliifb  wnnM  wni^rircst  to  him  w- 
seurclies  indfpendently  of  thnsc.  rcfpiirci!  I'or  solving 
problems  of  the  day,  such  ns,  I'or  inslanci^,  somebody 
coming  forward  with  a  uew  |)roposal  for  a.ii  cxplosivr, 
it  would  he  a  matter  of  official  duty  to  t^o  int«t  lliat ; 
IjijI  il'  iIk'  niac.liinei'y  is  completer  thi'i'ii  would  exist  a. 
binly  whifli  wotdd  look  bc^yond  l.lio  rcipilr-ements  ol' 
th<^  d'Ay  JLtid  whirh  would  Coits*;!!  that  hcI(-uc(^  -would 
\>*:  hc(Mill<.,|  l,y  th(.  (-Mrryin-,'  (.n  ol'  a  [.JiriJcidar  linn  of 
rf.Hearcli  withoiil,  !i,ny  initrH>di!i,t(Mil)jr(-t,  hut  naavlylhiLt 
there  waw  a  hiatiiH  in  st-icuce  which  ro(|uir<'d  to  Iki 
lillcjd  up,  the  ileteniiinattou  oC  wouio  ronsiiiul,  wo  will 
say,  or  something  oftluU,  nort,  iind  ^u(■h  a  body  would  bo 
comp(itentto  assign  work  ol'  l.lm,!,  kind  l.o  iho,  <]irc('1or. 
With  respect  to  the  snprrinl.iuidiincc^  of  those  pri\'a.|»^ 
inrlividuals  who  wi^i'o  l.o  work  in  thi-  laboi-aioty,  of 
course,  his  duty  would  ho  to  a,  I  lord  them  all  tlio  aid 
which  his  (Wtablislinicnt  would  admit  ol',  :i,nd  any 
advice  that  he  conld  give  iIiotu. 

10.377.  Do  you  think     that    originnl     research     is 


carried  on  as  zealously  when  it  is  undertaken  at  the 
command  of  another  as  when  it  is  something  that  the 
person  himself  who  carries  it  on  is  greatly  interested 
about  ? — That  is  a  very  difficult  question  I  ara  aware, 
and  one  which  I  have  discussed  a  great  deal,  and  I 
have  heard  the  remark  made  that  you  cannot  pay  a 
man  to  discover.  I  quite  admit  that  you  cannot 
pay  a  man  to  discover,  but  you  may  put  him  in  a 
position  favourable  for  discovery. 

10.378.  {Dr.  Sharpey.)  You  may  pay  him  to  de- 
termine ? — Yes,  to  determine,  or  to  measure,  or  to 
perform  definite  operations  of  that  kind  ;  but  to  pay 
a  man  to  discover  is  the  next  thing  to  talking  non- 
sense, I  think.  But  we  have  an  example  ready  to 
our  hand,  and  an  answer  to  that  very  question,  and  I 
am  quite  surprised  that  those  who  have  occasionally 
put  it  to  me  as  quite  an  ii-resistible  argument  against 
my  views  have  not  seen  it.  The  Royal  lustitutioa 
has  a  well-equipped  laboratory  over  which  presides 
a  man  selected  for  his  eminence  in  science.  We 
know  quite  well  that  discoveries  have  been  made 
there  by  Davy,  Fai'aday,  and  others,  and  by  its 
present  head.  Professor  Tyndall ;  more  than  that  the 
State  cannot  be  expected  to  do— but  that  a  private  body 
does  already. 

10.379.  {Professor  Huxley,)  But  is  the  Board  of 
Managei-s  at  the  Royal  Institution  to  instruct  the  pro- 
fessor as  to  the  direction  that  his  researches  shonld 
take  ? — No,  I  conclude  not. 

10.380.  The  Board  of  Managers  surely  has  never 
given  the  smallest  indication  either  to  Young,  or  to 
Faraday,  or  to  Tyndall,  what  he  should  do? — No;  I 
think  that  remark  is  a  very  just  one,  and  I  think  that 
anything  of  that  sort  should  be  done  with  very  great 
caution,  that  it  should  not  amount  to  a  direction ;  it 
should  only  amount  to  a  suggestion,  and  it  is  rather 
anticipating  what  would  naturally  follow;  but  accord- 
ing to  my  idea  of  the  scheme,  the  directors  of  those 
institutions  should  be  members  of  a  body  which  I 
think  should  give  them  suggestions.  It  should  not  be 
a  body  independent  of  them,  but  according  to  my 
scheme  they  would  be  essentially  components  of  the  di- 
recting body,  wdiich  I  think  would  make  that  difficulty 
less. 

10.381.  {Chairmmt.)  There  is  a  Government  esta- 
blishment for  the  direction  of  national  standards,  can 
yuu  give  the  Commission  any  information  with  respect 
lo  that  establishment? — It  is  situated  next  door  to 
this  building,  and  if  I  might  be  allowed  to  make  a 
suggestion,  there  is  no  inytitulion  better  worth  a  visit 
by  the  Commission  than  that.  It  is  one  that  I  think 
they  would  be  glad  to  know  the  exact  condition  of. 
It  is  of  recent  creation,  or,  perhaps,  I  should  sav  growtli. 
I  fancy  that  an  office  of  that  kind  has  existed  fi-oiii 
time  immemorial  almost,  but  it  has  received  very 
great  development  within  quite  a  recent  perloil 
Since  1  returned  from  India,  in  fact,  when  I  once  pnid 
it  a  \isi(.  iu  order  to  obtain  some  information,  I  think 
ahout  six  or  seven  years  ago,  it  was  very  meanly  equippod 
indi'L'd  ;  they  were  almost  without  comparing  appai'ii- 
1  lis,  and  tliey  hail  no  apparatus  of  any  importance  at  all, 
but  undi'r  Iho  fostrring  infiuence  of  the  Commission, 
tlu;  bead  of  which  is  the  Aslrononier  Royal,  and  under 
Air.  Chisholm's  very  a.lnilrahle  administratiou,  Uie 
Warden  of  tbo  Standards,  il  has  become  an  institu- 
tion (if  vor}'  great  extent  and  importance.  It  now 
possesses  a  very  large  ana>unt  of  valuable  apparatus 
lor  its  purposes,  and  the  only  objection  that  I  see  to 
il  is  a,  local  one.  I  do  not  helievi'  that  the  Counnission 
itsrlf.  or  Mr.  Cliisholm,  th.'  A\";irden  of  the  Standards, 
would  quite  agive  wilh  me  iu  .saying  it  was  an  objec- 
tion, na-nady,  that  (he  building  in  which  it  is  situated 
is  not  st>ocially  designed  for  scienlilic  purposes.  It 
has  bi'cn  vo.ry  ably  altered  and  made  as  suitable  tis 
l.ho  <-ir<-u instances  would  admit,  but  still  1  do  not 
thiak  thai  a  phicc  of  (Imt  kind  can  be  obtained  by  con- 
vorthig  a  dwi'Uinghouso  into  a  laboratory,  and  in  that 
res]iect  1  think  it  admits  of  improvement,  but  other- 
wise it  is  oxcei'.dingly  com]dctu  foi-  its  present  limited 
pur|.osoK,  for  they  are  hnuted,  and  it  Is  exceedingly  well 
conducted.    1  would  instance,  with  regard  to  the  build- 
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iug,  a  house  erected  under  the  directions  of  Sir  Henry 
James,  the  head  of  the  Ordnance  Survey  at  Southamp- 
ton, of  which  the  immediate  object  was  to  effect  inter- 
comparisons  of  all  the  linear  standards  of  Europe,  in 
order  to  enable  the  great  arc  of  longitude,  which  has 
its  origin  I  think  somewhere  in  the  Ural  mountains 
and  its  termination  at  Valentia,  passing  through  a 
number  of  different  countries,  all  using  different  units 
of  length,  to  be  reduced  and  combined  into  one  har- 
monious whole,  and  for  this  purpose  all  the  linear 
standards  of  these  different  nations  were  sent  to 
Southampton  to  be  compared  with  the  British  stan- 
dards and  with  each  other,  and  to  admit  of  tliat  being 
done  a  peculiar  building  was  erected,  which  is  double, 
it  is  one  room  within  another,  with  thick  walls  and  a 
certain  space  between  the  two  walls.  The  roof  is 
double  and  the  walls  are  double  throughout,  the  object 
being  to  diminish  the  rapidity  of  the  changes  of  tem- 
perature, and  there,  so  far  as  I  understand,  and  I  have 
visited  it  frequently,  the  control  of  the  temperature  is  as 
great  probably  as  it  is  possible  to  obtain.  There  has 
been  a  full  report  upon  those  expei'iments  and  a 
description  of  the  building  by  the  Ordnance  Survey, 
and  its  title  is  "  Compai'ison  of  Standards  ;"  it  is  a 
volume  of  the  Ordnance  Survey  series,  and  it  is  ex- 
ceedingly well  drawn  up  by  Captain  Clarke  of  the 
Ordnance  Survey.  The  experiments  made  there  are 
identical  with  many  of  the  experiments  made  next 
door.  And  I  have  no  doubt  in  my  own  mind  that 
the  building  at  Southampton  is  better  adapted  for  the 
purpose  than  the  one  in  London  possibly  can  be  ;  still 
cveiy  precaution  is  taken  here,  no  doubt,  and  I  believe 
that  the  authorities  are  satisfied  with  it,  althongh  I 
cannot  say  that  I  am  quite  satisfied  with  it. 

10,382.  Does  this  establishment  next  door  to  us 
find  constant  work  to  do? — This  establishment  has  I 
believe  a  great  deal  of  work. 

ZO,3S3.  I  suppose  it  is  only  a  small  establishment  ? 
— It  is  a  very  considerable  establishment.  I  am  not 
sure  about  the  number  of  persons  employed  in  it, 
perhaps  it  is  not  a  very  large  number  of  persons,  but 
the  extent  of  room  and  the  quantity  of  apparatus  are 
very  considerable. 

10.384.  And  you  believe  that  there  is  considerable 
work  for  it  to  do  ? — 1  think  so. 

10.385.  What  is  the  nature  of  its  work  ? — The 
nature  of  its  work  is  to  maintain  in  their  integrity  the 
three  units  of  length,  weight,  and  capacity.  And  it 
appears  that  there  is  no  such  thing  as  finality  in  such 
work.  There  is  no  such  thing  as  making  a  standard 
of  measure  or  of  length,  and  locking  it  up,  and  saying, 
There,  that  work  is  done,  now  we  need  never  look  at 
it  again.  It  needs  constant  revision  and  constant 
examination  of  a  very  delicate  nature  indeed  ;  and 
there  is  a  great  deal  of  work  of  that  kind,  and,  more- 
over, the  work  consists  in  creating  the  means  of  doing 
such  work.  The  demands  of  science  have  become  so 
much  more  refined  of  late  years  that  what  would  have 
been  put  up  with  20  or  30  years  ago  is  no  longer 
deemed  sufficientj  and,  therefore,  they  are  constantly 
improving  their  system,  and  becoming  more  or  less, 
as  I  think  all  of  those  establishments  must  do,  experi- 
mental, but  all  the  work  that  they  do  is  of  a  purely 
official  chai'acter,  I  believe,  at  present.  I  would  here 
suggest  that  more  exact  information  might  be  obtained 
from  Mr.  Chisholm  himself,  and  no  person  in  England 
is  more  competent  to  give  it,  regarding  that  establish- 
ment. I  think  that  their  work  is  veiy  much  confined 
to  the  maintenance  of  these  standards,  for  commercial 
purposes,  and  so  on,  but  I  do  not  think  that  that  is  all 
tliat  they  should  do. 

10.386.  {I)r.  Sharpey^)  Do  they  make  copies  ? — 
No,  they  do  not  make  copies,  they  verify  copies,  but 
only  for  certain  bodies.  It  is  a  very  important  point. 
I  believe  by  the  present  powers  (they  possess  Par- 
liamentary powers)  they  can  only  verify  standards  for 
certain  public  bodies.  I  am  not  sure  what  that  term 
includes  exactly,  but  that  is  the  general  scope  of  their 
powers  in  that  respect,  and  that  in  my  opinion  is  not 
sufficient.  In  the  same  way  that  I  have  recommended 
that  piivate  individuals  should  have  access  to,  and  the 


aid  of,  laboratories,  so  I  would  wish  to  see  private 
persons  engaged  in  scientific  researches  able  to  go  to 
to  an  institution  like  this,  to  obtain  the  verifica- 
tion of  standards,  which  I  believe  now  it;  not  possible 
to  be  done,  for  a  kind  of  technical  reason,  as  I  have 
understood,  namely,  that  they  have  not  the  power  of 
demanding  fees,  and  that,  therefore,  they  would  not 
have  funds,  without  such  fees,  for  paying  the  estabhsh- 
ment  that  would  be  necessary  to  carry  on  those  verifi- 
cations. I  believe  that  is  how  the  matter  stands,  but 
I  believe  the  question  has  not  been  lost  sight  of  at  all 
by  the  Commission  ;  and  I  was  given  to  understand 
some  time  ago  that  it  is  to  be  made  the  subject  of  some 
representation  ;  it  is  very  much  required.  I  can  speak 
to  that  in  my  capacity  as  regulating  the  instruments 
supply  of  India,  in  which  a  question  of  this  sort  occa- 
sionally comes  before  me.  When  I  took  charge  of  my 
present  oflice  I  found  very  great  errors  existing 
amongst  opticians,  in  respect  of  the  linear  unit, 
chiefiy  owing  I  believe  to  there  being  no  place  to 
which  they  could  go  and  get  verifications.  I  found  in 
the  scales  of  barometers  made  for  me  by  one  of  the 
best  firms  in  London  that  there  was  an  error  of  unit 
(all  the  instruments  being  alike,  thus  proving  it  to  be 
an  error  of  unit),  amounting  to  nearly  the  100th  part 
of  an  inch  in  each  foot,  which  was  simply  barbarous. 
There  is  no  other  expression  for  it.  Therefore,  I  think 
that  if  tliis  institution  had  powers  and  appliances  for 
assisting  science  in  that  way  it  would  do  a  great  deal 
of  good. 

10.387.  {Chair mail.)  Are  we  to  understand  that  no 
private  person  has  any  means  of  ascertaining,  if  ho 
is  desirous  to  do  so,  whether  his  measures  of  any  kind 
are  correct  or  not  ? — I  believe  not,  except  as  a  matter 
of  private  favour.  I  think  not  at  all,  as  a  matter  of 
right. 

10.388.  {Dr.  Sharpcy.)  Of  course,  for  commercial 
purposes,  there  are  secondary  standards  deposited 
throughout  the  country  at  various  headquarters  where 
comparisons  are  made  by  the  proper  officers  ? — Xea, 
there  are.  But  I  understand  that  the  local  officers  are 
subject  to  local  authorities,  such  as  town  councils, 
magistrates,  &c.,  necessarily  unscientific,  and  that  they 
cannot  be  legally  controlled  by  the  London  office,  which 
is  scientific.  This  is  one  of  the  thousand  instances  of 
disregard  of  system  in  our  present  scientific  arrange- 
ments. There  was  a  large  number  made  when  the 
new  Exchequer  yard  was  constructed,  owing  to  the 
old  one  having  beeu  burnt  in  the  Houses  of  Parlia- 
ment. When  that  was  constructed  a  very  large 
number  of  secondary  standards  were  made  and  they 
were  distributed  to  the  Universities  and  to  foreign 
governments  and  societies,  and  so  on,  but  they  are  of 
no  use  without'appliances  for  verification. 

10.389.  {Chairman.)  Are  you  of  opinion  that  this 
establishment  requires  additional  apparatus  of  any 
kind  ? — I  will  mention  how  that  matter  stands.  Be- 
fore the  Kew  Committee  of  the  British  Association 
ceased  to  exist,  that  is  to  say,  before  the  Kew  Obser- 
vatory was  given  up  by  the  British  Association,  I 
was  a  member  of  that  Committee,  and  there  came 
before  us  on  one  occasion  a  letter  from  the  Standards 
Commission  next  door,  requesting  us  to  supply  an 
accurate  thermometer  for  their  very  refined  purposes. 
It  became  a  question  of  great  importance  for  us  to 
discuss,  and  accordingly  we  discussed  it  very  care- 
fully, and  on  being  called  upon  personally  by  the 
chairman,  Mr.  Gassiot,  to  give  my  opinion  upon  the 
subject,  I  stated  this :  that  assuming — which  I  did  not 
admit — but  assuming  for  the  sake  of  argument  that  the 
two  points  of  the  thermometer  known  as  the  fixed 
points,  that  is,  the  freezing  point  and  the  boiling  point, 
assuming  those  to  be  fixed  according  to  the  present 
processes  with  sufficient  accuracy,  or  to  be  made  with 
all  necessary  care  and  precaution  known  hitherto, 
there  would  still  remain  this  question,  what  would  be 
the  effect  on  the  points  intermediate  to  those  produced 
by  a  difference  in  tho  expansion  between  the  glass  of 
which  an  individual  thermometer  was  made  and  the 
mercury  in  it.  Now  the  glass  must  be  taken  in  all 
tliermometera   as    different    in   each    case,    and    thia 
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difference  of  expansion  is  not  provided  for  at  nil  by 
the  processes  which  determine  the  fixed  points,  and  is, 
in  f;ict,  k'ft  undetermined.  I  therefore  said,  that  as,  by 
Act  of  Favllanient,  the  temperature  of  the  linear 
standard  of  Great  Britain  was  fixed,  very  unfor- 
tuiiiitely,  I  think,  at  62°,  that  was  a  point  which  no 
esistini;  thermometer  in  Great  Britain  could  pretend 
to  determine  accurately ;  and  I,  therefoi-e,  recommended 
that  the  reply  to  the  Standards  Commisf^ion  should  be 
to  that  effect;  that  whilst  \vc  should  guarantee  the 
fixed  points  according  to  the  processes  employed,  and 
guarantee  the  care  iu  the  execution  of  the  thermo- 
meters and  the  calibration  of  them,  still  wo  could 
not  guarantee  the  accuracy  of  the  intermediate  points. 
That  letter  was  written  and  is  now  nccessiblc  to  this 
Connnission,  if  they  wish  to  satisfy  th(^mselves,  liy 
referriti!^  to  the  establishment  next  door,  where  it  is 
no  doabt  recorded.  It  was  a  distinct  definite  declara- 
tion on  the  part  of  a  scientific  body,  that  there  exi^^ted 
in  England  no  standard  thermometer. 

10.390.  Is  the  same  tJie  case  with  res[)ect  to  the 
barometer? — The  barometer  is  not  so  important,  but, 
of  course,  it  is  impoi'tant  because  the  sti^ndard  is  ex- 
pressed in  terms  of  pressure  as  well  as  of  temperature  ; 
but  still  it  would  require  a  lar<rer  error  in  the  baro- 
meter to  produce  a  sensible  cfiect  than  in  the  thermo- 
meter. Iu  consequence  of  that  declaration  from  the 
Kew  Committee  on  the  subject,  I  am  told  that  the 
Coiuniission  took  into  consideratiou  whether  they 
would  not  obtain  an  apparatus,  I  believe  first  con- 
trived by  Mr.  Eeguault,  of  Taris,  and  known  as  the 
air  thermometer,  by  means  of  which  those  interme- 
diate points  could  be  rigorously  determined.  Recently 
I  paid  a  visit  to  the  SUvudards  Commission  office  aud 
enquired  if  this  had  been  done,  and  1  was  told  that  the 
cost  of  such  an  apparatus  being  about  200/.  it  was 
considered  too  much  to  pay  for  such  a  purpose,  and  it 
was  not  done.  Therefore,  there  exists  still  nostandiird 
thermometer  in  Enghind,  and  there  exists  no  standard 
of  length  accurate  in  the  terms  of  the  Act  of  TiU'lia- 
ment ;  up  to  a  very  recent  period,  within  the  last 
three  or  four  months,!  was  tuld  by  ]Mr.  Chisholra  that 
it  had  not  been  done. 

10.391.  Under  what  dcjiarlment  of  the  Govern- 
ment is  the  National  Standards  Establishment? — 
It  is  under  the  Board  of  Trade.  I  might  here 
remark,  as  part  of  my  answer  to  that  question, 
that  (here  could  not  be  u  more  absurd  location  lor 
the  department,  for  trade  is  not  the  department 
to  regulate  niceties  like  these,  it.  is  neces-^arily  quite 
incompetent  to  do  sn,  it  might  as  well  be  under 
the  Home  Department,  or  umler  the  Admiralty, 
or  the  War  Olfice,  or  any  otlicr  department,  as 
the  Board  of  Trade.  I  should  mention  that  niy 
office  of  inspector  of  scientific  instrumculs  did  not 
exist  before  my  a])])ointinent.  I  whs  the  first  occiipaiit 
of  that  olfice,  and,  iheielbre,  I  liad  to  eirate  itenlirely, 
an<l  amongst  other  tilings  I  required  standard  baro- 
meters and  thermomeleis  lo  reL'idate  the  accuracy  nC 
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Thomson.  I  applied  to  them  as  being  the  highest 
authorities  as  I  thought  in  England,  and  they  fill 
agreed  with  me  that  this  cncpiiry  was  one  that  ought 
to  be  made.  I  sh.all  only  briefly  say  that  the  Council 
of  the  Royal  Society  did  not  see  fit  to  undertake  the 
enquiry.  I  made  three  distinct  applications  on  the 
subject,  and  they  were  all  three  declined,  ^  the  first 
witii  reasons  given  which  led  to  my  addressing  those 
gentlemen  ;  the  second,  I  think,  with  very  few  reasons 
if  any,  and  the  tliird  I  think  with  none,  hut  simply  a 
refusal  conveyed  in  courteous  terms  to  grant  the  com- 
nnttee  which  I  had  asked  for,  and  so  the  matter  ended. 
The  Royal  Society  is  not  on  its  trial  here,  and  I  do 
not  wish  to  make  any  refieetions  upon  it,  but  my 
personal  opinion  is  that  it  was  an  enquiry  that  the 
Royal  Society  might  and  should  have  undertaken. 
It  is  one  that  had  on  a  former  occasion  been  under- 
taken  by  the  lioyal  Society,  and  was  strictly  vrithin 
their  fuuctions.  I  shall  say  no  more  upon  that  point, 
but  I  wish  to  say  this,  that  it  has  been  sometimes 
suggested  to  me  that  the  Royal  Society  is  a  body 
already  in  existence  which  might  very  well  be  con- 
stituted a  standing  adviser  to  the  Government  on  all 
scientific  f|uestions.  I  think  that  this  circumstance 
which  I  have  spoken  of  shows  that  it  is  not  a  body 
qualified  for  such  a  purpose.  Being  a  private  and  in 
no  sense  an  official  body  it  would  or  would  not  under- 
take enquiries  as  it  saw  fit.  That  will  not  do  for 
business  an-angements,  and  I  am  talking  of  science  as 
a  matter  of  business.  Moreover,  the  amount  of  work 
that  would  be  entailed  upon  any  body  affecting  to  be 
the  advisers  of  the  Government  on  science  would  be 
so  enormous  that  no  private  individuals  could  be 
GX]ieefed  to  perform  it.  But  this  little  occuiTence 
indicates,  I  think,  that  the  Royal  Society  is  not  a  body 
that  should  be  counted  upon  for  such  purposes. 

10.392.  {Professor  Stokes.)  Could  you  mention  the 
reasons  which  were  put  forward  by  the  Royal  Society? 
— I  have  them  here.  I  have  mislaid  the  two  later 
resolutions,  but  I  have  here  the  letter  of  the  secretary 
and  the  minute  of  Council. 

10.393.  AVas  the  report  of  the  Committee  commu- 
nicated to  you  ? — Yes  ;  it  is  headed  "  Report  of  the 
Committee";  it  is  enclosed  in  a  letter  date<I  the  17th 
December  1869  from  the  Secretary  of  the  Royal 
Society,  aud  it  is  in  these  terms  :— "  The  Committee 
*<  appointed  28lh  October  1869  to  advise  tlie  CouEcil 
"  as  to  the  course  it  may  be  expedient  to  take  in  regard 
"  to  Colonel  Strange's  leltcr  to  the  President,  beg 
"  leave  to  lay  before  the  Council  the  following  report : 
"  — The  object  of  Colonel  Strange  appears  to  be  to 
"  obtain  an  authorit.itive  declaration  that  a  particular 
*'  barometer  and  a  particuhir  thermometer  shall  he  the 
*'  standards  of  the  respective  instruments.  "With  re- 
"  ferenco  to  the  propriety  of  taking  such  a  step,  it  is 
"  important  to  observe  that  the  case  difiers  altogether 
"  from  that  of  standards  of  length  and  weight.  These 
"  ;nv  e.'.seiitially  arbitrary  (lor  any  absolute  determl- 
*'  nation  wilb  reference  to  a  natural  constant  is  liable  to 
"  giH'afei'  error  than  llie  comparison  of  two  measures 
''   of  leiiglh  or  weight),  wherea-^  the  height  of  a  hnro- 
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"  ing  the  cause  of  tlie  small  discrepancies  -wliicli  Colonel 
"  Stranf:;e  has  pointed  out ;  or,  if  otherwise,  might 
"  furnish  Colonel  Strange  with  additional  data  on 
"  which  to  base  whatever  decision  he  may  arrive  at. 
"  The  Committee  do  not  recommend  the  Council  to 
"  appoint  a  committee  of  the  Royal  Society  for  the 
"  purpose  of  considering  the  subject  of  national  baro- 
"  metrical  and  therraometrical  standards,"  That  report 
did  not  satisfy  me  at  all.  It  seemed  to  indicate  that 
there  existed  no  such  thing,  and  that  there  never  need 
exist  such  a  thing  as  an  authoritative  national  stan- 
dai'd,  and  it  left  me,  a  State  ofiicial,  to  create  my  own 
authority.  Now  that  is  a  responsibility  which  should 
not  devolve  upon  me.  I  think,  as  a  State  olficial  re- 
quiring a  certain  fundamental  element,  that  I  should 
have  been  able  to  turn  to  some  authority  established 
by  the  State  to  give  me  that  element ;  and  one  of  my 
indirect  objects  in  maldng  this  representation  to  the 
Royal  Society  was  to  fix  clearly  the  fact  that  there 
existed  no  such  authority  in  England.  That  was  one 
of  my  indirect  objects,  and  it  had  a  bearing  upon  this 
question  which  we  are  now  considering.  I  did  not 
wish  to  impose  upon  the  lioyal  Society  the  responsi- 
bility of  making  a  standard,  but  I  thought  that  the 
inquiry,  if  they  had  undertaken  it,  would  have  led  to 
a  clear  exhibition  of  our  deficiency  in  this  respect, 
which  is  only  one  of  a  thousand,  and  I  did  not  think  it 
was  at  all  a  satisfactory  state  of  things  that  I  should 
be  left  to  take  one  of  two  differing  instriiments  which, 
by  reason  of  that  diflerence,  were  neither  of  them  en- 
titled to  be  considered  as  authorities.  The  fact  that 
the  two  things  diftered  was  against  botli. 

10.394.  (Dr.  Sharpey.)  Might  you  not  have  applied 
to  the  heads  of  your  own  department,  and  have  stated 
that  you,  as  a  public  functionary,  had  found  a  diffi- 
culty in  makiug  the  required  comparisons,  and  it  was 
desirable  that  some  action  should  be  taken  in  the 
matter.  In  that  case  the  Government  might  probably 
have  moved  the  Royal  Society  to  make  the  inquiry  ; 
and  if  they  had  refused,  then  it  might  have  been  said 
that  they  were  not  a  body  to  be  consalted  ? — It  is  pos- 
sible ;  but  in  doing  so  I  should  have  had  to  tell  the 
India  Council  that  there  really  was  no  institution  on 
whom  could  devolve  such  a  duty.  The  first  thing  to 
ascertain  was  what  was  v/anted.  I  only  asked  the 
Royal  Society  in  my  final  application  to  inform  me 
what -was  wanted,  who  should  do  it,  and  what  it  would 
cost.  If  the  Royal  Society  had  been  so  condescending 
as  to  give  me  that  information.  I  would  have  gone  with 
it  to  the  Government  if  they  would  not ;  but  I  was 
stopped,  and  I  have  no  standai'd,  nor  has  anybody 
else. 

10.395.  {Professor  Smith.)  You  mean  that  there  is 
no  such  standard  in  existence,  not  only  in  this  country, 
but  also  on  the  continent  ? — That  may  be  so.  I  can- 
not say  of  my  own  knowledge  how  the  matter  stands 
abroacl ;  but  if  not,  I  can  only  say  that  there  ou£iht  to 
be. 

10.396.  {Dr.  ,S'/i«/yj(?.y.)  Did  I  rightly  understand  you 
to  say  that  the  Royal  Society  had  on  a  former  occasion 
undertaken  to  make  a  standard  barometer  ? — No ;  I 
did  not  intend  to  say  that.  I  will  refer  to  one  of  my 
letters  to  the  Royal  Society,  which  will  state  exactly 
what  they  did.  In  this  letter  to  the  vSecretary  of  the 
Royal  Society,  dated  the  2nd  of  May  1870,  I  say, 
*'  The  very  subject  to  which  I  am  now  asking  tlic 
"  attention  of  the  Council  underwent  discussion  and 
"  practical  investigation  by  the  Royal  Society  nearly 
*'  one  hundred  years  ago  "  (I  referred  to  the  volume 
expressly  before  writing  this),  "  when  a  committee, 
*'  comprising  the  distinguished  names  of  Cavendish, 
"  Heberden,  Aubert,  Dc  Luc,  Maskelyne,  Horslcy, 
"  and  Planta,  reported  to  the  Royal  Society  in  June 
"  1777  "(these  are  the  ipsissima  verba),  "on  'the 
"  '  best  mode  of  adjusting  the  fixed  points  of  thermo- 
"  '  meters,'  I  have  carefully  reperused  this  admirable 
"  document,  which  records  a  series  of  delicate  and 
"  laborioiis  experiments  ;  and  I  am  hound  to  say  that 
"  we  have  scarcely  made  any  advance,  in  the  lapse  of 
"  a  century,  in  the  methods  recommended  by  these 
"  great  men." 
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10.397.  They  did  not  attempt  to  fix  an  authoritative 
standard  ? — No  ;  I  do  not  suppose  they  did. 

10.398.  I'he  barometer  that  was  made  under  the 
direction  of  Mr.  Bailey  was  for  the  society's  own  pur-  ^  a~7"ir' 
pose.  At  that  time  the  Royal  Society  kept  a  record  of  "  _3____ 
meteorological  observations,  and  it  was  solely  for  that 

object,  was  it  not  ? — Yes. 

10.399.  Since  then,  you  are  probably  aware,  that 
record  has  been  given  up  ? — Yes,  it  has  ;  and  the  baro- 
meter no  longer  exists,  or  rather  not  as  a  barometer. 

10.400.  Supposing  the  result  of  your  suggested  in- 
quiry had  been  to  produce  a  barometer  which  differed 
both  from  the  Kow  and  the  Greenwich  barometer, 
how  could  you  say  which  was  to  be  depended  upon  or 
which  should  be  the  standard;  who  would  settle  that 
point? — That  is  rather  a  difficult  question  to  answer, 
I  admit  ;  but  it  is  the  very  answer  that  I  wanted  to 
extract  fi'om  the  Roj'^al  Society.  That  would  Iiavo 
been  a  very  useful  argument  for  mo  to  use  in  tlio  very 
inquiries  that  we  are  now  instituting. 

10.401.  {Professor  Stokes.)  Is  not  that  pretty  nearly 
the  answer  which  you  got  ?  The  beginning  part  of 
the  report  says,  "  The  object  of  Colonel  Strange  appears 
"  to  be  to  obtain  an  authoritative  declaration  that  a 
"  particular  barometer  and  a  particular  thermometer 
"  shall  be  the  standards  of  the  respective  instruments  ;" 
and  the  Royal  Society  were  not  willing  to  take  the 
responsibility  of  making  such  a  declaration  ? — I  think 
that  may  be  inferred,  I  do  infer  it,  of  course  ;  but  T 
shoulil  have  liked  it  to  have  been  expressed  positively, 
and  not  by  inference.  I  wish  to  say  this,  that  I  bi-ing 
this  before  the  Royal  Commission  not  in  order  to  ven- 
tilate a  personal  grievance — I  hope  that  I  have  no 
such  petty  object  as  that — but  to  point  out  by  a  forcible 
example  that  we  have  no  institution  capable  of  doing 
this  sort  of  thing.  The  requirements  are  more  than 
that  of  merely  making  a  standard  in  those  cases.  A 
standard  barometer  or  a  standard  thermometer  is  not 
a  standard  necessarily  from  year  to  year.  It  requires 
to  be  watched  and  to  be  experimented  with,  and  fresh 
copies  have  to  be  made  to  see  that  no  deterioration  has 
taken  place;  in  fact,  it  is  a  very  delicate  experimenting 
business,  which  should  be  continually  going  on  ;  anrl 
it  is  not  sufficient  to  make  to-day  a  barometer  and  hang 
it  up  on  a  wall,  and  a  thermometer  and  lock  it  up  in  a 
clrawer,  and  say.  These  are  the  standards;  for  no 
human  being  can  say  that  10  years  afterwards  they 
will  give  the  same  indications,  and  therefore  it  is  more 
than  a  constructive  task  ;  it  is  a  task  requiring  con- 
tinual experiments,  just  as  I  have  already  said  the 
proper  conservation  of  our  standards  next  door  is  a 
matter  of  experiment,  and  we  have  no  institiition 
capable  of  doing  it. 

10.402.  You  are  probably  aware  that  a  second  baro- 
meter has  been  constructed  at  the  Kew  Observatory  ? 
—Yes,  I  am. 

10.403.  And  that  the  two  perfectly  agree? — lam 
aware  of  that,  but  that  does  not  prove  either  to  be 
right ;  it  only  proves  that  the  methods  employed  on 
both  occasions  were  identical  ;  it  does  not  at  all  px'ove 
that  the  method  was  correct  in  either  case.  And  with 
regard  to  the  Royal  Society,  it  is  a  very  remarkable 
fact  that  Mr,  Bailey,  in  his  paper  descriptive  of  his 
instrument,  omits  altogether  one  essential.  He  does 
not  say  how  the  tube  is  filled.  I  studied  the  paper 
carefully  at  the  time,  and  it  is  a  fact  that  he  does  not 
say  by  what  process  the  tube  was  filled.  There  is  a, 
foot  note  from  which  may  be  extracted,  by  a  very 
excruciating  process,  a  sort  of  distant  hint  or  inference 
that  it  was  boiled,  but  the  process  is  not  described. 
It  is  not  categorically  stated  how  that  tube  was  filled. 
Now  that  barometer  got  deranged,  and  it  is  no  longer 
in  existence  as  a  barometer.  But  the  Greenwich 
barometer  derives  its  authority  from  that  Imrometer  ; 
and  Mr.  Airy,  in  his  correspondence  with  me  on  that 
occasion,  gave  me  the  wdiolc  particulars,  which  I 
think  I  have  stated  in  my  letter.  And,  therefore,  any 
doubt  that  may  attach  to  the  original  barometer  of  the 
Royal  Society,  constructed  under  Mr.  Bailey,  attaches 
still  to  that  of  the  Royal  Observatory  at  Greenwich  ; 
and  to  my  mind,  unless  I  know  exactly  how  that  was 
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done,  I  do  not  rocoguize  the  iiistrnnient  as  n  bitrometer 
for  lijgh  scientilic  purposes,  auy  more  than  I  .should 
rccoonize  the  bottle  on  the  table. 

10.404.  {Professor  Huxley.)  Supposing-  Uiat  the 
institution  to  which  you  refer  were  establialu-d,  and 
supposing  that  they  had  set  up  iiuother  baroniett_'r,  on 
wlial  would  the  authority  of  that  barometer  rest?  You 
would  not  have  a  standard  by  Act  of  Parliament, 
■\vouId  you  ? — I  do  not  t?ee  why  you  should  nol,  by  Act 
ol'  Parhament,  delegate  to  a  particular  Natioiml  iiisti- 
lulion  the  duly  of  preserving  the  standard  liamnielcr 
and  thcrumniyter,  and  aifording  comparirfous  uf  tlicni. 

10.405.  liut  an  Act  of  Parlianiunt  could  j^ive  no 
possible  sciL'ntiHc  value  to  that  barometer;  it  would 
still  lie  open  to  any  jierson  wishing  for  an  irccuratc 
baronu'tcr  to  lake  cither  the  lioyal  Society  baroinclcr 
or  i1k'  (Troi'nwicli  Observatory  barometer?- — I  Ihiiik 
you  would  slid  have  tlie  Act  of  Parliament  to  delbic, 
as  it  now  dctines,  what  constitutes  the  standiU!.!  ol 
length. 

10.40f>.  Would  not  that  be  a  very  serious  piece  of 
legishitiou  to  bring  before  the  House  of  Oommonw  ? — 
It  would  he  perfectly  usclc-^s,  I  admit.  W<'  want  some- 
body before  whom  to  bring  it.  Every  one  ol'  IJicse 
questions  point  in  one  direction. 

10.407.  {Professor  Stohes.)  An  Act  of  r.-Lrliament 
v,"0uld  have  the  ett'ect  of  relieving  from  respim.-^ibility 
any  person  who  look  that  as  ;i  standard  ? — You  may 
apply  the  same  icasouiiig  to  .any  standard  or  to  any- 
thing. 

10.408.  The  standard  of  lengtli,  for  instance,  is 
arbitrai'v,  Imf,  .^  barometer  is  not  arbitrary  ? — The 
standard  of  length  is  arbitrary,  subject  to  certain 
eondltiuns,  fiubject,  for  instance,  to  the  condition 
that  the  two  terminal  points  sliall  be  in  a  hori- 
zon lal  plane.  The  same  argument  applies  to  that, 
because  there  are  certain  conditions  that  h.ave  to  be 
obsei'vi.'d  in  making  that  a  slimdard,  without  which  it 
cannot  be  considered  au  authority,  and  those  conditions 
have  to  be  defined,  and  tliey  arc  defined. 

10.409.  Put  the  length  is  essentially  arbitrary  ?— 
Ye^;.  the  meiv  lengfh  is  (|iii((;  arbitrary:  but  still"  lliat, 
f'uglh  raunot  Ijl'  tran.-feiTed  to  anolher  widiout  the 
iiiti-rvi;iiliuii  ole'crtaiu  cnndiiions. 

10.410.  Pill  1  presume  that  the  moile  of  eom]).arison 
was  not  laid  down  Ijy  Act  of  Parliament  't — 1  am 
rather  inclined  to  think  it  is.  At  any  rate  llie  tem- 
perature and  |)ressure  are  laid  ilowii,  and  tiiat  is  rpiite 
suifieieiiL  to  sto]J  us. 

!0,4ii.  (CJimnndii.)  Willi  respect  to  melallurgy, 
wh.-U.  is  jour  opinion  as  lo  the  need  existing  fur  the 
e^tablisliiiieui.  oi'  a  melallurgieal  laboralmy  by  ibc 
<-;ovrTr.in.'n(  :■'— It  niiglil    be    s;iid.  and   I  am    no(    at    all 

.^r,  sav,  llie    I.Tiysieal   'la 


I   /lo  iiol   s;iv  tliat  i(   ^Ilonld,■'b'nl    1  Kiin 
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al.     Ilial 
M'a,iory. 


mail* 


J  1 


lylliing  else, 

ri^liend    Ihat 

aborat(ay  ^vould  ln^ 

ly  possible    Ibi'   .m,' 


a.n-1  ot  Ihe  snii-di vision  ol'  labo 
(111'  Jangi;  ol'  wr>i-k  of  llie  |)liysi(. 
so  enormous  that  it  AVouId  be  li 
man  lo  sii|»e)'iiileiid  both. 

]0,4lL'.  'I'hrn;  is  no  .-senlial  distinct  ion,  is  Hh-iv, 
helAVeii  the  lwo:'^[  Ihink  not  ;  it  is  ii  iu<'ie  niaKer 
of  divinon  orbibonr. 

10,  li:;.  H'mfrssor  S/o/.'rs.)  Do  yon  imd.-rslaud 
the  phy.si(-al  la.'boiat.Ji'y  lo  roni|>relieiid  a,  <'lieiiilea.l 
laboia,tory>— I  think  !  saJd  Ixdbre  tlia,l.  it  -\v:is  rallier 
ai|iieslfon  ortbe<iivision  oC  labour. 

10,41  I.    Von  would  eo .eM.hr.  nietallnrgieal   labora- 

lory  rather  willi  llie  p|iysi,,il  ihan  with  Ihe  eheniiral 
la.l,ora,l.ory  ?— h,  is  very  dillieiiK  |,,  say  lo  whieh  it 
brIoiiM-  ;  If  brloii-^  lo  belli.  They  are  all  one  silh- 
jcel.  Ml  I'arl.  I  II, in!.,  I,;,^,,,.^  Ia.lke,l  i|,  o\er  a  iiftle, 
l.lni.1.  the  eoMvenieiil  nir||„„|  w,,nM  be  l<.  Iia,\r  dislinet 
fStablishnicnls,  bfil,  sitiiahd  n,,,,-  ,.:,,,. h  oi.lier.  so  Ihat 
l.iiey  miglit  iiilerhi.e.^  in  1.1,.. i,-  opera.!  ions.  The  .|ii(i(a,- 
ti(,)i  wliie.h  I  mak.^  coniing  IVoni  sueli  a,n  anthoiily  as 
jMr.  Anderson,  inilieal.es  nioi'e  the  eliemieiil  l.lia.u"tho 
pliysi(-al  conditions.  I  may  say  that  I  I'elt  il.  my  -Inly 
to  bring  lo  Ihe  notice  ol"  Ihe  (loremission  siieh  doen- 
uientH  aM  J  possessed  ollicially  as  ehuirmau  ol'ii  i'ormcr 


committee,  which  at  all  bore  upon  this  enquiry,  not 
knowing  whether  the  Commission  would  call  those 
persons  before  it  or  not.  J  thought  it  my  duty  to 
bring  their  opinions  on  certain  points  forward,  and  I 
may  here  say,  referring  to  that  subject,  that  my  com- 
mittee addressed  about  300  persons  more  or  less 
interested  in  and  connected  with  science  upon  that 
occasion,  and  we  received,  I  think,  about  100  replies 
to  very  s[iecific  and  definite  questions,  and  I  do  not 
think  that  more  than  ten  of  our  correspondents 
answered  thesis  i[uestions.  I  think  the  otlier  90  went 
olf  in  any  direct-ion  that  appeared  most  interesting  to 
themselves,  and  therefore  the  number  of  specific  points 
brought  before  us  was  very  small,  and  I  thought  it 
my  duty  to  mention  some  of  the  most  prominent. 
This  coming  from  Mr.  Anderson,  who  stands  quite  at 
the  head  ol'  tliat  j^articular  branch  of  engineering,  I 
tliouglit  of  such  value  as  to  deserve  record.  After 
reeom  mending  that  an  establishment  should  be  created 
by  the  State  lor  physical  researches,  with  one  of  the 
best  men  to  be  found  in  the  worhl  at  the  head 'of  it — 
"  A  man  of  the  Professor  Tyndall  stamp,"  be  goes  on 
to  say,  "  to  give  an  instance  wliich  is  now  ripe  for  the 
"  investigation  of  such  a  student,  with  thousands  of 
"  facts  ready  to  bis  hand  on  all  the  completing  points, 
"  namely,  in  regard  to  Ciist-iron  and  steel,  and  the 
"  natura.)  laws  that  determine  their  varied  phenomena. 
"  If  this  subject  were  thoroughly  ex[)lored,  so  that  iu 
'•  practicable  ojierations  men  could,  by  simply  obeying 
'*  or  following  tlie  laws  clearly  laid  down,  obtain  with 
"  certainty  the  high  conditions  whicli  are  sometimes 
"  arrived  at  in  j'cgard  to  the  various  properties  of 
"  tenacity,  density,  hardness,  softness,  malleability, 
"  ductility,  elasi  icity,  and  so  forth  ;  to  fulfil  this  object 
"  the  investigation  must  be  exhaustive  in  regard  to 
"  chemical  composition,  and  pointing  out  simple 
"  means  of  definitely  ascertaining  the  laws  of  ciystal- 
"  lization  as  affecting  the  form  or  rate  of  cooling 
"  constituents,  combined  and  uneombined,  and  all  the 
"  numerous  other  points  that  are  still  more  obscure. 
"  No  price  would  be  too  higli  to  jiay  for  such  an 
"  addition  to  the  knowledge  of  this  countrv  ;  it  would 
"  in  il  money  consideration  be  worth  millions  annually, 
■'  and  would  alter  many  of  our  present  arrangements." 
I  may  add,  with  regard  to  a  more  philosophical  use 
of  the  melals,  that  autliorities  are  not  vet  agreed  as  to 
the  matei'ial  most  siiital4e  (or  the  'construction  of 
fuiiilaniental  linear  standard  measures.  When  the 
jiresenl  lOxeiieipn'r  .standard  yard  was  being  con- 
strncled  iu  |s."i,"i,  Paraday's  opinion  on  Ihis  point  was 
soiighl.  IV\<  reply  was  "1  do  not  see  anv  reason  why 
•'  :i  pure  nielal  shoidd  be  part  ieiilarly  "liee  from  in- 
'■  lernal  ehiuige  uf  its  partieles,  and 'en  the  whole 
-  slinidd  rallirr  iii-'Iiiie  lo  ihr  bald  allu\  than  to  soft 
"  <'opprr,  aii.l  yel  I  hardly  know  whv  "  ( r/V/c  AecoUUt 
of  Ihe  t'oi]>trijelion  of  llie  nrw  Nalhmal  Standard  of 
Leiiglh,  and  of  ils  principal  t.*opi...s,  Uv  G.  P.  Airy, 
Psij.,  Astronomer  lioyal.  Uea,l  al.  ihe  lioval  Society, 
KStb    June     IS.-;,    page    ;];!).       I     believe    we   are    not 


iiy  ne. 


ot   17 


.r   Ihe 
Nor    is 


iioii   now   afie 


Ills  sur|insing,  smcc 
no.hreel  exprriinenis  on  ibe  siibjecl  have  been  made 
and  our  kiiowhju,,,  sneh  as  il  is,  vests  on  inlerenco  only. 
No  one  eaii  an-wer  eoiilideiilly  llu-se  two  questions: 
(  I  )  Do  eiianges  lake  |ibi,ce  iu  a  lapse  of  many  years  in 
tile  dimensions  or  the  co-enieientnfexi)ansion  of  masses 
ol'  melals  ?  and  (2)  What  metals,  and  obtained  by 
what  means  ol'  pre|iaration,  undergo  the  smallest 
ehangvs  ?  'I'his  ipieslion  interest, 'd  iiie  very  much  as 
an  ollieer  of  I  he  great  Trjgononietrieal  Survey  of  India, 
wiMi  reb'ivnei-  |o  our  10  leel  iron  standard  bar,  which 
eonshdiles  unr  ullimato  linear  nnil.  On  returning  to 
Dnghiiid  in  I  SCO  I  determined  to  propose  the  problem 
loi'sohition  by  ih,.  Iranied  liere,  Iml,  to  my  profound 
siu'pn.seanddisa.ppointment,  T  found  tliat  there  existed 
in  tlie  kuigdoni  no  functioiimy  or  institution  on  whom 
such  iui  impiiry  enuld  ].roperly  de\  olv<^  It  was  tho 
discovery  ol  tins  lad,  that  first  directed  my  attention 
to  our  national  deficiencies  with  rcspt'ct  to  science. 
There  IS  now  an  International  Commission  sitting  for 
the  purpose  of  ostabUshing   "prototype   metres"  ua 
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proposed  by  the  Imperial  Academy  of  Sciences  of 
St.  Petersburg.  The  material  of  which  these  should 
be  constructed  is  one  item  of  their  programme.  Each 
member  will  probably  hold  a  different  opinion  upon  the 
subject,  and  they  may  as  well  draw  lots  as  decide  it  in 
any  other  way,  for  reliable  data  for  the  formation  of  a 
defensible  opinion  do  not  exist,  I  may  give  another 
instance  within  my  own  experience.  About  10  years 
ago  I  was  intrusted  by  the  Seeretaiy  of  State  for  India 
with  the  designing  of  an  extensive  series  of  geodesical 
instruments  of  the  highest  class,  for  the  use  of  the 
great  Trigonometrical  Survey  of  India.  The  alloy 
aluminium  bronze  attracted  my  notice  as  probably 
suitable  for  some  of  my  purposes ;  but  I  could  obtain 
no  reliable  data  as  to  some  of  its  properties,  such  .as 
tenacity,  rigidity,  co-efScient  of  expimsion,  &c.  ;  nor 
did  any  institution  exist  whose  services  I  could  claim 
to  solve  my  difficulties.  With  the  help  of  Messrs. 
Troughton  and  Simms,  and  of  Mr.  Anderson  at  Wool- 
wich, I  got  some  experiments  made,  and  was  obliged 
to  act  on  them,  though  they  were  unavoidably  of  but 
an  approximate  order.  When  it  is  considined  how 
important  a  part  the  alloys  play  in  the  useful  arts 
generally,  and  in  the  Government  workshops,  dock- 
yards, &c.,  and  how  their  properties  vary  with  pro- 
portion, purity,  and  mode  of  mixing  and  treating,  it 
seems  to  me  wonderful  that  no  systematic  means  exist 
for  gaining  trustworthy  knowledge  of  such  high  utili- 
tarian, not  to  say  philosophic,  value.  I  should  wish  to 
say  here  that  in  quoting  the  sentence  from  Faraday's 
letter,  I  am  by  no  means  intending  to  reflect  upon  Fa- 
raday. On  the  contrary,  I  have  frequently  spoken  of 
that  as  an  instance  of  his  honesty  and  candour, 

10.415.  (^Chairman.')  There  is  I  believe  a  metallur- 
gical laboratory  at  the  School  of  Mines  at  present  ? — 
There  is  one  there,  but  I  believe  it  is  on  a  limited 
scale.  I  have  no  doubt  it  is  very  good  as  far  as  it 
goes,  as  all  that  department  is,  but  it  is  anything  but 
sufficient  for  the  objects  that  I  have  in  view  hei'e,  and 
I  think  it  is  more  concerned  in  teaching  than  in  ex- 
perimenting, but,  however,  I  am  perhaps  not  fully 
informed.  I  happen  to  have  seen  the  progi^amme  of 
the  International  Commission  that  is  now  at  work 
upon  the  prototy{ie  standards,  and  I  feel  convinced 
that  they  will  split  upon  that  rock  at  the  outset,  they 
will  not  know  what  to  make  the  standards  of. 

10.416.  Do  you  know  what  nations  are  represented 
in  that  International  Commission  ?— -I  think  most  na- 
tions are.  Germany  I  know  is,  and  Russia  I  know  is 
(it  originated  with  Russia),  and  England  is  represented 
by  the  Astronomer  Royal  and  Professor  Miller  of 
Cambridge,  who  are  both  members  of  this  Standards 
Commission,  and  I  think  the  Warden  also,  Mr.  Chis- 
holm.  I  should  like  to  mention  that  the  Prussian  General 
Baeyer,  connected  with  geodesical  works  in  Germany, 
wrote  a  paper,  which  has  been  translated  by  the 
Standai'ds  Commission,  and  which  was  given  to  me, 
and  in  that  paper  he  asserfs  that  he  has  found  a  change 
in  certain  standards  that  have  passed  through  his  hands.* 

10.417.  To  a  certain  degree  you  have  already  alluded 
to  the  subject  of  chemistry;  you  consider  that  chemistiy 
is  one  of  the  objects  which  should  he  included  in 
Government  institutions  ? — Yes,  it  is  one  of  the  most 
important  of  all. 

10.418.  There  are  a  larger  number,  ai'e  there  not, 
of  existing  chemical  laboratories  than  of  laboratories 
of  other  descriptions  ? — Yes,  there  are. 

10.419.  But  you  think  that  they  do  not  accomplish 
all  the  objects  that  are  needed? — No,  they  arc  not 
national. 

10.420.  Do  you  think  in  every  case  a  national 
institution  is  wanted,  whatever  work  is  done  by  private 
institutions  ? — No,  I  do  not  think  that,  but  it  will  be 
permanent,  the  work  will  be  done  and  will  go  on 
being  done,  and  there  will  be  a  continuity  of  work. 
Those  are  points  in  which  Government  establishments 
are  necessarily  superior  to  private  ones.  But  it  is 
quite  possible  that  an   individual   of  wealth  might 


*  "Vide  Appendix  X.  to  the  Fifth  Eeport  of  Standards  Com- 
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establish  a  laboratory  on  a  grander  scale  even  than 
the  nation,  and  might  conduct  his  researches  in  a  more 
efficient  style.  I  have  lately  visited  a  private  labora- 
tory of  very  great  extent,  which  is  worthy  of  being 
mentioned,  although  it  is  not  fully  organised,  that  of 
Lord  Lindsay,  He  has  taken  the  whole  of  a  house  in 
Greek  Street,  Soho,  and  it  is  a  very  fine  laboratory,  it 
has  a  very  large  external  ;kind  of  hall,  which  was 
formerly  au  organ  builder's  establishment,  and  it  is 
equipped  in  a  most  expensive  manner  for  chemical  and 
electrical  experiments.  He  is  now  forming  what  will 
be  the  most  powerful  electrical  battery  in  the  world. 
It  will  consist  of  100  cells,  each  as  high  as  this  tjible, 
and  the  doubt  is  whether  the  structure  of  the  house 
will  bear  the  weight.  So  that  private  individuals  may 
do  an  immense  deal,  but  there  is  a  want  of  permanence 
and  continuity  in  all  private  efforts. 

10.421.  That  scai-cely  applies  to  laboratories  belong- 
ing to  the  Universities? — No,  that  does  not  apply  so 
much  to  them  it  is  true,  but  I  apprehend  that  such 
laboratories  have  for  their  chief  object  instruction, 
about  which  I  say  nothing,  and  wish  to  say  nothing. 

10.422.  (Professor  Smith.)  You  do  not  think,  so 
far  as  assistance  to  men  of  science  is  concerned,  that 
it  is  quite  so  necessary  in  the  case  of  a  great  number 
of  chemical  researches  as  it  is  in  the  case  of  those  thai 
are  more  commonly  called  physical  ? — No,  for  the 
reason  just  given,  that  there  has  been,  as  it  seems  to 

'me,  a  greater  development  of  chemical  energy  than  of 
physical  energy  in  the  country. 

10.423.  Because  the  appliances  are  so  many  and 
chemical  resem'ches  are  so  much  less  costly  V — I  dare 
say  that  may  explain  it,  and  the  (hrect  application  of 
chemistry  to  useful  manufacturing  purposes  is  more 
obvious  than  that  of  physics.  That  may  possibly  have 
determined  it,  but  the  fact  is  beyond  all  doubt. 

10.424.  Have  you  any  remarks  to  make  upon  the 
subject  of  Government  establishments  connected  with 
natural  history  } — That  is  a  branch  of  knowledge  on 
which  my  ignorance  is  more  complete  than  on  many 
others  ;  and  therefore  what  I  say  regarding  that  I  say 
not  as  from  myself,  but  rather  as  repeating  the  opinions 
that  I  hear  about  me.  I  could  not  venture  to  express 
any  decided  and  positive  opinions  of  my  own  on  a 
subject  which  I  know  so  little  of  as  natural  history  ; 
but  I  would  say  this,  that  natural  history  is  a  bnuich  of 
science  the  neglect  of  which  would  render  the  whole 
incomplete,  that  it  is  just  as  iinlispensable  as  chemistry 
or  physics,  or  anything  else  ;  and  I  think  that  every 
possible  means  should  be  taken  of  advancing  that 
science  and  of  facilitating  the  studies  of  others  in  it, 
just  as  in  the  case  of  chemistry  or  physics.  More  pub- 
lic money  is  spent  in  England  in  certain  departments 
of  natural  history  than  on  all  other  branches  of  science 
put  together.  Not  being  a  naturalist,  J  have  not  much 
to  say  on  the  subject.  I  am  toUl  by  those  conversant 
with  it  that  our  national  collections  at  the  British 
Museum  would  be  greatly  enhanced  in  value  if  means 
existed  for  giving  explanation  regarding  them  and  for 
enabling  investigators  to  stutly  them,  and  that  for  the 
latter  purpose  there  should  be  appropriate  rooms  and 
instruments  for  reseai'ch,  accessible  to  men  of  science 
duly  accredited,  in  the  same  way  that  the  library  is 
rendered  available  by  means  of  the  reading  room  to 
men  of  letters.  It  seems  also  desirable  that  a  certain 
number  of  ships  of  the  Royal  Navy  should  carry  a  staff 
of  naturalists,  with  every  necessary  appliance  for  mak- 
ing collections  of  natural  objects  and  for  observing 
such  natural  phenomena  as  obviously  present  them- 
selves at  sea.  The  importance  of  such  efforts  has  been 
demonstrated  recently  by  Drs.  Wyville  Thomson, 
Carpenter,  and  others.  But  these  efforts  have  been 
made  under  pressure  from  the  Royal  Society,  and  are 
spasmodic.  They  should  be  a  regular  duty  of  the 
naval  service,  performed  continuously  and  systemati- 
cally. The  First  Lord  of  the  Admiralty  in  his  recrnt 
speech  on  the  Navy  Estimates,  on  the  21st  of  March, 
seems  to  contemplate  some  action  of  this  kind. 

10.425.  {Professor  Huxley.)  In  speaking  of  physics 
or  chemistry,  you  do  not  suggest  tlie  pro])riety  of 
making  the  persons  who  are  entrusted  with  the  charge  of 
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liio  State  Jjiboratories  in  physics  or  diemistvy  give  Ice- 
lures  ;  but  in  iiiitural  history  do  you  think  it  tlesirable 
that  they  shouUl  irive  lectures  ? — As  far  as  lectures 
are  concerned,  I  think  it  would  be  advisable  that  all 
those  institutions  should  convey  a  certain  amount  of 
instruction  ;  but  whether  those  lectures  should  relate 
to  the  results  of  experiments  is  one  thing,  and  whether 
they  shouhl  be  popular  lectures  or  elementary  lectures 
is  another.  I  have  not  entered  into  that  detail.  My 
iirc^cnt  notion  is  that  they  should  give  lectures  caleu- 
i:itcd  to  inform  the  public  mind  as  to  what  is  goiu^  on 
in  tlieir  respective  institutions. 

10.426.  Lectures  like  those  at  the  College  of  France, 
for  example? — Yes;  more  tluin  that,  lectures  of  iu- 
strnction,  and  that  I  should  ajiply  to  alt  those  insti- 
tutions. 

10.427.  Are  you  praelieally  acquainted  with  the 
habits  niul  discipline  of  l!ie  ^hips  oT  Ihi^  Royal  Navy  ? — 
Nvl  intimately. 

l(i.42S.  Do  not  you  think  llirre  would  be  a  liltlc 
difficulty  arisintr  from  these  circumstances  in  carrying 
in  any  considerable  number  of  ships  a  staff  of  natui'al- 
i^[~i  ? — When  I  say  1  am  not  acquainted  wdth  the  or- 
ganisation of  ships  of  (he  lioyal  Navy,  I  am  to  a.  certain 
extent,  of  course,  ae(iuaint<Hl  ivilh  how  they  are  niii- 
naged,  and  that  -very  strict  discipline  has  to  be  main- 
tained ;  but  I  cannot  myself  sec  any  insuperable 
dilHculty  in  appointing  to  a  certain  number  of  shij)s 
(and  you  might  have  the  number  hmited)  a  staff  of 
naturalists,  just  as  has  actually  been  done  at  the  inter- 
vention of  the  Koyal  Society,  a  staff  not  of  naval 
olhccrs,  but  a  statf  of  iudrpcndent  men  of  science  have 
been  put  on  board  a  ship  of  the  Royal  Navy  to  carry  on 
researches, 

10.429.  EiTt  in  that  case  the  ship  is  detailed  for  the 
scientific  service  and  is  not  a  man-of-war  ? — Yes,  I  am 
iiware  of  that. 

10.430.  In  a  mnn-of-war  llte  whole  organisation  of 
tlie  crew  is  directed  lo  ojio  end,  which  is  the  eliieicncy 
of"  that  ship  as  a  ni;in-oi'--\v;n-.  T  am  very  much  afraid 
that  a  staff  of  ii;ilin-ali.--ts  ^v<.)nld  be  very  much  in 
tJie  way  in  the  slii]i  ?^(  »r  course  their  operations 
mu>t  be  ^ePonil;ir\  to  ilic  disi'ijdine  necessary  for  the 
shi]i,  but  [  .lo  no!  s(v  niVM-lf  that  there  should  be 
rriV  dillicidly  about  gdting  ;i  great  arnount  of  work 
done  in  that  w;i\".  The  diseiplint;  i>f  a  in;in-o1'-\var  is 
of  (jourtfe  the  hrsi  thing  lliat  the  captain  would  tliink 
of,  and  rightly  so.  bnl  so  far  .-is  i,s  con.-islint  wilh 
thai,  discipline,  it  would  br  his  iU-[h'  to  a.-si-t  and 
faeilitate  the  efi'orts  oj'llie  un.u  of  scit.'Uce  a[>puin(cil  to 
his  sliip.  It  might  Im  so  mannged  that  if  it  wrtr 
found  that  the  discipline  of  an  ordimiry  man-ol'-\\ai- <ir 
an  oi'illnary  cruis'^r  woidd  be  all'eeted  by  the  addilion 
of  ihis  stajVof  mitnralists,  or  if  the  sfjitf  of  natnralisl.s 
ronld  not  do  their  work  wrll  in  snrli  a  sliip,  lln.ui 
there  should  b^-  u  snfli.N.-ut  nunibrr  of  ships  for  rx- 
[iloratory  jmi'pos'v-.  I  Ibink  lln_'  sid.jcrt  is  ;i  SLilIicicntiy 
in)portant  one  fo  ju-lify  i!. 

|0,4;JI.  'riiiTo'wDMid  be  no  diilicnh.y  in  <'arrying 
onl  yonr  sug-.-lIou  i[i  I  lioso  vcssols  wbicli  are  dolailod 
[br  ilir- snrvoying  s.Tvici',  :ind  a  nnnibcr  of  tJi.-ni  arr 
always  bidirg  oitijiloved,  but  I  cannot  jirlp  liiinking 
that  lliei'e  would   be"  very  great   i)raefical   diilimbv  iti 
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■   [br  Hi: 
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up. 


■<■    driMil.. 
ii|,s.4    lla 


idu 


els  .,[■  war, 
^Iralivo  driail,  what 
llial.  (ho  ship  should  hr  onr, 
n)d  Ihat    Ihc  nahuaJisIs  should 


f<n-  or<linai'y  s(  i-vic'  ':' — -  Vi 

lioya!  Na.vy.   you  ;,■(■  it    i-:  a   Vi-ry  widii    \,: 

nol.  nrr,...;u-ily  uir;ui  -Tra (.  aruiour  <lad   y 

it  ufjidd    111'  a.   .{ui 

ships.         All     I    wa 

Ix'longingb.  (h"  J- 

l,i',  persons  paid  by  ihc  Sb'id'. 

](),A:','J.  You  would  alliiiu  yoi 
slii]is  whieh  are  ahviHly  lauployod  lor  Sficnhfic  pur- 
poses and  snrvcying  piirpo-.r-,:,u(l  (hrriy.uu'su;jg,.^llou 
would  nol  iNOcI,  with  III.'  ohj(.r!i(p|.  whirl)  i|  \vutdd 
juoot  wilh  from  piTSons  wh.,  aiv  ar,|uaiulcd  wllli 
Hhips  orwar?— Yes,  l.hat  probably  would  ho  tiie  host 
way  (4' doing  it.  "I'he  sana^  shij.s  miglit  lie  <'inployrd  hi 
<)«'e;iiNC    iiieteorftlogy,   as   iudica.led    in    my    jniswer   to 

(juesiiou  io,;j;',y. 

I.0,4;;:j.   {('Iiairnuni.)   Aro    yon    pi(^j)a,rrd    with    any 


suggestions  on  the  subject  of  physiology  ? — My  plea 
of  ignorance  of  natural  history  applies  with  redoubled 
force  to  physiology.  I  am  quite  content  to  produce 
a,  quotation  from  Dr.  Michael  Foster,  formerly  of  the 
Uidversity  College  and  now  of  Trinity  College,  Cam- 
bi'idge,  and  with  this  further  addition  that  I  believe 
that  there  is  not  the  shghtest  novelty  in  bis  suggestion. 
As  fur  as  I  understand  there  exist  on  the  continent  nu- 
merous physiological  laboratories.  Dr.  Foster,  in  his 
letter  to  a  Committee  of  the  British  Association  of 
which  I  was  chairman,  says  :  "  In  the  matter  of  ap- 
"  jdiances  for  physiological  inquiry  there  is  also  a 
"  lamentable  deficiency,  and  when  larger  numbers 
"  of  jjhysiological  cancers  arc  open  this  will  be  in- 
"  creasingly  felt.  I  am  strongly  of  opinion  that  the 
"  importance  of  the  matter  is  sufficiently  great  to 
"  warrant  the  employment  of  State  aid,  but  I  do  not 
"  at  present  well  sec  how  the  aid  can  be  giveji.  For 
"  the  reasons  above  given  I  should  not  advise  the 
"  creation  and  endowment  of  any  special  institution 
"  ibr  the  prosecution  of  physiological  inquiry.  But 
"  the  extension  of  existing  institutions  by  way  of 
"  (endowment  of  chairs  of  ])hy.siology  at  certain  medi- 
"  cal  schools  with  additional  funds  for  apparatus  might 
'■  he  well,  but  I  must  conicss  to  considerable  doubt 
"  on  the  subject,  A  much  more  useful  way  apppai-s 
"  to  lie  in  the  establishment  at  some  already  existing 
"  institution,  such  ns  at  Ivew  or  Jerniyn  Street,  or 
"  elsewhere,  of  a  physiological  laboratory  furnished 
"  with  costly  appliances  and  intended  solely  for  such 
"  researches  as  can  only  be  carried  on  by  means  of  such 
"  npi)limiccs,  the  right  to  work  in  such  a  laboratoiy 
"  buing  awarded  to  special  demands  by  the  authority 
"  of  some  scientific  body."  I  give  the  above  as  aa 
example  of  opinions  which  1  have  found  prevalent 
amongst  physiologists.  The  Commission  may  perhaps 
thiidc  that  I  am  rather  harinng  upon  the  subject  of 
thermometers,  but  I  believe  that  the  accuracy  of 
tlicrmometers  is  a  matter  of  gi'cat  importance  to  phy- 
siologists and  at  the  intermediate  points.  The  great 
physiological  point  in  the  thermometer  I  think  is  about 
m  degrees. 

10,4.j4.  What  is  your  opinion  as  to  the  need  of  a 
museum  of  scieutitic  instrument'^,  and  apparatus,  and 
machines,  and  tools  used  in  the  arts  ? — 1  think  that 
that,  is  a  very  imp:irtaut  branch  of  the  subject  indeed. 
I  need  scarcely  allude  to  the  great  importance  tliat  is 
atlacliod  to  that  on  the  confinml.  T1h>  name  of  the 
Cousorva.toire  dos  Arts  rl  _Melirrs  -will  su^'^est  it  at 
on<v,  which  is  the  vory  best  ovidtuu-e  indeed  that  I 
could  produce.  1  have  often  visited  it  with  great 
in(ere-^l  and  pn.lit.  iMoreover,  I  believe  there  arc 
several  others  in  Paris,  some  of  mure  recent  establish- 
meul,  of  the  same  kind  ;  J  look  upon  that  as  a  most 
necessary  ])art  of  any  wcientilie  system.  No  sfienlilic 
sysleni  can  be  complele  withn'nl  examples  (4'  the 
apparalns  (h;,!.  are  beiu-  used  in  all  brauciies  of 
science,  boll,  in  Kughiinl  and  abroad,  and  on  that 
imi,,!,  1  speak  iVoni  e\|>crlen,T  ol'  il,e  great  use  that 
such  H  museum  would  be.  1  am  nominally  (he  in- 
spcclor  of  sciculilic  inslrnmenls  (bi-  India." but  lam 
n>ally  IIk^  invenlor  of  scieiidlie  inslrnmenls  jbr  India; 
that  is  my  re;d  fnncliou.  I  accept  no  inslrnmeiit  from 
a  maker.  !  may  ^-xy  th;U  no  in.slrnnient  that  I  scud 
out  is  sucb  as  a  priva'c  cii.Muuier  can  obtain  from  u 
rindver.  l<'oi'  my  own  part  1  do  nol  r:ile  the  insfrnincnt 
nuikersiii  fhigland  very  highly.  l''(.r  (luar  own  ]inrposes 
(hey  are  alhsullieienl.  They  are  Iradosuien,  and  their 
pMi'pose  islo  make.  To 


,  and  nol.  In  advance  science, 

I  so  liir  as  in  doing  so  they  may  make  fortunes, 

and     1     have    had    to    pass     in    review    abnost    every 

Ihose       deseriplion    of  appnralus  that  w.add    he    likely  to    he 

pur-       required    Ibr   CovernmenI;    jatrposes,  survevs,  mctcor- 

■^ 'l-'.^^.v,  ■""'    uiatlers    ol'  (hat  kind,  and    I  have   had    lo 

re-design  i'very  one  of  llieni.  TIi.tc  is  no  instrument 
llia.t  i.as.ses  through  my  liiuuls  that  does  not  bear  my 
mark  in  some  way  oi'  other,  and  I  have  felt  very 
acutely  Uio  want  of  grea,(:  colleclions  suggestive  of 
ideas  in  the  forms  cd"  inslruuK^nts,  because  my  esfa- 
hlishnieiif,  is  n.  routine  eslaldisluuent,  is  part  of  tho 
Sloic    Dcjiaiiment,  and  it  is  a  DeparLnient  of  issuo 
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officially.  It  has  not  become  what  I  think  it  should  be, 
somewhat  of  aa  experimental  institution.  Supposing 
that  1  think  of  some  modificixtion  of  iin  instrument 
which  I  imagine  would  be  advantageous,  I  must  adopt 
it  almost  without  trial.  I  cannot  go  to  the  makers  and 
say,  "Now  then,  try  if  this  will  answer.  Make  one, 
'•  and  try  ;  and  if  it  answers  I  will  order  so  many," 
for  the  makers  do  not  do  that  kind  of  thing ;  they  are 
not  fond  of  experiments.  But,  after  considering  the 
matter  as  well  as  1  can,  I  have  to  come  to  a  decision, 
and  say,  "  That  is  the  form  which  I  think  is  best, 
"  and  we  will  adopt  it,  and,  on  my  authority,  you 
"  will  make  the  instrument  in  that  manner."  But 
if  there  wei'o  a  great  museum,  such  as  I  suggest, 
containing  all  the  new  developments  in  instruments 
and  in  machines  and  tools,  to  which  I  could  resort, 
I  should  be  able  to  introduce  modifications  with 
far  greater  confidence,  and  it  would  be  an  enormous 
assistance  to  me  individually.  I  can  speak  of  that  as 
a  matter  of  which  I  have  felt  the  want  very  much 
indeed,  so  far  for  the  assistance  that  it  would  render 
to  a  strictly  Government  office  like  mine,  but  when 
you  come  to  consider  its  use  to  men  of  science,  it 
would  be  enormous,  I  think  I  have  noticed  that,  as  a 
rule,  men  engaged  in  science  are  not  good  designers 
of  apparatus.  I  can  hardly  say  how  that  is,  perhaps  it 
is  partly  owing  to  their  dcpendance  upon  instrument 
makers,  and  perhaps  if  they  were  left  as  much  to  tiieir 
own  resources  as  I  was  for  20  years  in  India,  they  would 
study  an  art  with  which  X  think  very  few  persons  are 
at  all  acquainted.  I  find  very  few  persons  who  have 
really  studied  what  I  will  venture  to  call  the  physio- 
logy of  instruments  and  apparatus,  and  such  persons 
would  derive  very  great  advantage,  I  think,  from 
being  able  to  go  to  an  establishment  where  large  col- 
lections of  apparatus  of  ditferent  dates  and  the  pro- 
ducts of  different  minds  were  collected  together  in  one 
view,  some  of  which  would  contain  some  desideratum 
of  which  they  were  in  search.  I  think,  if  they  had 
such  a  collection  to  go  to  it  would  materially  aid  them 
in  the  choice  of  the  apparatus  that  they  required,  and 
would  tend  enormously  to  advance  exact  experiments. 
The  same  considerations  apply,  of  course,  to  machines 
and  tools  that  are  used  in  the  arts.  There  is  a  pro- 
fession which  is  more  or  less  instructed  in  such  matters, 
I  mean  the  mechanical  engineering  profession  ;  they 
are  more  advanced  in  their  knowledge  of  the  const:  uc- 
tion  of  machines,  and  in  the  use  of  them,  in  my  opinion, 
than  scientific  men  are  in  the  construction,  not  in  the 
principles,  Imt  in  the  mechanical  construction  of  the 
apparatus  that  they  use,  and  the  advantage  to  the 
mechanical  engineer  would  not  be  so  very  great,  as  I 
think  it  would  be  to  the  man  of  science,  nor  is  there 
the  same  scope.  Machines  may  be  resolved  into  a  very 
few  principles.  Kor  instance,  the  principle  of  the 
tm'ning  lathe  is  a  principle  of  such  universal  appliciv 
tion  that  we  find  it  simply  in  another  form  turned  up 
on  end  in  the  drilling  machine,  and  we  find  it  in 
another  form  in  the  planing  machine.  The  planing 
machine  simply  planes  a  straight  line  instead  of  planing 
a  circular  line,  but  it  is  essentially  the  same  thing, 
and  there  is  not  the  same  variety  of  principle  in 
machines  and  tools  that  there  is  in  scientific  apparatus, 
but  still  it  would  be  more  complete  to  have  machines 
and  tools  represented,  and  particularly  if  the  machines 
and  tools  of  foreign  countries  were  represented,  be- 
cause, although  we  pique  ourselves  upon  our  superiority 
in  the  manufacture  of  machines  and  tools,  that  supe- 
riority is  passing  from  us.  There  is  no  doubt  that  some 
years  ago  there  was  no  nation  that  could  compete  at 
all  with  England  in  such  matters,  but  we  have  taught 
the  rest  of  the  world,  and  the  pnpil  has  now  become 
somewhat  in  advance,  in  many  directions,  of  his 
master.  Also  the  spread  of  scientific  education  on  the 
continent  has  tended  to  the  application  of  more  sound 
principles  of  construction  in  such  things  than  with  us, 
for  the  education  of  engineers  in  England,  I  do  not 
hesitate  to  say,  is  excessively  faulty,  and  the  faultiness 
of  that  education  has  been  the  basis  on  which  the  India 
Civil  and  Engineering  College  has  ))een  founded.  I 
heard  the  Duke  of  Argyll,  in  his  juldress  on  tlic  open- 
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ing  of  that  college,  state  broadly,  in  the  presence  of 
some  of  the  lea<ling  engineers  of  the  day,  that  the  en- 
gineering profession  was  not  sufficiently  well  educated 
for  his  purposes.  Thei'efore,  we  have  now^  what  we  had 
not  some  years  ago,  we  have  a  good  deal  to  learn  from 
continental  mechanics,  and  that  is  the  reasoL  why  we 
should  take  to  heart,  and  the  sooner  the  better,  that 
really  they  are  applying  to  the  construction  of  such 
things,  principles  that  are  a  little  beyond  us,  and 
therefore  on  those  grounds  mjichines  and  tools  should. 
I  think,  be  represented  in  such  an  establishment.  At 
present  we  have  nothing  whatever  of  the  kind. 

10.435.  An  establishment  of  such  a  kind  to  he  at  all 
complete  must  be  on  a  very  great  scale,  must  it  not  ? 
— It  must. 

10.436.  Would  it  not  cover  a  good  many  acres  ? — 
It  would  be  a  large  establishment,  there  would  bo  uo 
denying  that  at  all. 

10.437.  Would  you  consider  an  establishment  on 
the  same  scale  as  that  of  the  Conservatoire  of  Paris 
would  quite  answer  the  objects  which  you  have  in 
view  ? — Yes  ;  I  think  it  need  not  be  larger  than  that 
to  begin  with,  but  such  an  establishment,  on  whatever 
scale  it  was  originally  founded,  is  indispensable.  It 
does  not  follow  that  it  should  be  at  once  established 
on  an  extreme  scale.  I  think  that  is  a  point  for  after 
consideration,  but  that  the  nucleus  of  such  a  thing 
should  exist  in  England  I  have  not  the  slightest  doubJ 
in  the  world. 

10.438.  {Frofessor  Smith.)  You  do  not  think  that 
there  is  any  such  collection  in  London  at  present  that 
is  of  the  slightest  use? — There  is  none  that  I  know 
of.  There  are  scientific  instruments  at  the  South 
Kensington  Museum,  but  they  do  not  approach  what 
I  allude  to ;  for  instance,  I  may  say,  without  egotism, 
that  they  have  not  got  my  theodolite. 

10.439.  (Chair?nan.)  Was  that  Museum  established 
with  the  view  of  including  these  objects  ? — I  suppose 
so, 

10.440.  But  you  think  that  it  accomplishes  the 
objects  very  imperfectly  ?— Not  at  all,  it  is  quite  a 
nominal  thing. 

10.441.  Will  you  be  so  good  as  to  enumerate  the 
institutions  which  you  think  should  be  under  the 
State  ? — (1,)  an  observatory  for  physics  of  astronomy  ; 
(2,)  an  observatory  for  terrestrial  physics,  namely, 
meteorology,  magnetism,  &c. ;  (3,)  a  physical  labora- 
tory ;  (4,)  an  extension  of  the  standard  office  ;  (5,)  a 
metallurgical  laboratory  ;  (6,)  a  chemical  laboratory  ; 
(7,)  an  extension  of  collections  of  natural  history,  and 
an  able  staff  of  naturahsts  ;  (8,)  a  physiological  labora- 
tory ;  (9,)  amuseum  of  machines,  scientific  instruments, 
&c.  I  believe  that  under  one  or  other  of  these  and 
existing  institutions  every  i-equisite  investigation  will 
range  itself.  I  have  not  stopped  to  inquire  whether 
one  or  another  is  more  or  less  important.  My  aim  in 
the  spirit  of  my  postulate  No.  2  has  been  completeness. 
It  may  be  necessary  for  a  manufacturer  to  prosecute 
only  such  particular  investigations  as  promise  direct 
and  speedy  profit.  A  great  nation  must  not  act  in 
that  commercial  spirit.  All  the  operations  of  nature 
are  so  intimately  interwoven,  that  it  is  impossible  to 
say  beforehand  that  a  given  line  of  research  apparently 
unproductive  may  not  throw  light  in  unsuspected 
directions,  and  so  lead  to  untold  and  undreamt  of 
treasures.  A  civilized  people  should  believe  that  all 
knowledge  of  nature  is  valuable,  and  act  on  that 
belief.  Nor  have  I  attempted  to  group  the  various 
institutions  enumerated.  It  is  premature  to  do  thia. 
Many  of  them  should  for  convenience  be  locally  in 
juxtaposition,  as  for  instance  the  two  observatories  (1) 
and  (2)  which  certainly  ought  not  to  be  far  apart.  The 
various  laboratories  should  also  be  near  each  other. 
The  probability  is  that  any  future  developments  of 
science,  at  present  unforeseen,  will  admit  of  being  re- 
ferred to  one  or  other  of  these  institutions.  At  present 
there  are  many  needed  inquiries  for  which  no  home 
exists.  The  instruction  of  travellers  in  methods  of 
observing  is  an  important  desideratum  which  some 
one  of  these  institutions  might  readily  supply.  The 
"hints  to   travellers"    lately    issued    by    the    Royal 
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Lieut.-Col. 
A,  Strange, 

F.a.s. 

24  April   1872. 


9U 


KOYAL    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  :— MINUTES    OF    EVIDENCE. 


Lieut.-Col       Greo^raphical   Society  shows  how   valuable    such   an 

,4,  Strange,      arrangement  would  be.    Ah  1  said  before  the  lectures 

F.R.S.         -which  should  he  given  at  those  institutions  should  be, 

^     .~r~,o-9    I   think,  mainly  directed  to  inform  the  public,  par- 

■_       '   ticnlarlythc  scientilic  portion  of  the  public,  of  what 

-vva?  beiu,*:  done  in   the  several  institutions,   and  that 

tliey  slionld  not  be  elenieutaiy  lectures  ol:   instruciion. 

Ttliink  they  woidd   tend  to  keep  up  an   int<'n'st   in 

such  institutions  wbn^h  it  is  liii^hly  desirable  should 

exist.     I  do  not  w^ant  to   see  close  institutions  which 

the  public  know  nothing  about. 

10.442.  Have  you  any  fi;eneral  i-eniarks  to  make 
respecting  those  institutions? — I  should  like  to  add, 
that  objection  has  been  taken  to  some  of  my  Ibi-mrr 
observations  made  in  jmblic  on  this  point  witlioiiL, 
T  think,  a  full  comprehension  of  what  I  meant — tliat 
you  cannot  tearh  people  to  be  experimenters. 
That  comes  under  the  same  category  as  tlio  remai'k 
that  you  cannot  order  |)eople  to  discover,  nor  can 
you.  "  But  wlien  you  llnd  a  man  who  has  ntade  con- 
siderable attainments  in  science,  and  has  a  consider- 
able taste  for  it.  when  you  find  him  ready  to  p;o 
on  with  his  work,  you  may  be  alile  to  teach  him 
those  practical  methods  of  working  in  a  great  in- 
stitution which  he  had  not  an  opportunity  of  ac- 
quiring perhaps  at  the  University,  and  in  that  way 
yon  might  perfect  his  knowledge  ;  but  that  is  quit(^ 
a  distinct  thing  from  creating  investigators.  I  do 
not  propose  to  do  that  by  any  process  whatever. 
Bxit  if  any  such  system  as  this  can  be  adopted,  that  is 
to  say,  if  there  were  any  large  group  of  public  insti- 
tutions for  scientitic  purposes  conducted  liy  the  State, 
the  necessity  would  arise  for  such  a  stall' of  train<'d 
attendants  and  operators  of  ditlerent  kinds,  and  that  is 
the  mode  in  which  I  propose  to  supply  the  waut. 

10.443.  Have  you  formed  any  ojainions  witlt  wliieli 
you  could  favour  the  Commission  on  the  subject  of 
scientific  societies  ? — The  scientific  societies  of  England 
form  such  .'i,  very  conspicuous  and  important  element  in 
the  world  of  scienLitic  nciiwiy,  that  we  can  boast  ol', 
that  I  could  not  well  omit  it  in  a  scheme  which  had 
any  pretensions  to  completeness.  Of  course  n  scientific 
society  is  a  private  liody  and  therefore  it  miglit  lie 
held  that  it  had  nothing  to  do  with  a  scheme -vvhich, 
so  far  as  we  have  gone  at  present,  is  strictly  a  scheme 
for  State  agency  ;  hut  it  is  a  fact,  and  we  must  not 
ignore  far-t'^.  tliat  llie  Stntc  does  assist  sfien!iti<-  so- 
cieties alrc:td\-.  Tlt^MrfWi.'  1  liavr  nol  {.>  miilrnd  Cnr 
a  principL-,  Ik'thusi-  ihc  prinripl,-  is  i-st;il>lislif'd  ih;i(.  it 
is  fitting  that  the  nation  sin. iild  assist  certain  hndios 
organised  by  private  individuals  and  maintained  liy 
private  funds  for  particular  ])nr)>oses.  That  principle 
is  affinncd  and  is  actually  acted  ujion,  I  have  not 
therefore  to  contend  for  it  ;  but  what  I  have  to  do  is 
to  show  that  the   pririfiplr  is  only  ]>ai'tially  and  incon- 
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is  not  sufficient  to  give  them  as  great  a  claim,  if  there 
is  any  claim  at  all,  to  the  help  of  Government  in  this 
way  as  those  five  or  six  societies.  I  wish  again  to 
guard  myself  against  being  supposed  to  be  a  grievance 
monger.  I  am  a  member  of  two  of  the  favoured 
societies,  the  Eoyal  and  the  Astronomical.  I  take 
more  interest  in  those  two  socic^ties  than  in  all  the 
others  put  togetlier.  I  do  not  put  them  forward  as  two 
societies  wdiich  I  am  interested  in,  and  which  are  more 
(Minifoitably  housed  than  others,  but  merely  as  part  of 
the  s\s(('m  of  science  in  the  country.  And  it  appears 
1(1  mi"  tdat  there  should  ho  some  |)rinciple  observed  in 
flic.  s(4ection  of  the  societies  for  aid  of  this  kind.  I 
;im  at  present  aware  of  no  principle  whatever,  nor 
rhics  tlierc  exist  any  iwdy  whose  distinct  duty  it  is  to 
consider  this  question;  this  points  always  in  the  same 
rlirection,  that  there  is  really  no  body  in  particular 
a'lid  no  minister  in  particular  who  is  competent  to  take 
up  a  question  of  this  sort,  and  therefore  I  imagine— I 
do  not  know  it  as  a  matter  of  fact — but  I  can  only 
imagine  that  the  societies  wdiich  have  obtained  those 
ju-ivileires  have  done  so  liy  means  of  individual  influence 
and  ])ushingj  and  so  on,  which  is  always  open  to  those 
who  want  anything,  in  this  country.  It  seems  to  be  the 
way  in  which  most  wishes  are  gratified,  not  so  much 
by  "appealing  to  a  systematic  source  which  can  gratify 
thidr  desii-cs  lait  by  the  exertion  of  personal  pressure. 
I  l^elieve  that  in  that  way  most  of  those  societies  have 
obtained  their  jiresent  concessions,  and  I  think  that 
that  should  not  be  so.  I  think  that  the  question  as 
a  whole  should  be  considered,  first,  should  the  Govem- 
ment  assist  private  bodies  at  all  ?  That  question  is 
answered  and  I  need  not  discuss  it.  It  does  assist 
them,  and  therefore  I  conclude  that  it  considers  that  it 
should.  And  then  the  nest  question  is,  what  bodies 
should  it  help,  and  what  should  it  leave  unhelped? 
That  is  a  question  which  apparently  there  is  now 
noliody  to  answer,  and  thereHire  it  is  a  question  which 
I  would  most  humbly  and  respectfully  submit  to  Ibis 
Couunission  ns  one  entering  into  the  whole  question  of 
the  advancement  of  science,  and  because  there  is  no 
doubt  whatever  in  my  mind  that  we  owe  more  to  oiir 
scientific  societies  than  to  any  agency  in  the  country 
for  the  condition  to  which  science  has  attained,  such 
as  it  is  in  England  ;  and  therefore  they  have  a  distinct 
claim.  I  think,  to  be  tliought  of,  at  any  rate.  But 
then  would  come  a  question  .similar  to  seve'-al  that 
h,ave  procwdcd  from  your  Gi'ace.  Would  not  this  be  a 
very  large  building  if  it  were  to  contain  all  the  societies  ? 
Tlaa'c  is  no  question  that  it  would,  and  of  course  that 
is  an  admiuislrative  ("[uestion  also.  Assuming  that  it 
were  eonsi<lered  the  duty  of  the  State  to  assist  more 
Societies  with  house  room,  it  would  then  become  a 
question  whether  3'ou  would  have  them  all  under  oue 
roof  or  whf'thor  yon  would  not.  There  are  several 
iinswrrs  to  tl\;it,  Of  eourso  1  ;un  speaking  more  of 
]iiinci|iles  now  tlinn  r.f  .■telieil  ;in-angements.  I  think 
llial'  there  would  he  giv^it  liriiofir  in  congregating  them 
as  nuudi  as  possildo,  and  iti  riinl'orring  upon  tlie  build- 
in;;'  emifaining  them  niMiT  of  llic  (■haraclei  of  a  club 
Ih.'in  ;)l  pivscut  ;qiper(ains  (o  it.  I  do  not  mean  a  clnh 
in  i(s  dining  nnd  biliinrd-plaving  asprcts  ;it  all  ;  but  1 
nir;in  Ibis,  tlinl  il  v--onId  iir  voiT  ad vant;igeous.  1  think, 
if  sneli  ;i  liiiilding  \\'crr  ;d\v;i\s  (,]>,. n  np  t<^  a  I'orlain  liniO 
in  llir  niglil  llnouglioiil  llio"  M>:ir,  and  llKit  ihereshoaUl 
bo  ;i  errliiin  coninunii)  v  ol' 1  i^-jils  in  .■rrlain  ]iarts  of  the 
bnllding.  Eor  insCnn'^e.  if  lb,-  lihr.iilos  conhl  he  con- 
grcgiilod  I'OgrlliiT.  I'hnl  \vould  ho  one  thing ;  and  if 
.-dsii  (hrro  Avere  a'  puhli,'  nailral  hall,  which  all  the 
soeii'lirs  enidd  freqnenl.  anil  eoiild  converse  in,  and 
m;dw  a|ipinnlnicnls  in,  and  so  on,  with,  of  eourse,  same 
;nr:uigenienls  for  light  rof.vsbmenls.  T  tliink  that 
dining  laMrs  iind  Ibings  of  I  l^it  sort  ai'e  not  neeess.iry, 
Inil'  llnil  we  slionld  be  able  to  get  a  cup  of  tea  whcii- 
e\er  \vr  w;Mil  it.  (  H' course  (he  expenses  ajipertaining 
lo  I'liose  .irrarigenieiits  would  righlly  devolve  upon  the 
soeielios;  but  ihe  building  I  tliink 'should  be  such  ns 
to  aiiniit  of  sneb  arrangvuietits.  I  know  it  is  some- 
times said  that  thi'  rnlva'id.agi's  i-xpc-eted  from  the  con- 
gregation of  soeielies  in  one  bnihling  ha.ve  mit  been  in 
practice  obtained  to  their  full  exteut,  that  there  is  not 
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that  intercommunication  which  formed  one  of  the 
grounds  on  which  the  societies  were  housed  together. 
But  I  think  it  is  in  a  great  measure  owing  to  the  want 
of  a  central  place  of  meeting.  It  will  be  in  the  recol- 
lection of  several  members  of  the  Commission  that 
some  time  ago  the  little  light  refreshments  after  the 
meetings  of  the  Royal  and  the  Chemical  Societies  were 
made  use  of  by  both  societies.  I  believe  they  are  not 
now,  but  I  used  to  consider  that  one  of  the  most 
agreeable  and  profitable  parts  of  the  evening,  j 
believe  there  were  difficulties  about  it,  and  it  has  been 
temporarily  discontinued ;  but  whilst  it  existed  I 
thought  it  an  exceedingly  nseful  and  agreeable  thing. 

10.444.  (Dr.  Sharpcij.)  Are  you  not  aware  that 
care  was  taken  in  the  planning  of  the  new  building 
that  what  is  called  the  ante-room,  adjoining  the  meet- 
ing room,  of  the  Eoyal  Society  should  be  made  very 
spacions,  in  order  to  allow  of  the  assembling  of  mem- 
bers of  different  societies';  who  might  meet  on  the 
same  evening,  for  conversatioii  and  refreshment  ? — I 
was  not  aware  of  that,  but  I  am  very  glad  to  hear  it  ; 
it  is  precisely  that  which  fulfils  what  I  allude  to,  and 
that  is  the  principle  which  I  think  should  be  observed 
with  regard  to  all  the  societies.  Of  course  it  becomes 
a  very  difficult  question.  The  building  having  been 
erected  and  a  certain  number  of  societies  housed  iu  it, 
the  proposal  to  turn  them  out  and  to  appropi-iate  the 
building  to  some  other  purposes  would  be  resisted  with 
an  amount  of  energy  which  I  think  nothing  would 
overcome. 

10.445.  You  are  aware,  are  you  not,  that  there 
would  not  be  room  in  the  new  building  for  all  the 
societies  desiring  accommodation  ?  —  That  is  the 
practical  point,  but  there  remains  the  other  question, 
that  there  are  a  large  number  of  societies,  I  think 
about  1 5  or  20,  which  at  present  are  thrown  entirely 
on  their  own  resources,  and  it  curiously  happens 
that  those  who  have  the  smallest  resources  have 
tlie  smallest  aid,  as  a  general  rule,  though  not  perhaps 
strictly  speaking  so.  I  should  like  to  refer,  in 
connexion  with  this  point,  to  the  case  of  the  Royal 
United  Service  Institution,  to  show  how  extraordina- 
rily these  questions  are  sometimes  dealt  with.  That 
institution  had  three  months'  notice  to  quit  the  other 
day  from  the  Chancellor  of  the  Exchequer.  How 
it  devolved  upon  him  I  am  sure  I  do  not  know,  but  he 
gave  it,  and  they  were  about  to  be  turned  out  into  the 
road,  ahuge  museum,  the  greatest  collection  of  military 
and  naval  objects,  I  believe,  in  the  world,  and  large 
models,  and  a  number  of  things  coEected  at  an 
enormous  expense  by  private  individuals  on  the  faith 
of  being  allowed,  at  any  rate,  to  have  good  warning 
before  being  obliged  to  leave  the  buildiog,  but  they 
got  notice  to  quit  in  three  months.  That  was  a  mea- 
sure so  obviously  incapable  of  being  carried  out  that  it 
was  rescinded,  and  they  have  now  a  longer  tenure, 
but  still  an  uncertain  one.  That  matter  resulted  in  a 
deputation  to  the  Chancellor  of  the  Exchequer,  from 
wiiom  was  elicited  an  assurance  that  their  case  would 
be  taken  into  consideration  by  the  Government.  I 
forget  the  exact  terms  of  it,  but  it  was  to  the  effect 
that  their  claim  was  recognised  to  certain  aid  from  the 
Government,  and  would  be  considered,  and  the  same 
answer  was  siven  to  a  deputation,  of  which  I  was  a 
member,  with  reference  to  all  those  houseless  societies. 
We  waited  upon  the  Chancellor  of  the  Exchequer  and 
were  received  with  his  usual  courtesy,  and  we  received 
the  assurance  that  the  matter  would  be  considered, 
and  that  it  was  one  which  we  had  a  right  to  press 
upon  the  Government.  In  our  committee  there  were 
one  or  two  modes  suggested  of  meeting  this  difficulty, 
one  was  that  we  should  merely  ask  the  Government 
for  the  site  on  which  we  should  erect  a  building,  and  a 
company  should  be  formed,  I  think,  with  shares  to  pay 
for  the  erection  of  the  building,  and  that  a  rent  should 
be  charged,  and  that  the  whole  should  be  so  arranged 
as  to  pay  the  shai-eholders  five  per  cent.  It  was  a  joint 
stock  jobbing  sort  of  proposal  which  I  did  not  assent 
to  at  all.  I  did  not  think  that  it  was  the  right  way  of 
doing  it,  and  I  should  he  satisfied  now  with  having 
caUed  the  attention  of  the  Royal  Commission  to  the 


subject  as  one  which  I  think  forms  a  portion   of  tho 
inquiry  that  they  are  engaged  in. 

10.446.  {Chairman.)  Do  you  consider  that  ench 
society  necessarily  requires  separate  apartments  ;  could  ^ 
not  the  same  apartments  be  used,  to  some  extent,  ' 
by  diflerent  societies  ?  —  No ;  ttey  would  require 
certainly  private  apartments  to  a  very  limited  extent, 
that  is  to  say,  their  office  would  require  to  be  that 
of  the  society  itself,  without  interference  on  the 
part  of  the  other  societies,  but  the  library  need 
not  at  all  necessarily  he  a  distinct  apartment.  I  think 
there  might  be  one  general  centra!  library,  in  which 
the  books  of  the  various  societies  might  be  collected, 
and  also  the  theatre,  the  ]jlace  of  meeting,  could  be 
used  by  several  societies,  because  they  need  not  all 
meet  on  the  same  night,  and  in  that  way  all  the 
societies  would  have  the  use  of  a  far  superior  then.tre 
to  that  which  they  could  have  if  each  liad  a  separate 
one,  and  therefore  it  would  be  econ  ^niical  to  them, 
and  tho   attendance  also  would    be  less  if  there  were 

a  community  of  apartments  in  that  way. 

10.447.  Hare  any  arrangements  of  that  kind  \\v(.'i\ 
attempted  with  regard  to  any  of  the  societies  ? — Yes  ; 
I  think  it  exists,  or  it  did  exist,  I  know,  for  some 
time  at  Burlington  House,  by  a  sort  of  private  arrange- 
ment. The  Geographical  Society  used  to  meet  in  the 
Royal  Society's  rooms. 

10.448.  Bo  you  know  whether  any  practical  diffi- 
culties were  found  to  arise  ? — I  never  heard  of  any.  I 
rather  think  that  some  of  the  societies  now  in 
Burlington  House  meet  in  the  same  room. 

10.449.  {Professor  Smith.)  The  Mathematical  So- 
ciety used  to  meet  in  the  rooms  of  the  Chemical 
Society,  used  they  not  ? — Yes  ;  but  the  instance  I 
have  just  quoted  is  an  important  one,  because  the 
Geographical  Society  was  a  very  large  society  indeed, 
and  a  very  crowded  meeting,  and  they  used  always  to 
meet  in  the  Royal  Society's  room,  which  has  now 
been  pulled  down,  as  yon  are  aware. 

10.450.  (Dr.  Shcirpey.)  The  Geographical  Society 
receive  500/.  a  year  from  the  Government,  and  they 
have  from  their  own  funds  purchased  a  house  in 
Saville  Row  and  adapted  it  for  their  offices,  and  for 
the  exhibition  of  their  maps,  but  for  the  last  two  years 
they  have  been  indebted  to  the  University  of  London 
for  the  use  of  a  hall  for  meeting  in,  because  they  are 
a  very  large  society,  and  have  very  large  meetings; 
therefore  it  is  very  difficult  to  get  a  room  that  will 
hold  them  ? — Yes,  that  is  the  case. 

10.451.  Looking  to  the  societies  now  in  Burlington 
House,  do  you  think  that  it  wonbl  be  an  economy  if 
some  of  them  met  ui  a  common  meeting  room  ? — Yes. 

10.452.  That  would  apply  to  those  who  do  not  meet 
so  often  as  once  a  week,  tliey  could  meet  in  different 
weeks  ? — Of  course  the  days  would  have  to  be  arranged. 

10.453.  It  was  proposed  originally  by  the  Office  of 
Works  of  that  time  to  have  only  one  common  meeting 
room  for  all  the  societies  in  Burlington  House;  but  it 
was  pointed  out  that  one  object  of  the  societies  being 
under  the  same  roof  was  that  they  might  meet,  at  any 
rate  several  of  them,  on  the  siune  evening,  and  it  would 
he  imjjracti cable  to  do  that  if  they  had  but  one  common 
meeting  room,  and  the  conscijuence  is  that  there  have 
been  separate  meeting  rooms  provided  for  several 
societies  ;  still  probably  some  of  those  meeting  rooms 
might  accommodate  two  or  three  wlio  meet  on 
different  nights,  and  you  think  that  that  would  econo- 
mise space  and  .also  the  expense  of  fitting  up  those 
meeting  rooms  ? — YVs,  it  would  economise  space,  and 
not  only  that,  there  is  a  higher  advantage  still  in  it, 
that  if  you  have  a  smaller  number  of  meeting  rooms 
they  would  lie  more  commoilious. 

10.454.  You  state  that  there  seems  to  be  no  in- 
telhgible  principle  as  to  the  selection  of  some  societies 
and  the  leaving  out  of  others  ;  in  the  first  place,  it  is 
necessary  as  regards  the  particular  locality  of  Burling- 
ton House  that  there  should  be  a  selection  because 
you  cannot  introduce  all  ? — Certainly. 

10.455.  Then  does  it  not  occur  to  you  that  there 
might  be  a  principle  of  seniority;  are  you  aware  that 
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originaUy  the  Royal  Society  had  its  own  apartments  in 

the  city  ?— Yes. 

10.456.  And  that  very  nearly  a  century  ago,  when 
Somerset  House  T\-as  being  built,  George  the  Third 
assigned  to  the  Koyal  Society  and  the  Society  of 
Auttquaries  .ipartments  there,  to  be  held  during  the 
pleasure  of  the  Crown  ? — Yes. 

10.457.  Provided  always  that  they  were  to  be 
(ippUed  to  no  other  purpose  ?— Yes,  1  am  aware  of 
that. 

10.458.  And  arc  you  aware  that  Sir  AVilliam  Cham- 
bers was  directed  to  furnish  plans  and  descriptions  of 
those  apaitments  which  you  know  the  Koyal  Society 
possessed  ;  but  when  they  moved  i'rom  Somerset  IIouso 
it  was  stipulated  with*  the  Government  tliat  tlieir 
removal  should  not  in  auy  way  weaken  tlieir  claim 
upon  the  Government  for  accommodation  in  some  other 
place  ? — -Yes. 

10.459.  So  that  those  two  societies  stand  in  a 
particular  relation  to  the  Government  with  reference 
to  that  claim? — No  doubt  tliat  is  so. 

10.460.  Several  other  societies  had  been  also  located 
in  Somerset  House,  and  when  their  apartments  were 
required  for  another  purpose  it  was  determined  they 
should  be  transferred,  was  it  not,  to  Burlington 
House  ? — Yes. 

10.461.  Do  you  not  think  that  that  might  afford  an 
explanation  of  why  some  are  to  be  accommodated  there 
and  others  not  ? — It  is  jiossible. 

10.462.  Do  you  think  that  nil  self-constituted 
societies  are  of  like  importance  and  would  be  cntitlc^l 
to  the  same  aid  ? — Certainly  not  necessarily  so.  That 
would  involve  an  examination  into  their  respective 
claims  which  there  is  nobody  to  make,  and  that  is  the 
difficulty, 

10.463.  Seeing  that  it  would  be  impracticable  to 
introduce  any  more  societies  into  Burlington  House, 
would  you  propose  that  there  should  be  another  large 
building  erected  for  the  purpose  of  accommodating 
those  societies  ? — I  do  not  see  any  other  solution, 
supposing  their  claims  to  be  admitted. 

10.464.  You  would  prefer  that  to  giving  them  the 
means  of  providiug  themselves  separately  ? — Yes,  that 
would  he  far  preferable  I  think,  I  might  say  with 
reference  to  what  has  just  been  pointed  out  to  me  as 
to  the  mode  in  which  the  Koyal  Sociely  gained  its 
footing,  that  in  those  days  the  number  of  scientific 
societies  was  very  small,  in  fact  the  Royal  Society 
was  the  scientific  society  and  represented  science ; 
but  gradually  the  numbers  have  increased,  and  claims 
have  been  put  in  by  degi'ccs  without  any  proper 
.system  I  think. 

10.465.  Perhaps  you  are  not  aware  that  the  Royal 
Society  gave  something  in  the  shape  of  un  equivalent, 
tliey  gave  to  the  nation  a  crdlection  of  objects  of 
interest? — Yes;  tlie  Geographical  Society  which  \ou 
mentioned  as  receiving  a  grant  of  500/,  a  year  receives 
it  on  condition  not  only  of  keeping  ii[i  the  a]>;ir([nc[it 
but  of  throwing  the  maps  0|)cn  to  the  )inblic,  and  any 
mc^rnber  <jf  tl.-e  community,  although  imt  a  l'rll(.)w  of 
the  Ccfigrapliicai  Society,  ban  ;ni  alisohitc  right  to 
insjH.'Ct  llie;-e  m;q»s. 

10.466.  i  Prn/'rssor  SmUli.)  Air  ymi  nware  of  a 
sjici-ial    diflifidly    in    llic    w;iy    of    yonng    si.cirl  ics,    I 


and  we  got  a  charter  of  incorporation  about  four  or  five 

years  ago. 

10.467.  Is  not  that   the  last  which   succeeded  in 

doing  so  ? — I  Jim  not  aware — that  difficulty  has  not 
come  to  my  notice.  I  only  know  that  we  got  our 
charter. 

10.468.  The  Mathematical  Society  has  been  trying 
ever  since  its  existence  to  obtain  a  charter,  but  has 
not  succeeded  ;  are  you  aware  of  that  ? — No.  That 
might  constitute  a  principle  of  selection;  but  if  there 
is  to  be  a  difficulty  about  getting  a  qualification,  that 
would  not  be  quite  a  foir  one. 

10.469.  {Professor  J fuxicij.)  Has  it  occurred  to  you 
that  tlie  Royal  Society,  not  only  on  account  of  its 
seniority,  but  on  some  other  grounds,  has  a  right  to 
be  considered  in  an  entirely  different  light  from  all 
the  rest.  You  are  doubtless  quite  aware  that  in  any 
other  scientific  society  tlie  only  condition  of  member- 
ship is  that  a  man  pays  his  entrance  fee  and  hia 
suljscription,  whereas,  as  you  arc  aware,  the  election 
to  a  fellowship  of  the  IJoyal  Society  is  upon  a  totally 
different  foundation  ? — Quite  so. 

10.470.  Does  not  that  put  the  Royal  Society  quite 
apart  from  its  seniority  of  standing  ? — I  think  it  does. 
I  think  if  the  Royal  Society  alone  were  provided  by 
the  Government  with  house  room,  the  argument  would 
be  sustainable  in  that  direction,  that  it  is  exceptional ; 
there  is  no  doubt  in  the  world  about  that  ;  but  then 
many  other  societies  which  are  not  exceptional  have 
gained  the  same  advantages  as  the  Royal  Society. 

10.471.  Still  you  yourself,  I  take  it,  would  not  put 
the  Koyal  Society  upon  the  same  footing  as  other 
societies  ?  — No  ;  it  is  notoriously  on  a  different 
footing. 

10.472.  Does  not  tliat  lead  further  to  the  considera- 
tion whether  it  is  at  all  practiealdc  or  desirable  to 
throw  the  library  of  the  Royal  Society  with  that  of 
the  other  societies  into  a  common  library;  would  that 
be  just  to  the  fellows  of  the  Royal  Society? — It  is 
quite  a  foir  question  to  raise,  I  think,  and  at  the  mo- 
ment I  should  hardly  like  to  give  an  answer  to  it. 

10.473.  Take  the  lowest  pecuniary  view  of  the 
question.  A  fellow  of  the  Royal  Society,  as  you  are 
aware,  pays  4/.  a  year  as  his  subscription,  and  there  is 
hardly  any  other  society  in  which  the  subscription  is 
more  than  21.,  and  on  the  basis  of  pecunimy  founda- 
tion is  it  not  rather  hard  to  make  them  share  their 
privileges  with  those  who  pay  so  nuieh  less  ? — I  should 
not  like  any  comparison  made.  T  think  it  would  bea 
matter  for  muru.il  amingi'ment-^. 

10.474.  Do  yon  ihink  it  a  fair  ihlng  to  a?k  of  the 
fellows  of  the  Koyal  Society  .^ — I  am  as  jeidous  of  tlie 
privileges  of  the  Royal  Society  as  any  member  of  it; 
and  if  it  stood  alone  in  the  matter  I'think  I  should 
hardly  hnve  bronglit  it  forward. 

10,47.3.  I  did  not  ap|irehend  quite  elonrlv  Avliat 
answer  you  gave  to  the  snggeslioii  uf  Dr.  SliaVpey  as 
to  li()w  you  iii'eln  find  out  \A'liieb  of  llio  socielies  calling 
tliemselves   seientille    ;tre   entitled    to  the    privilege  of 
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George  B.  Airy,  Ksq. 

10.477.  {Chairman.)  You  have  been  Astronomer 
Royal  for  ti  great  many  years,  have  you  not  ? — I  have 
been  Astronomer  Royal  for  36  years. 

10.478.  And  at  pi-espnt  you  are  also  President  of 
the  Royal  Society  ? — Yes. 

10.479.  The  advancement  of  science  is  a  subject  to 
which  you  have  paid  no  doubt  much  attention  ? — In 
various  ways.  Ever  since  I  was  at  Cambridge,  in 
fact,  it  has  been  before  me  in  some  way. 

10,430-1.  Have  you  any  measures  to  sugijcst 
which  you  think  it  desirable  should  be  adopted  with 
a  view  to  the  advancement  of  science  ?— Mr.  Lockyer 
has  just  placed  before  me  the  precis  of  the  remarks  by 
Colonel  Strange,  and  there  are  some  things  in  it 
which  I  think  are  well  deserving  of  attention.  One 
of  the  first  that  occurs  is  on  page  2,  where  he  says 
that  there  should  be  at  least  one  public  observa- 
tory in  England  for  researches  in  the  physics  of 
astronomy.  It  is  qiiite  true  that  there  is  scarcely  any 
provision  for  that  subject  at  this  time ;  the  fact  is,  it 
lias  grown  up  a  great  deal  in  modern  times,  and  the 
field  of  astronomy  is  far  wider  now  than  ic  was. 
When  I  began  to  be  an  astronomer,  such  questions  as 
those  of  the  constitution  of  the  sun  and  the  like  were 
not  entertained.  They  could  not  be  followed  out, 
because  the  instruments  were  wanting  ;  but,  especially 
since  the  duty  was  taken  off  glass  (1  think  that  has 
been  the  critical  point  in  astronomical  physics),  the 
improvement  in  instruments  of  various  kinds  has 
been  so  gi'eat  that  it  has  led  up  not  only  to  improve 
the  old  observations,  but  to  speculate  on  new  ones  to 
a  very  great  extent. 

10.482.  Do  you  think  it  would  be  practicable  to 
adopt  any  measures  at  the  present  observatory  at 
Greenwich  to  make  observations  of  that  character  ? 
— I  think  it  is  possible  that  it  might  be  done,  but  I 
am  not  prepared  with  a  plan  at  present,  and  I  am 
very  much  inclined  to  think  that  the  difficulties  in 
these  matters  will  be  rather  in  detail  than  anything 
else.  There  is  always  a  difficulty  in  ke<^ing  an 
observatory  of  rather  an  indefinite  character  in  such 
a  state  that  it  will  satisfy  the  public  demands.  One 
man  will  go  into  the  matter  so  extremely  fancifully 
that  he  will  be  laughed  at,  and  another  man  will  do 
nothing  at  all;  and  it  is  very  difficult  indeed  to 
satisfy  the  public  upon  the  efficiency  of  such  an 
observatory. 

10.483.  I  think  Colonel  Strange  expressed  an 
opinion  that  space  would  be  an  obstacle  at  Greenwich 
to  undertaking  any  observations  of  that  kind  ? — Tliat 
would  be  so  in  its  present  conditions,  but  that  might 
be  overcome  by  degrees,  I  have  no  doubt.  It  has 
been  found  necessary  within  the  last  three  or  four 
years  to  extend  our  grounds  at  Greenwich.  I 
represented  in  the  first  place  to  the  First  Commis- 
sioner of  Her  Majesty's  Works  that  wo  wanted  space, 
and  that  I  projiosed  to  apply  through  the  Admiralty, 
which  is  my  proper  department,  for  more  space.  The 
First  Commissioner  of  Works  received  my  notice 
very  courteously,  and  I  then  went  on  with  my  appli- 
cation in  a  formal  way,  and  in  no  long  time  a  piece  of 
ground  was  allotted  to  me.  I  ought  to  say  that  it 
requires  the  Sovereign's  assent  under  the  royal  sign 
manual.  But  judging  from  what  occurred  in  our 
case,  I  do  not  think  that  there  would  be  any  difficulty 
in  further  extension  ;  not,  perhaps,  in  juxtaposition 
with  the  present  ground,  not  (as  an  estate  owner  would 
say)  in  a  ring  fence;  but  I  think  a  piece  of  ground 
might  be  got  from  another  part  of  the  park,  where 
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the  public  would  not  miss  it  very  much,  and  where 
it  would  be  in  sufficient  proximity  to  the  Royal 
Observatory  to  be  under  the  .same  general  control. 

10.484.  If  a  department  of  that  kind  were  insti- 
tuted, do  you  sec  any  objection  to  its  beiog  placed 
under  tho  Astronomer  Royal,  or  would  it  give  him  too 
much  to  do  ? — It  would  give  him  much  to  do,  but  still 
he  would  not  have  so  much  to  do  as  the  First  Lord  of 
tho  Admiralty,  A  great  deal  may  be  effected  by 
organisation,  especially  with  the  license  to  have  officers 
of  good  position  under  him;  to  liave  lieutenants  of 
a  good  class.  In  the  old  state  of  things  at  the  Green- 
wich Observatory  it  would  have  been  impossible  to  do 
anything  of  that  soit,  because  the  officers  whom  I 
found  at  the  Observatory,  when  I  first  went  to  it,  were 
of  a  kind  totally  incompetent  to  anything  of  the  sort ; 
and  the  first  stipulation  that  I  made  upon  going  to 
Greenwicli  was  that  I  should  have  for  chief  assistant 
a  man  of  good  position  from  the  University  of  Cam- 
bridge— a  high  wrangler  from  the  University.  That 
was  sanctioned,  and  I  have  now  had  three  chief  assist- 
ants in  succession,  all  men  in  that  position.  My  present 
chief  assistant,  Mr.  Christie,  is  a  fellow  of  Trinity 
College  at  this  time,  and  was,  I  think,  fourth  wrangler, 
or  a  high  wrangler,  at  all  events,  and  he  is  a  man  who 
is  likely,  I  think,  very  highly  to  support  the  credit  of 
the  observatory;  and  I  could  trust  almost  entirely  the 
interests  of  one  observatory  to  a  man  of  that  class 
with  a  moderate  supervision  from  myself,  and  to 
another  such  man  I  could  entirely  trust  the  interests 
of  another  observatory,  with  similar  supervision  from 
myself.  Whatever  is  done  in  a  place  like  this,  respon- 
sibility must  be  coneentrated  upon  the  one  man  who 
commands  all.  I  should  not  contemplate  any  dimi- 
nution of  that  responsibility,  but  I  do  not  think  there 
would  be  any  difficulty  in  carrying  out  an  extension 
of  that  kind. 

10.485.  Are  you  prepared  to  express  an  opinion  as 
to  whether  it  is  an  object  which  would  be  a  proper 
one  for  the  Government  to  take  up  as  a  State 
establishment  ? — The  Government  are  already  pushed 
very  hard  in  their  estimates.  The  screw  is  always  put 
upon  them,  "  Cannot  you  reduce  the  estimates  a  little 
more  ?  "  And  then  it  would  always  come  to  a  ques- 
tion of  extensive  feeliug  in  the  House  of  Commons, 
and  of  popular  feeling  out  of  the  House  of  Commons  ; 
and  I  am  confident  from  what  I  have  seen,  that  those 
two  bodies  woiild  not  in  every  case  support  an  exten- 
sion. The  Hoase  of  Commons  would  be  more  likely, 
I  think,  to  do  so  than  people  outside.  I  stated  the 
other  day,  in  Colonel  Strange's  hearing,  that  when  I 
mentioned  to  a  most  respected  friend  of  mine,  a  man 
in  the  country,  upon  whose  judgment  I  should  have 
relied  more  than  on  that  of  any  other  person  ihat  I  know, 
something  of  the  experiments  in  the  Harton  colliery 
which  I  undertook  ;  and  in  mentioning  the  thing  to 
him,  I  said  that  the  charges  wore  entirely  my  own, 
except  that  the  Admiralty  assisted  me  with  a  grant ; 
he  said,  "  Of  how  much  ?  "—"  100/.,"  I  said.  "  Then," 
he  said,  *'I  solemnly  protest  against  every  portion  of 
that  100/,  which  1  shall  have  to  pay."  I  think  it 
will  be  found  that  there  is  a  greater  extent  of  that 
feeling  in  the  country  than  the  advocates  of  science 
frequently  reckon  upon. 

10.486.  Should  you  say  that  it  is  an  object  which  is 
not  very  likely  to  be  prosecuted  with  sufficient 
vigour  unless  taken  up  Viy  the  Government? — I  do 
not  see  how  it  could  go  on  except  it  were  taken  up  by 
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the  Govenimenl.     I  do  not  believe  that  it  could  go  on 
in  any  other  way. 

10,487.  It  is  not  lilic'.y,  yim  think,  to  he  pvosceutcd 
hy  private  iiuliWdiials,  or  hy  other  i)ulilic  hoiliey 
siioh  as  the  Uiiiversilii's  i'— So,  I  think  th.at  their 
funds  are  almost  all  reililii'ed  for  other  ohjeets,  tind  the 
ditheully  even  of  n<atiiie;  the  hirsiiies^^  into  shajie  is 
extlemely  ;:reat.  Great  dilHeiilty,  as  yoiu-  (iraee  is 
awnro,  has  l>eeli  I'oimd  in  erentiii;^'  anythiiii<  like  a 
piihlie  tiiiid  ill  the  Uiiiversiliis,  even  lor  |,mji"sis 
■      ■  niiaiie    to    tlieii- ordilisry  piirsiiils 
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'•  for,"  and  so  ou.  From  the  time  when  I  was  fir.st 
appointed  to  the  Oh.servatory  at  Cambridge,  and  siili- 
sequentlv  at  Greenwich,  I  have  expressed  the  same 
thing  myself  to  some  extent,  that  is  to  say,  I  have 
repeatedly  brought  before  the  Ijoard  of  Visitors  the 
question  Avhether  we  might  not  omit  the  printiug  of  a 
great  quantity  of  original  observations  ;  and  at  one 
time,  at  their  request,  I  took  the  opinion  of  .several 
persons  whose  decision  might  be  supposed  to  have 
some  weight.  I  don't  remember  wdio  they  all  were, 
hut  I  remember  one  was  M.  liiot  of  Paris,  and  1  re- 
member another  person  wdiose  opinion  was  expressed 
mtli  equal  energy  with  ]M.  Biot,  was  the  late  Professor 
Johnson  of  tjxford,  and  they  both  most  eirergetically 
urged  that  the  piiuting  ought  to  he  kept  up  in  the 
present  shape.  I  think  it  was  their  opinions,  in  a  great 
measure,  that  induced  the  Board  of  Visitors  of  tlie 
lioyal  OUservatory  to  recommend  tli.il  the  priming 
.should  be  kept  up  in  the  same  slate  a^  al  present.  Ihit 
it  would  he  a  great  thing  if  we^  ciaiid  n\(iid  it,  not 
simply  for  the  expense  of  tlie  typographical  work,  hot 
for  the  labour  and  expense  in  the  preparation   in   the 
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brought  into  a  continuous  routine  we  can  carry  it  on 
to  any  extent. 

10.492.  You  <lo  not  find  that  it  interferes  with  your 
other  work  ? — By  no  means  to  such  a  degree  a.g  to  be 
Iroulilesome.     Some   physical  observations  to   which 
C!oloiiel  .Strange  has,  1  think,  attached  some  importance, 
sm-h  as  eontlnned  observations  of  the  spots  ou  the  sun, 
eiinlil  be  carried  on  very  well  at   Greenwich,  because 
they  are  tilings   wliicli  would  occur  every  day.     The 
tilings  wliieli    vyoiihl  trouble   us,   and  would  trouble 
:,lm,ist  any  other  olllce,  I  believe,  in  the  .same  way,are 
those  things  liir  vvliieh  no  precise  rule  of  continuation 
«-aii  l,e  given.     In    the  earlier  paragraph  on  page  2  of 
t!o!oii,t  Siraii'M's  papei,  lie  s;iys.  "  At  least  one  public 
"  olis,iy;,l,,ry  liir  sie'li  |iiir|i',.fs  is  reipiired  in  England. 
■'   It  slioiiM   'l„i    or;j,iiiIseil    to    sillily   photographically, 
"  spei'lroseopirally,  and   ocularly,  the  structure  of  the 
'■  sun,  ami  the  eliaiiges   therein,  the  physical  structure 
,  planets,  comets,  asteroids,  &c.,  so  as  to 
'  for  slnilyiiig  the  relation  to  each  other 
arth  of  the  vitrioiis  heavenly  bodies.     It 
aite  a    map  of  the  moon,"  and   so  on, 
o  that,  I   may  say  that   much   of  that 
could   lie  done  under  the  general  superintendence  of 
the  Astronomer  lioyal.      He  ^vould    have  a   good  deal 
of  work  on  his  liamls.  of  eoiii >,■.  and  perhaps  it  might 
be  done  a  little  bi  Iter  if  it  wi'v^_-  made  an  independent 
office;  but  still  it   is  a  serie.   of  oliservations  which 
admit  of  being  organised   in  routine,  and  which  could 
be  carried  out  advaiita.geousIy  by  a  Giovernment  esta- 
blishment.    When  they   cease   to   be  of  the  order  of 
routine,  1  think  that  a  Government  cstablisliment  faik 
Colonel  Strange  also   says,  and  I  think  it  is  a  faithful    ' 
Te]ireseiitiitioD,  "  The  .Standards  Commission  docs  not 
"  profess  abstract  investigation,   or  only  to   a  ]iartial 
"  extent.       Its    researches   ai-e    mainly    for    its   own 
"  purposes  only,  viz.,  for  ascertaining  and  maintain- 
"  iug  the  values  of  its  various  standards  of  measure, 
''  weight,    and    capacity.     And    these,    no    doubt,  it 
"  will  still   have  to  continue,  though   many  of  them 
be    repeated    bv    the    physical    laboratory  (if 
'"  '      I)      and      the     ( (nlnaii,  e    Surv.y.        The 
ent   is  at    present   not  available 
only    to    public    institutions." 
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aiige  says.   "Al,,,,,!  Utvearsago  1  V  as  imrilstedby 
he  Seerelary  ,,f   Slat,'  lor  Imlia  with  the  designing 
•f  an  exiimsive  seriis  of  g,s.,l,..i,eil  inslriimenls  of 
he  liigl„,sl  ,.l;,ss  Ibr  ih,,    use   ,.1'  the  Cival  Trigono- 
iieliii'al    Survey    ,,l     India,      Tli,.    alloy  alnmiuiiim 
iron/,,  allrael,,!  my  iioliiv    iis  profiililv'  .snitalilo  for 
"llie  ot  my  pui|„,s,,s:   l,iil   l  e.mlil  olitii  I  n  11,1  rchablo 
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must  generally  be  worked  out  by  persons  who  feel  the 
want. 

10.493.  You  do  not  think  it  desirable  tliut  nny  per- 
manent government  establishments  should  be  founded 
with  a  ^new  to  take  up  questions  of  that  kind  ? — I  do 
not,  and  for  this  reason,  that  I  feel  myself  that  I 
could  not  plan  an  establishment  which  would  do  it. 
If  a  distinct  plan  were  brought  forward  for  considera- 
tion, I  might  be  better  able  to  pronounce  a  trust- 
worthy opioion,  but  at  present  T  do  not  see  how  any 
establishment  iy  to  be  planned  for  the  purpose. 

10.494.  Do  you  think  that  when  wants  of  that  kind 
present  themselves,  it  is  desirable  that  the  Govern- 
ment should  give  assistance  ? — Yes.  The  assistance 
which  the  Government  can  give  will  he  mainly  in 
money,  but  I  think  it  very  desirable  that  the  Govern- 
ment should  entertain  benevolent  intentions,  without 
saying  precisely  how  they  are  to  be  carried  out.  But 
my  own  Ijelief  is  that  it  must  generally  be  done  in 
money.  On  page  7,  Colonel  Strange  says  with  respect 
to  Museums  of  Scientific  Instruments  and  the  like, 
"  At  present  the  designing  of  scientific  apparatuf?  of 
"  the  higher  order  is  in  the  hands  of  a  few  makers 
"  whose  views  of  possible  perfection  must  be  influenced 
"  by  trade  considerations.  As  a  rule  men  of  science 
"  in  England  are  not  sufficiently  conversant  -with  the 
"  intimate  structure  of  the  apparatus  they  use,  nor 
"  are  they  well  informed  as  to  what  already  exists  ;" 
and  so  on.  I  should  say  with  regard  to  this,  and  espe- 
cially T  know  it  with  regard  to  such  things  as  telescopes, 
that  if  you  wish  to  have  any  improvement  in  the  parts 
of  a  telescope,  we  will  say  in  the  eye-piece,  it  is 
of  no  use  to  go  to  a  maker ;  he  cannot  improve 
it ;  his  mathematical  education  has  not  been  suffi- 
cient for  it.  I  have  been  quite  struck  by  seeing 
that  even  in  some  of  the  commonest  instruments, 
the  makers  of  them  are  not  at  all  aware  of  the 
couditiou  which  is  necessary  for  the  action  of  the 
instrument,  and  they  must  learn  those  conditions 
from  persons  who  have  had  a  more  regular  scientific 
education.  I  once  represented  that  to  an  optician  of 
some  repute  who  sold  stereoscopes.  I  said  to  him, 
"  This  stereoscope  is  quite  useless  to  me  and  to  many 
'*  other  persons."  The  maker  did  not  see  why  it 
should  be  so,  and  he  inquired  of  me  why,  and  I  said, 
"  Because,  if  you  look  at  it,  it  is  quite  clear  that  the 
"  lenses  are  in  such  a  position  that  the  two  eyes  can- 
"  not  see  through  the  two  lenses  at  once,  which  is  an 
"  essential  condition  of  the  stereoscope."  The  man 
was  not  aware  of  that  at  all  ;  he  was  a  man  con- 
ducting a  large  business,  and  in  high  repute,  but  he 
was  not  aware  that  that  was  an  essential  condition  of 
the  stereoscope  ;  and  of  course  it  will  be  understood  as 
more  likely  still  that  there  should  be  difficulties  of 
that  sort  in  the  thing  which  I  have  just  mentioned, 
the  improvement  of  the  eye-pieces  of  telescopes.  I 
say  that  all  improvements  of  that  kind  must  come  from 
persons  of  a  higher  class  of  education,  and  that  such 
improvements  will  not  be  suggested  by  a  museum  of 
scientific  instruments  and  apparatus  and  the  like,  for 
I  found  an  optician  wliowas  selliag  those  stereoscopes 
off,  it  may  be,  by  hundreds,  and  yet  he  would  never 
have  "found  out  the  cause  of  the  defect. 

10.495.  {Professor  Huxley.')  Might  not  a  museum 
of  instruments  be  of  advantage  to  persons  of  higher 
education  ? — Very  possibly,  but  the  thing  at  which  we 
really  want  to  begin  is  the  practical  matter  of  physics 
— mathematical  education— that  is  the  poiut  to  begin 
with. 

10.496.  {Chairman.)  That  is  a  point  upon  which 
the  Commission  would  like  to  have  your  views,  as  to 
whether  anything  more  is  required  than  is  done 
at  present  in  this  country  ? — ■Your  Grace  knows 
the  constitution  of  the  University  of  Cambridge  as 
well  as  I  do,  and  you  know  its  excellencies  and  in 
some  measure  its  defects,  and  I  have  no  hesitation  in 
saying  that  I  look  to  the  University  of  Cambridge  as 
the  source  from  which  general  improvements  in  the 
scientific  education  of  persons  of  all  ranks  may  l>e 
(expected  to  flow  best.  Its  system  in  respect  of  the 
subjects  which  really  are  taken  up  there  is  admirable; 


but  it  requires  some  mochfication.  The  subjects  which 
occupy  some  of  the  best  men  at  Cambridge  are  what 
has  been  truly  called  eidola  specus.  They  are  far 
too  much  confined  to  pure  mathematics  or  to  imaginary 
problems  of  mechanics,  &c.,  things  which  are  bred  in 
their  own  minds,  but  have  no  bearing  on  naturjd 
philosophy.  A  Cambridge  man  sits  in  his  room  all 
the  evening  and  thinks  of  them,  and  produces  matters 
of  great  ability  and  great  ingenuity,  but  they  are  not 
of  any  use  for  the  science  of  the  world.  1  have  tried 
very  hard  myself,  and  even  within  the  last  few  years, 
to  do  what  can  be  done  at  Camljridge  in  the  way  of 
making  some  alteration,  and  I  have  found  a  general 
desire  to  assist  me  upon  the  part  of  the  authorities ;  but 
everything  will  depend  upon  the  personal  character  of 
the  examiners  for  honours  there.  One  considerable 
fault  is  that  the  examiners  for  honours  are  taken  too 
much  from  the  University,  and  too  much  from  the 
younger  men  of  the  University,  who  have  had  no 
acquaintance  with  the  current  science  of  the  world; 
and  the  best  thing  that  could  happen  to  the  University 
Avould  be  to  have  a  good  deal  of  foreign  blood  in  it. 
Th^t  has  been  felt  in  the  medical  examinations,  and  at 
the  present  time  the  medical  degrees  at  Cambridge 
are  tested  through  medical  examiners  from  London 
and  Edinburgh. 

10.497.  Then  your  suggestion  in  that  respect  would 
be  chiefly  with  regard  to  the  higher  examinations  ? — 
Yes. 

10.498.  But  in  the  more  elementary  examinations 
you  do  not  think  that  any  change  is  required  ? — No  ; 
and  even  up  to  a  high  point  there  can  be  nothing 
better.  In  many  points  the  Cambridge  examination  is 
admirable. 

10.499.  Arc  any  changes  contemplated  at  present 
with  reference  to  the  character  of  the  higher  examina- 
tions ? — I  do  not  think  that  there  are,  but  some  prizes 
have  been  established  in  some  of  the  Colleges  in  the 
nature  of  Fellowships,  and  in  other  places  of  scholar- 
ships, expressly  intended  for  natural  science,  and  I 
think  in  some  measure  for  physics — mathematical 
science — ^Ijut  I  am  not  quite  sure  of  that.  To  show 
how  matters  of  detail,  with  which  it  is  difEicult  for  an 
external  body  or  commission  to  meddle,  interfere,  as  I 
conceive,  with  the  high  interests  of  the  scientific  edu- 
cation of  that  University  ;  at  the  time  when  I  took  my 
decree  there  wore  different  examinations  for  persons 
aspiring  to  difi'erent  degrees  of  honour.  1  am  not  sure 
whether  that  was  so  when  your  Grace  took  your 
degree  at  Cambridge — whether  there  were  different 
examinations  for  the  men  who  were  supposed  to  do 
differently  in  the  Senate  house — but  in  my  time  that 
was  so.  The  same  questions  were  not  given  to  all  the 
candidates,  but  they  were  divided  into  groups,  and  one 
group  answered  one  set  of  questions  and  another  group 
answered  another  set  of  questions,  and  so  on.  I  suppose 
there  was  some  inconveuiencc  in  that  plan,  or  at  any 
rate  tliere  was  a  good  deal  of  trouble  in  the  arrangement, 
and  some  time  ago  it  was  arranged  that  men  going  for 
honours  should  have  the  same  questions  all  through. 
The  effect  of  that  is  that  men  who  are  competent  for 
the  lower  honours  get  many  questions  which  it  is 
impossible  for  them  to  answer,  and  that  men  going  in  for 
the  high  honours  have  their  time  occupied  in  a  groat 
measure  by  a  number  of  questions  which  ought  never 
to  come  before  them,  because  they  are  presumed  by  all 
the  education  tliat  follows  ;  and  in  consequence  of  that 
it  has  been  found  necessary  to  lower  the  standard  for 
the  jnirpose  of  accommodating  the  questions  to  all 
classes ;  the  standards  of  the  questions  have  been 
lowered.  I  was  very  indignant  indeed  when  I  heard 
of  one  thiog  which  I  particularly  mentioned  in  a 
printed  paper  once  to  the  University  of  Cambridge  ; 
namely,  that  one  subject  of  which  the  results  are 
known  to  every  oflicer  engaged  on  the  geodesic 
survey  or  the  like,  the  theory  of  the  figure  of  the 
earth  supposed  heterogeneous,  was  expressly  and 
l>y  name  detached  from  the  studies  of  the  Uni- 
versity. I  looked  at  that  as  a  dishonour  to  the 
University  ;  and  I  mention  it  now  as  one  of  the  conse- 
quences of  a  system  with  which  it  is  very  difficult  for 
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any   Gxternal  body  to  meddle  at  all,  but  which  may 
produce  very  bad  ciFects.     I    liave  spoken    twice    in 
public  in  the  University  of  Cambridge  on  tliis  matter, 
and  once  was  on  this  occasion.     I  had  been  requested 
to  give  the  Rede's  lecture  in  the  Senate  House,  a  public 
lecture,  which  is  exclusively  upon  a  physical  matter, 
but  it  is  only  a  single  lecture.     I  gave  my  lecture  upon 
a  subject  wliieli  I  thought  proper  tor  the  time,  and  I 
then  added  to  it  a  number  of  oral  remarks  u])on  the 
connexion  whieh   this  institution  had   with    the  Uni- 
versity in   general,  and   bow    niueh    it   miglil.  ])romote 
physical  science,  and   how  gre;it  tlie  defect  oi'  science 
was,  and    1    pointed  out   partieulnr    inslivtices.      1  was 
very  mucli   struck   then   to   obsc)-\-e    bow  sensitive  tli(^ 
undergraduates  wove  tothose  remarks.     TItey  cbeerrd 
very  heartily  when  T  said  that  it;  woidd  be  i)ossiblr  to 
introduce  such  a  thing  as  the  theory  of  sound,  siud  tin.: 
theory  of  magnetism,  and  the  theory  of  wavc^,  into 
the    studies    of  the    Univei-sity,    all    of  them    things 
which  are  well  known  out  of  the  University,  but  are 
not  in  the  least  known  in  it.     A  good  deal  of  eorres- 
pondence  followed,  and  at  last  I  undertook  gratuitously 
to  give  a  course  of  lectures  on  magnetism  in  the  Uni- 
versity, and  my  lecture  room  was   tilled    with   under- 
graduates, who  were  most  anxious  to  learn   something 
about  magnetism,  and  they  took   the  greatest  pains  to 
learn,  especially  ia  this  way.     Tiiey  actually  divided 
themselves  into  copying  classes,  in  order  to  copy  all 
the  manuscripts   of  the    mathematical    investigations 
which,  in  default  of  books,  I  had  prepared  fortliem  on 
large  cards  whieh  I  had  ]jut  u|)  against  the  wall.    The 
representative  of  one  class  was  engaged   in  cop^dng 
one  paper,  and  the  representative  of  another  class  was 
engaged  in  copying  another,  and  so  on,  and  they  all 
ultimately  got  complete  manuscript  copies,  and  tiiey 
were  distributed  accordingly  in  that  way.     Tliat  was 
the  genuine  feeling  among  the  students  there  ;  but,  as  I 
have  said,  from   the   circumstance  that  the  examiners 
arc  so  much  concentrated  in  their  own  rooms  with  tlic 
studies  which  present  themselves  to  their  own  minds, 
those   things  never  come   into    the    examination,    or 
scarcely  at  all;   and  that  is  the  want  now  of  such  a 
place  as  the  University,  whieh  I  look  upon  as  the  most    ' 
hopeful    source    for    education  ;    ir.    must,    be    in     the 
choice    of   examiners    that    tlie    movement   must    bo 
made. 

10.500.  Have  you  ever  made  any  suggestions  at 
Cambridge  as  to  the  alteration  of  tlie  system  of  select- 
ing examiners  ? — I  do  not  remember  at  this  moment 
whether  I  have  or  not.  I  do  not  think  that  I  have  in 
public,  but  I  have  in  private  frequently. 

10.501.  What  is  your  oiiinion,  generally,  as  to  the 
value  of  the  professorial  system  of  education  ? — lu 
that  case  the  responsibility  comes  more  distinetly  U[iou 
individual  persons,  iuid  a  gi-eat  deal  eiiu  be  done  by  it, 
but  not  exclusively.  If  the  pnifessorial  .system  be 
tak(;n  alone,  it  will  generally  be  a  ^ery  shallow  system 
indeed.  There  is  notblng  to  be  (■(.ni|i;ued  h.  tju^ 
tutoriid  system  at  Caitibridge  fei' woikiiig  men  tlni- 
rougbly  into  tlie  details  of  every  subjeet  whieb  lliev 
are  studying.  The  professoi'ial  sysb-m  cannot  ilo  llial. 
at  all,  but  it  can  convey  a  kuowledire  of  a  Lireal.  iii;iii\- 

irafus  e;ui  he  exbibited  and  i-ouM  be 
bundling  of  students,  ajid  ■^n  on,  Ibr 
10  p)'ovision    ami    no    iiossibiliiy  in  |  he 


thin'T.s 


th' 


be 


i<n:il  le 
I  thii 
ght  l-r. 


whir-!; 
tutors 

10,5()1>.    Do  you  lliiiik  that  Jl,  we 
establish  a.ity  eoniM'xiou  between  iheproCes 
and    the    tntoi'ial    insl  I'nedort  ? — \'es  ;   ami 
would  be  possible  lo  ilo  (hal,  ;i.nd  llnitil  in 
with  advantage. 

10,.^03.    When  yon  wiy    iIniI    y<„i   tliink 
betwofin  the  teae,h(;i-s  anil   tin'  exiiiiiiiicis  \( 

to  wdiat    sort    of   connexion    do  y vli 

fpH!Stion  which  has  been  sonHi\vlia.t  debj|[ 
one  ha.nd  Mr.  Ivowe  ha.s  (lesii-..,|  |o  |i;i\o  ;i.  iioiinal 
esttdjlislmien),  of  examiners,  wlm  sbnnhl  e.\:i.iiiiii(' 
througbnni,  r.u-ry  edne;ilinnal  esla.|ilishrnei,|,  in  |.;n„. 
land,  ami,  on  tint  ol.biT  hand,  it  has  been  very  mnHi 
opposed  by  I  (r.  i'h-yfair,  ami  I  l.-ike  Dr.  JlayCair's 
Bide  iu  it.     1  do  not  tliink  that  it  will  be  easy  to  make 
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an  examination  efficient  except  the  persons  speak  the 
same  language,  and  that  can  only  he  secured  by  their 
having  worked  in  mneh  the  same  manner,  and,  in  fact, 
been  cotmectedin  the  system  of  the  University. 

10.504.  The  examiners,  you  think,  should  either 
have  been  or  should  be  teachers  ? — Yes,  they  should  at 
least  have  been  taught  iu  the  system  of  the  University. 

10.505.  Would  it  be  desirable,  in  your  opinion,  that 
the  examination  for  the  mathematical  tripos  should 
be  conducted  iu  part  by  examiners  not  belonging  to 
the  University? — I  think  it  would.  There  are  many 
persons  who  have  orignally  been  connected  with  the 
University,  and  have  been  separated  from  it,  and  who 
have  had  the  experience  of  other  societies  and  of 
otiier  times,  and  they  would  be  the  best  in  my 
opinion.  For  instance,  Sir  William  Thomson  in 
Jiiii-tters  of  electricity  and  telegraphy.  He  is  a 
Cambridge  man,  and  he  Jtud  the  good  drill  of  a 
Cambridge  man,  and  he  has  subsequently  had  con- 
siderable experience  in  the  world  of  external  science  ; 
!i.nd  a  great  mauy  non-resident  persons  could  be 
found  who  are  well  acquainted  with  the  Cambridge 
.system. 

10,50(3.  U:i\v,  yon  any  knowledge  of  the  new 
triposes  that  have  been  established  since  your  im- 
mediate connexion   with    the  ITniversity  ceased  ? I 

have  not  much  acquaintance  with  them.  J\Iy  behef 
is  that  they  do  not  touch  upon  the  subjects  which 
are  particularly  contemplated  at  the  present  time. 

10.507.  Many  of  them  embrace  to  a  certain  de<Tee 
the  ^samc  subjects  that  are  taken  up  in  the  mathe- 
nnitieal  tripos,  but  they  are  not  generally  treated 
mathematically  ? — That  is  so. 

10.508.  Are  you  aware  whether  those  examinations 

are  conducted  exclusively  by  Cambridge  men  ? Tes, 

they  are,  I  believe. 

10.509.  Do  you  wish  to  make  any  remarks  on  the 
l>ecuniary  position  of  scientific  professors  at  Cam- 
bridge. I  believe  that  in  most  eases  there  has  been 
a  good  deal  of  advancement  in  that  respect  ?— I 
believe  so,  but  I  am  not  ac<|uainted  with  the  details. 

10.510.  Would  not  any  advice  from  vou  to  the 
effect  of  the  evidence  which  you  have  given  be  re- 
ceived with  great  respect  at  'C'ambridger  if  it  were 
brought  specially  before  them? — It  would  be  received 
with  some  respect,  but  still  I  am  only  one  person  :  it 
might  j.erhaps  be  received  with  as  much  respect  as 
the  opinions  of  several  other  persons,  but  after  all  we 
should  be  nothing  in  comparison  with  the  number  of 
persons  there  who  have  to  judu:e. 

10.511.  Are  yon  of  opinion'  that  anvthino-  can  be 
done  to  encourage  the  habits  of  attending  to  natural 
phdosophy  as  a  matter  of  investii.':iiion  ?— If  you  could 
lake  the  bouk  out  of  a  mnu's  hands  and  puf'the  tele- 
sco|)e  mto  it  instead,  ,  -  .  . 
would  Ik. 
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.old.  Ihe  (,ovcnnnenl  can  scarcely  be  expected 
y:Mi,'e  money  without  good  advice;  how  would 
Imnish    Ihcm    wnlv   such    ;hh  ice  ?— 1     think  that 

;■;■'"  [" ";';''>^«'q't,\vlici.  ocisinnm-ises.    I  think 

ilic  best  thing  w.add  be  ibr  1  be  tlovcrument  to 
|)eeially  u||on  persons  in  wlioui  it  lu,.s  learnt  to 
some  eonhdcnce,  bnt  [\n-  an  oi)inion  pro  re  nata 
o  ;,s  .-t  uiatter  ol  syslennitie  provision. 
■>M.  lou  (Innk  ll,M.t  on  .uv  occasion  the 
nnneut  ought  to  endeavour  to  gWt.Uc  best  advice 
power  I* — \cs. 
,515  Do  you  think  tluit  more  should  bo  done  in 
■a.yn[  money  advances  IVoin  the  Government  than 
.10  at  present.     I  reler  to  thu  annual  grunt  to  the 
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Royal  Society  of  1,000/.,  ^vhicU  ip,  pcrhapp,  not 
quite  for  the  purposes  of  which  you  have  i>eeu 
speaking? — It  is  properly  for  the  facilitation  of  the 
enterprises  of  indivitlnal  experimenters,  and  that 
is  the  best  that  can  be  done  at  present,  I  think,  in 
that  way.  For  instance,  I  remember  that  at  one 
meeting  of  the  Government  Grant  Committee  we  had 
an  application  from  Mr.  Lockyer  with  reference 
to  a  telescope  to  be  used  for  the  spectroscopic 
examination  of  the  sun,  which  was  a  very  proper 
object,  and  which  could  then  be  veiy  well  considered, 
and  for  which  when  approved  the  means  of  supplying 
funds  were  simple.  I  think  that  iu  a  ease  of  that 
kind  the  apparatus  of  the  Government  Grant  Com- 
mittee of  the  lioyal  Society,  supported  by  a  grant 
annually  made  by  the  Government,  is  as  good  an 
arrangement  as  could  be  made.  But  I  may  state 
generally  that  I  see  great  difilculty  in  promoting 
science  by  the  agency  of  such  a  Commission  .as 
this,  which  I  now  address,  or  of  any  one  body.  I 
see  great  difficulty  in  making  much  progress  in 
promoting  science  except  where  it  admits  of  being 
reduced  to  detail.  The  Government  Grant  Com- 
mittee is  almost  the  only  thing  which  it  has  been 
found  practicable  to  apply  to  the  promotion  of 
science  in  any  regular  way,  and  1  believe  it  works 
extremely  -welt  in  that  respect.  I  tlo  not  know  th.at 
anything  better  could  be  done  than  to  rely  upon  it. 
The  selection  of  the  members  of  the  Government 
Grant  Committee  is  made  with  great  care  by  the  body 
that  may  be  supposed  to  know  as  much  about  these 
things  as  any  other  body  in  England.  On  various 
occasions  the  Royal  Society  and  the  Astronomical 
Society  and  other  bodies  have  felt  the  want  of  assist- 
ance for  special  purposes,  and  they  liave  applied 
specially  to  the  Government,  and  I  do  not  think  that 
the  assistance  has  been  refused  in  any  case  that  I 
know  of.  Sometimes  it  has  been  done  by  private 
persons,  as,  for  example,  by  myself,  in  the  instance  to 
which  I  was  alluding  just  now,  namely,  the  experi- 
ments at  Harton  colliery,  where  the  assistance  of  the 
Admiralty  was  cheerfully  granted. 

10.516.  I  understand  that;  you  would  scarcely  agree 
with  Colonel  Strange  that  the  establishment  of  a  large 
number  of  new  additional  institutions  sujiported  by 
the  Government  is  required? — No. 

10.517.  You  have  stated  that  another  or  a  supple- 
mental observatory  would  be  desirable,  but  in  other 
matters  you  do  not  consider  it  very  desirable  tbftt  the 
Government  should  directly  intervene  ? — That  is  very 
much  my  view.  I  think  this  may  be  laid  down  as  a 
rule  generally,  that  where  you  find  that  private  persons 
feel  so  much  the  want  of  some  series  of  observations 
that  they  undertake  themselves  to  carry  them  on  in 
series  for  a  good  while,  then  the  Government  may 
advantageously  assist.  With  regard  to  two  or  three 
of  these  things  that  has  been  the  case.  The  systematic 
observation  of  the  spots  on  the  sun  has  been  carried  on 
by  Mr.  De  La  Rue  and  others  who  have  assisted  him, 
partly  at  the  expense  of  the  British  Association  whilst 
the  Kew  Observatory  was  connected  with  it,  and  lately 
for  some  years  at  the  private  expense  of  Mr.  De  La 
Rue.  I  think  that  gives  a  stamp  at  once  to  the  im- 
portance of  the  thing,  and  that  it  is  desirable,  after 
that,  that  systematic  observations  should  bo  made  by 
the  public  authority.  It  is  nearly  the  same  with  regard 
to  the  results  of  the  spectroscopic  observations  of  the 
sun's  limb.  There  are  persons  at  the  present  time  who 
are  carrying  on  those  without  any  special  sanction. 
I  do  not  think  that  there  are  very  many  in  Englautl, 
although  Mr.  Hnggins  is  to  some  extent  going  on 
with  them,  but  some  foreigners  are  going  on  with 
them  in  a  most  systematic  way,  but  quite  inde];>endently 
of  one  another.  In  a  case  like  ihat,  where  a  thing  has 
received  the  sanction  of  private  labour  and  private  ex' 
pense,  I  think  that  the  State  may  very  well  lake  it  up. 

10,518.  Are  there  many  specific  instances  in  which 
it  would  bo  very  desirable  that  the  Government  should 
lend  assistance  ? — I  think  so  ;  and  I  think  that  th"--: 
criterion  which  I  have  mentioned  would  be  a  very 
good   ODO.      Whenever  private  persons  think   it  a 
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matter  of  sufficient  interest  to  spend  their  money  and  *^-  B.  Airy, 
time  upoii  it,  then  I  think  that  the  Government  may  ^^^'jfj^' 
take  it  up.  ■^^■ 

10.519.  Colonel  Strange  recommends  the  establish-   2r,  Api-il  is73 

ment  of  one  or  two  extensive  hiboratories,  a  physical       

laboratory,  and  a  meteorological  laboratory  ;  have  you 

formed  any  opinion  upon  this  proposal  ? — I  am  not 
sufficiently  acquainted  with  it  to  be  able  to  say.  A 
great  deal  is  done  by  private  persons  ;  indeed,  if  I 
may  express  my  own  opinion,  there  has  been  too  much 
done  by  the  Government  in  favour  of  astronomy 
hitherto,  and  too  little  in  favour  of  other  sciences, 
such  as  chemistry. 

10.520.  (Professor  S'mi/Ii.)  Yon  monn  too  much  in 
proportion?^ Yes,  too  much  in  propoition.  But  the 
mode  of  application  in  favour  of  such  subjects  as 
chemistry  must  always  be  considered  as  aliected 
by  my  preceding  remarks.  On  page  5  of  liIs  puper, 
Colonel  Strange  has  pointed  out  some  things, 
beginning  with  Faraday's  opinion  npon  the  choice 
of  a  metal,  and  ho  goes  on  to  say  that  we  are 
no  nearer  a  solution  than  we  were,  which  is  quite 
true  ;  but  I  do  not  see  how  that  is  to  be  promoted 
in  the  least  by  the  establishment  of  an  institution 
specially  directed  to  metallurgical  investigations.  If 
Colonel  Strange  has  felt  the  inconvenience  of  this 
uncertainty,  he  might  work  out  a  few  experiments 
before  he  calls  npon  anybody  else  to  do  it.  I  think 
labour  ought  to  begin  at  home  in  this  matter. 

10.521.  {Chairman?}  Have  you  formed  any  opinion 
upon  the  subject  of  a  paid  Academy  of  Sciences  ? — I 
have  repeatedly  thought  of  it,  and  it  appears  to  me  to 
be  very  much  opposed  to  the  genius  of  this  country.  I 
believe  that  it  has  been  found  necessary  in  Russia,  for 
instance,  where,  without  it,  there  would  be  only  a  set 
of  barbarians,  and  It  has  been  found  undoubtedly  of 
assistance  in  France,  but  it  is  quite  the  spirit  of  things 
here  for  persons  to  work  individually,  I  think. 

10.522.  Would  yon  apply  the  same  opinion  to  the 
question  of  establishing  a  paid  consultative  council  to 
assist  the  Government  on  all  matters  of  science  ? — -Yes. 
I  do  not  think  that  they  could  do  very  much.  There  have 
been  bodies  of  that  kind  from  time  to  time.  The  Board 
of  Longitude  was  a  very  useful  body  for  a  time,  when 
the  struggle  was  rising  about  acceiiting  the  theory  oi 
gravitation  and  generally  introducing  it,  especially 
into  the  formation  of  lunar  tables  for  the  aid  of  nautical 
astronomy,  and  also  the  subjects  connected  with  it  ; 
and  that  Board  of  Longitude  undoubtedly  did  good 
service  for  a  time,  but  somehow  or  other  it  died  away  ; 
it  became  an  object  of  contempt ;  there  appeared  no 
reason  for  keeping  it  up  at  any  expense,  and  it  was 
abolished  and  nobody  seemed  to  regret  it.  \_See 
Appekdtx  VIII. ]  Then  the  Admiralty  had  an  insti- 
tution of  three  scientific  advisers,  but  I  believe  the 
scientific  advisers  perished  in  nearly  the  same  way 
after  a  time  ;  and  I  think  that  so  far  as  tlie  experience 
of  those  bodies  has  gone  it  supports  the  idea  that  it  will 
be  better  for  the  Government,  when  occasion  requires 
it,  to  get  the  best  advice  that  it  can. 

10.523.  Do  you  see  any  inconvenience  arising  from 
the  several  scientific  institutions  that  are  more  or  less 
connected  with  the  Goverinnent  being  under  different 
departments  ?■ — Not  that  I  am  aware  of. 

10.524.  You  arc  content  that  the  Koyal  Observatory 
at  Greenwich  should  remain  under  the  Board  of 
Admiralty.  You  do  not  require  to  have  a  minister  of 
science  or  a  minister  of  education? — No.  we  are 
naturally  connected  in  those  respects  with  the  Ailmi- 
i-alty.  The  Observatory  at  Greenwich  was  not  estab- 
liflhe<l  solely  for  astronomy,  but  for  astronomy  and 
navigation.  From  the  historical  circumstances  which 
led  to  its  establishment  it  was  entirely  for  navigation, 
Tlie  application  of  an  observatory  to  the  purposes  of 
navigation  implies  so  many  wants  of  the  highest  part 
of  accurate  astronomy, tiiai  ascrouomy  necessarily  comes 
in  with  it  as  an  adjunct  which,  perhaps,  almost  over- 
whelms the  orighial ;  but,  at  the  present  time,  there 
stands  the  inscription  over  the  outer  entrance  to  tho 
observatory  that  it  was  made  for  the  purposes  of 
astronomy  and  navigation.     I  have  always  borne  that 
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in  mind  in  llie  conduct  of  tlie  nljsci'valory,  intciprctiiig 
it  ill  llie  most  liberal  way  ;  tlmt  is  to  say,  tliat,  in  the. 
first  [iliico,  the  oLsci-vations  ofllic  moon  must  lie  curried 
out  to  tlic  utmost  possible  o.vtcilt,  and  1  have  extended 
■  tlieai  very  ^leatly  myself  by  new  iiistfiiineiits  and  new 
liielluids.      Ill  the  ne.\t  lilace,  ulijeets  such  as  wen-  not 

conleuiljlaled  in  (he  original  inslitiili I'll hserva- 

tofy,  aiid  had  lo  be  iiiln.dileed,  as,  Ibr  iiislaiice,  the 
iiiipvovcnieiil  ■..rehi'oiieinelers  and  I  he  exlei'si\e  disre- 
minatioii  oi  lime-signals,  in  liolli  of  which  I  havelakcii 
a  great  part  myself  Finally,  willi  .all  that,  I  have  not 
nesleeted  the  ]nirely  aslionomieal  ]iart.  liul  Iinenlioii 
tlial  it  is  in  ihat  way  llial  science  has  beiai  iiilroilnced 
into     tlii^     obsia'vatory     from    ils     eniiiiexion     "ililh     a 

ulililaiiiUl  subject,  and  I  am  inclined  to  think,  IV all 

that  1  see  of  the  liistoi-y  of  various  observalmics,  Ihat 
is  the  best  fate  that  call  happen  to  an  obsei  vatorv.  Jt 
i^  supported  in  a  bellcr  and  more  heallhy  eoiidilion 
fi-oni  beins  connecled  wilh  a  snbject  of  .social  nlilily 
tliaii  ifit  wore  left  wdiolly  to  the  abstract  scieme  of 
astroiioniy.  I  should  have  resjiect  lo  that  in  a  tireat 
mi-asmc  in  llie  establisliinent  of  aiiythiiig  else  in  sneli 
matters  ns  the  expansion  of  nielals,  liic  laie  to  which 
I  alluded  just  now;  liio.se  inveslisaln.ns  are  bellcr  l.li, 
I  Ihink.  in  connexion  with  Ihe  sulgrcls  of  Hie  snncy, 
when  the  subject  of  the  expansion  oi'  metals  emeis  in 
an  iuiportanl  w.ay  into  the  choice  of  standards,  and  not 
to  lie  taken  up  alistractcdly. 

10,.525.  Do  you  consider  that  the  observatory  is  as 
closely  connected  with  lla^■ig,ation  nowasat  itsori^onal 
cstablislinieut  ? — Quite  as  much  as  ever. 

10,526.  The  main  object  is  still  for  pin|ioses  con- 
nected with  navigation  ? — Yes. 

10,.527.  Have  yon  often  occasion  lo  maki^  ajiplica- 
tion  to  the  Admiralty  for  additions  or  for  Ihe  purchase 
of  new  instruments  ? — Yes,  not  unfreijiiently.  During 
my  time  at  the  observatory  I  have  com|iletpIy  re- 
modelled the  instruments  ;  there  is  not  a  single  instru- 
ment in  use  now  which  I  found  there,  and  has  not  been 
for  many  years  ;  and  new  ones  have  come  from  time  to 
time  which  are  not  connected  with  the  subject  of 
navigation.  For  instance,  about  two  years  ato  a 
ipiestion  wa.s  raised  as  to  the  eftcict  which  I  ho  thickness 
of  the  glass  of  the  telescope,  or,  generally  speaking,  Ihe 
quantity  of  refracting  medium  wdiicli  ihc  light  had  to 
go  through,  has  had  upon  the  magnitude  of  Ihe 
coefficient  of  aberration  of  (he  stars.  This  was  a 
question  of  some  interest  in  astronomy,  and  il  was 
one  of  great  interest  in  physical  science  geneiallv. 
es|iecially  as  affecting  the  theory  of  optics;  and  Ihi^ 
thing  appeared  to  me  so  important  that  I  planned  .ni 
instrument  expressly  for  the  purpose  of  tesling  il.  ami 
T  ap])lied  to  the  Admiralty  lor  the  funds.  I  Ihink 
about  lot)/,  was  tlic  expense  of  this  |)arlicnlar  experi- 
menl,  and  the  Admirally  assented  to  il,  and  il  was 
saiicfioned  in    l!ie  csliinalcs,  and  llt<:  malter   has  Inrii 

cariii'd  oiil    lo  a   termination    wliicli    is   i siilr^.d    ot 

verygiral  imporlance  lo  llie  seiiaice  oCoplir,,  in  |,ar- 
licul.ar,  l.nt  in  no  .-,nl  of  wav  alllcliiiL;  lho~c  pails  of 
ashoooniy  wliicli   lia  ve  ivlatio'i a.i  ig.il  i,,ii. 

Hl.oL'S.  D„  y„„  hnd  Hie  A.lii,irally"alw,ays  willing 
lo  allenij  lo  any  ivpivsmlalion  llnil  yon  m.akr  lo 
Hhiii  ''— y.'S;  I  have  lia.l  no  liaison  to  .■ompfiin  al 
all  orilii    lllioralily  oflbr  Adniirall  v. 

I'l,-,L'!I.   (/v../,™,,'  .S'„„V/,.)    I    lliink    ion    h.avo   inli- 

'"■dvd  II hoil,.,, I;,    mion    Ihe    lini,"    of   a    |„.rs„ii 

oi-i,|,yii,^  an.,lli,v..ii,.h    as   vooroun    aiv    siirli    ,.is  lo 

nib  it  re  :.,.,i,,i,-|y.  wiH,  Hie  liiiie  l ,i;;iil    halo  tor  „ 

l''"l"'' c.al  ilivesligationV— Yes,  they  do 

l'l,.'.:i').    Do   yon  tliink  it  would  bo    |iossilile    Hial,   in 

yoiii.-:  and  similar  ollieo.s,  arrangemenls  si hi  bo  nenle 

to  give   more    llim.    ,    „,.i,.|||i|i,.    i,,,,,,     |„,.    ,,|.|,, j,,,,! 

research  V  —  I   Hilnk    il   v. ay  possiblr  Ibal   II 

establisllimnl    is,    I 

disposal   of    II, o    I,. 

that  it   mci.ss.aiily  inilmis 

Iho  porsoii  al   the  head. 

IO,.V,l.  So  thai  in  liM't  Iho  koavr  Ihe  srsi, 
eslablislilneul,  thebetler  |,ro.s|„.ct"ll,me  would 
relief  lo  the  hcail  ■■—Yes,  th;it  is  my  belief. 


"ly  I 

of   Ihl 


blishi 


■  |Hir|i, 


■  lai 
lell 


I  Ihillk 

.     Uliirh 
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10,.532.  Do  you  think  that  the  Universities  could 
do  anything  to  encourage  young  men,  after  they  have 
taken  their  degrees,  to  follow  out  lines  of  physical 
research  and  inquiry  ? — Apparently  there  is  gi-eat 
dillicnlly  in  that.  That  was  a  point  which  I  urged 
very  much  in  the  oorrespondonce  which  1  had  witli 
the  llieii  Vice-chancellor,  the  Master  of  St.  Peter's, 
and  wiHi  other  persons,  but  they  seemed  to  think  that 
Ibero  would  be  great  difficulty  about  it.  It  is  com. 
luonl}-  conceived  in  the  University  that  there  is  no 
way  of  c;ii  ryiug  out  any  branch  of  study  except  by 
c\aliliiialions,  and  it  may  be  jusHy  so  as  a  matter  of 
farl  ;  lull  mi  II  grow  tired  of  examinations,  aud  become 
disgn-lod  with  them,  and  would  rather  keep  away 
from  1  hem.  1  think  that  alter  the  time  of  their  taking 
the  hacliolm''s  il.groe  [lu-y  must  be  left  to  themselves 
in  a  gloat  measure,  and  I  think  that  all  that  can  he 
done  li\  lliat  time  must  bo  in  the  promotion  of  habits 
of  a  ralhor  different  kind  from  those  which  are  now 
jiroinolod.  Less  book  work  and  namnseript  work 
and  more  atlention  to  inslrnmenls. 

IO,.',;j;i.  fjiit  do  you  think  thai  !■!  the  present  time 
Ihe  rniversilies   do  sn]iply  snfhciiait  opportunities  of 
It  students  't — Xo.  there  have  been 
ilies    of  the   kind    indeed,     I  am 


Ihal  kind  lo  , 

very   tow  opi 

inclined  to  lliini;  llial  Ihal    is    one   of  llie   subjects  in 

which    somelhing    of    llio    j        ' 

come   in  wm 

be  we  I 


:;tcm  might 

iilvaina'^'i,   ami    1    ihink    tiial   it  would 

e  wen    i-oci  nod    iiy    Hic   sludents.      On  one  occasion 

■hen   I  oxaniined  lor  Ihe   Sheep-hanks' Exhibition  at 

f'ainbridge,    wliicli      is    exclusively    astronomical,  I 

carried  witli  me   .oiiic    of  my  iiislrnmonts,   theodolites 

of  a  g 1  eon.-irnclion.  ami    Iran-il.-,  and  others  ;  and 

by  Vi'ay  of  exaniinalion  1  ],ul  iny  candidates  through 
the  adjuslnien!  of  llioss'  lljings  in  a  way  which  was 
sufKcieiitly  accurate  to  tCsl  their  acquaintance  with 
the  iirinciples  of  the  adjustments,  and  ihcy  took  great 
pleasure  in  il,  and  they  ;dl  went  through  the  examina- 
tion with  interest.  That  showed  nie  verv-  accuralelj 
how  much  thoy  knew  of  the  pr;iclic;il  apphcationof 
those  Ihiiigs.  and  from  wlir.t  I  observed  then  I  amweh 
conv  iiiced  that  many  of  the  liest  >tndeuts  would  with 
great  inlerest  enter  into  the  subject  of  a  more  practical 
acquainlance  with  idiilosophical  instruments, 

ItX.'idf.  Is  it  not  Ihe  case  now  that  if  a  voiuig  man 
at  eilher  of  Ihe  nniversities  should  wish,  after  he  has 
taken  his  .legroo,  lo  follow  out  any  line  of  physical 
researeli,  he  would  hale  gioaT  dilliculry  to  lind  aplace 
to  vork  in,  or  in  obiaining.  wilbont  going  to  vel^ 
groal  ox|ioiise,  llie]uo|Mr  apjiaralus  to  work  with.  He 
would  be  ill  iioarly  Hie  same  dillieullv.  would  lie  not, 
as  iihe  did  mil  belong  lo  Hie  rniversily  at  all.  for  the 
riii\rr-Ily  does  nol  .supply  him,  eilher  Willi  a  place  to 
work  in,  or  ivilli  a.  collection  of  apparaUis  avaihlWcfoi 
iiv_ll  is  so.  lie  would  liiid  him-elf  in  ercal  (lit 
cully. 

lil,.'.:;.',.  Do  yon  nol  Ihink  ihal  Hie  progress  ot 
science  niighl  lie  promoled  in  llial  direelion  by  tbt 
llnivirsilies.^— \'eryiiiucli  indeed.  I  Ihink  ihilt  iliere 
is  a  great  rosponsibilily  iqioii  Hie  riii\  ersilies,  that 
Ihoy  are  Iriilv  Hie  fonnlaiii  lioiii  ivhioli  evcrj-llliuj 
good  ill  Hio  1,  ay  of  odnral  ion  can  lloivinio  ihe  conlltrj, 
and  llnil  ihev  lia\  o  been  eslalilishod  lor  ihal  purpose, 
and  Ihal  llioio  is  a  res|imisiliilily  upon  lliem,  and  OIlO 
whieh  can  l.o  carried  mil  willi  gieal  aihanlagc  lo  the 
coniilri,  1  Ihink.  in  iho  parlicnl.ir  way  which  you 
im  111  loll,  lo  |no\  iiling  apparalns  and  inslriimeuts  and 
ac'o.ssiliiliiy   I,,  III, .III. 

Ill,.i.;il.  I  qiiilo  agree  willi  ihe  principle  which  JOll 
leiioslaled  Ihal  "  laluair  oii;:l,l   lo  begin  at  home,"  but 

i"i.-' Iho  (loiiriiimni.iis  well  as  the  Uuivcrsilies, 

do.somrHimg  in  Ihesamoway  for  Ihe  scientific  world 
by  inoMilim,,-  a  greal  |.liysical  laboralory,  not  fol' 
risearehos  lo  be  Iniderlaken  by  order,  but  in  wllicll 
lacibhes   should    be  given     lo   scienlihe   men,  because, 

'"  '"■  ■"'  "^l"'' ■ hisicisi.  in    Hio  present  .state  ot 

scleneo,  ro,|iiires  a  largo  ex|,|.m|i|  ,|,.,.  ,,|'  money?— Tll« 
(.oiornment  I  .rani  ( 'oniniil  lee  will  do  a  great  deal  in 
Ihal    nay.  ° 

l(),o:;7.  Hut  yon  so  otloii  want  a  /,„;</,■  lor  physical 
expermieuts,  as  well  as  granis  simply  oi'niouey  .'-YcS, 
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there  is  n.  difficulty  in  finiling  a  locjility.  The  obser- 
vatory at  Kcw  was  taken  up  by  tho  British  Afi^socia- 
tion  some  years  ago  mainly  for  objects  of  that  kind, 
and  when  it  "was  abandoned  some  short  time  since  by 
the  British  Association,  I  remember  once  especially  a 
special  inquiry  was  made  of  me  by  the  council  of  the 
Royal  Society,  whether  I  thought  the  Royal  Society 
ouffht  to  keep  possession  of  it  for  experimental  pur- 
poses, and  I  gave  it  as  my  opinion  that  certainly  I 
thought  they  ought,  as  there  was  no  other  place 
avaUable  ;  but  it  is  a  long  way  ofi',  its  distance  is  incon- 
venient ;  but  where  are  you  to  find  a  place  in  London 
that  would  do?  It  really  is  not  easy  to  find  one,  and 
especially  when  you  consider  that  wherever  it  is,  it  is 
away  from  the  residence  of  the  person  wlio  is  to  use 
it,  and  that  probably  for  the  greater  pai't  of  its  time 
it  would  bo  of  no  use  at  all — it  would  be  standing 
idle ;  for  those  considerations  I  would  prefer  giving 
assistance  in  the  way  that  the  Government  Grant 
Committee  gives  it,  namely,  to  the  person  who  wants 
assistance,  to  be  employed  in  the  way  which  he  finds 
most  convenient  to  himself. 

10,538.  It  is  the  case,  is  it  not,  that  some  of  the 
physico  mathematical  subjects  which  were  not  intro- 
duced into  the  Cambridge  examinations  have  quite 
recently  been  introduced  into  them  ? — I  am  not  quite 
sure.  If  you  mean  within  four  or  five  years,  I  am 
unable  to  say.  I  do  not  think  1  have  seen  the  Cam- 
bridge examination  papers,  except  the  Smith  prize 
paper,  for  a  short  time.  I  used  to  see  them  constantly 
at  one  time,  because  I  had  my  three  sons  in  succession 
at  Cambridge,  and  I  used  to  see  the  papers  regularly, 
and  sometimes  1  applied  for  more;  but  I  think  that, 
though  I  have  kept  up  a  close  connexion  with  Cam- 
bridge, I  have  not  seen  them  for  one  or  two  years  past, 
and  therelbre  I  am  somewhat  unable  to  say. 

10.539.  (Chairman.)  Are  there  not  some  changes 
coming  into  operation  at  the  next  examination  ? — 
Yes,  some  changes  are  to  come  into  operation,  I 
believe,  at  the  next  approaching  examination. 

10.540.  {Sir  J.  Lubbock.')  You  have  expressed  an 


podition   in  extrusion  of  that  which   Dr.   Carpcnier 
had  clone. 

10.544.  You  would  consider,  would  you   not,  that 
the  Council  of  the  Royal  Society   was  the  best   body   ,, 
to  which  the  Government  could  have  recourse  in  any 
matters  of  that  kind  ? — Ye?,  and  I  do  not  know  rfhat 
better  nile  could  be  made. 

10.545.  What  is  the  number  of  the  council  of  the 
Royal  Society  ? — Twenty-one,  including  the  officers. 

10.546.  3  think  the  ordinary  members  of  the  cnun- 
cil  usually  change  every  two  years  ? — Yes,  one-half 
of  the  ordinary  members. 

10.547.  Do  you  not  think  it  might  be  desix'able, 
considering  the  very  important  functions  which  that 
coiTUcil  has  to  perform,  that  the  change  should  be  less 
rapid  ? — Yes,  I  think  thr^t  would  be  advantageous. 

10.548.  On  that  point  you  think  it  might  be  desira- 
ble to  have  an  alteration  in  the  system  ? — I  Think  the 
change  should  not  be  so  frequent  certainly.  But,  on 
the  other  hand,  in  a  large  society,  it  is  difficult  to  avoid 
the  demand  for  fi-equeut  change. 

10.549.  Do  you  not  think  it  might  also  be  desirable 
perhaps  to  increase  somewhat  the  number  of  the 
council,  considering  the  very  great  division  that  there 
is  now  between  the  different  branches  of  science  ? 
— Probably.  It  is  felt  sometimes  that  the  grasp  of 
the  Royal  Society  is  too  large,  and  I  think  it  possihh-, 
that  for  special  subjects  the  Government  might  per- 
haps do  better  than  apply  to  the  Royal  Society.  On 
an  astronomical  subject  I  would  rather  take  the  ad^^cc 
of  the  council  of  the  Astronomical  Society  than  that 
of  the  Royal  Society,  and  so  probably  it  would  lie  for 
other  subjects. 

10.550.  But  assuming  that  they  go  to  the  council 
of  the  Royal  Society,  I  rather  gathered  from  your 
answer  that  you  think  it  might  be  desirable  that  that 
council  should  be  somewhat  more  numerous  ? — Yes, 
abstractedly;  but  you  cannot  ensure  the  attendance  of 
a  numerous  body  so  well. 

10.551.  I  do  not  contemplate  what  you  would  call 
a  numerous  body,  but  perhaps  if  it  were  30  instead  of 
21    it  would  be  an  advantage? — I   think  witli    the 


.  B.  Airy, 
s./.,  C.B., 
I'Ji.S. 


opinion  rather  adverse  to  any  idea  of  any  paid  academy 

in  this  country,  as  not  being  adapted  to  the  habits  of     present  number  every   member  of  the  council  feels 

the  English  ? — Yes,  that  is  my  general  opinion,  upon  himself  the  responsibility  of  attending  on  every 


10.541.  I  presume  that  you  would  not  advocate  any 
closer  connexion  between  the  scientific  societies  and 
the  Government  ? — No,  I  would  not.  I  think  they 
stand  very  well  as  they  arc.  The  members  of  the 
societies  subscribe  cheerfully  sums  to  such  an  extent 
that  the  societies  are  able  to  undertake  some  enterprises 
of  their  own,  as,  for  instance,  thp  Astronomical  Society 
are  at  this  time  preparing  to  publish  at  considerable 
expense,  and  at  their  own  private  expense,  accounts  of 
the  eclipse  of  1870  and  with  some  i)ortions  of  the  one 
which  preceded  it,  the  eclipse  of  ISCO;  and  under  the 
feeling  that  this  was  done  by  their  private  efforts, 
private  members  have  taken  a  part  in  it  which  we 
could  not  get  done  before  ;  positively,  the  obseivations 
of  the  eclipse  of  1S60  remained  shut  up  in  ray  closets, 
and  it  was  impossible  to  find  people  who  could  under- 
take the  enterprise  of  putting  them  in  order  ;  but  now 
that  the  question  was  broached  of  how  to  publish  the 
eclipse  of  1870,  as  soon  as  the  society  had  determined 
that  they  woukl  publish  it  at  their  own  expense,  with- 
out asking  Mr.  Lowe  or  anybody,  persons  arose  to 
give  their  personal  labour  to  the  preparation  of  the 
account  both  of  that  echpse  and  of  the  eclipse  of  1860, 
which  preceded  it,  I  think  there  is  a  great  deal  in 
that  spirit ;  that  when  a  private  society  undertakes  to 
do  a  thing  without  demeaning  itself  to  ask  the  aid  of 
Government,  there  are  persons  amongst  its  members 
who  will  make  extraordinary  efforts  themselves. 

10.542.  Is  it  your  impression  that  that  answer  is 
one  in  which  the  majority  of  the  scientific  men  of  this 
country  would  entirely  coincide  ? — I  think  so. 

10.543.  The  Government,  when  it  has  occasion  for 
scientific  advice,  is  sometimes  in  the  habit,  is  it  not, 
of  consulting  the  Council  of  the  Royal  Society  ? — Yes, 
repeatedly,  as  for  instance,  a  very  short  time  ago  the 
Government  consulted  the  Council  of  the  Royal 
Society  about  a  circumnavigation  and  dredging  ex- 


upon  1 

occasion,  but  that  would  not  be  so,  I  think,  if  the  num- 
ber were  much  enlarged. 

10.552.  But  if  the  tenure  of  office  of  the  council  of 
the  Royal  Society  were  somewhat  prolonged,  unless  the 
nnmbera  were  increased,  it  would  be  a  long  while, 
would  it  not,  before  a  gentleman  would  come  to  serve 
a  second  time  on  the  council  ? — Yes,  it  would, 

10.553.  And  in  that  way  his  experience  would  be 
lost?— Yes,  but  there  really  does  exist  the  inconveni- 
ence arising  from  the  cause  which  I  mentioned  thai  1 
think  the  grasp  of  the  society  is  too  hu-ge. 

10.554.  Although  the  attendance  probably  would 
not  be  quite  so  close,  if  the  numbers  of  the  council 
were  larger,  yet  when  any  case  was  coming  forward 
which  bad  reference  to  any  particul  ar  branch  of  science, 
those  members  particularly  connected  with  that  branch 
would  of  course  make  a  point  of  attending? — Yi'S ; 
that  might  be  so. 

10.555.  (Dr.  Sharpey.)  With  regard  to  the  short 
tenure  of  otfice  of  the  members  of  the  council,  it  is 
the  practice,  is  it  not,  when  10  new  members  are 
introduced  into  the  council  annually,  to  select  five  who 
have  been  in  the  council  before  ? — Yes,  I  licliovi'  it 
has  been  so. 

10.556.  So  that  the  rule  which  has  been  adhered  to 
for  some  years  is  to  take  five  members  who  have  pre- 
viously been  on  the  council,  and  five  who  have 
not  been  on  the  council,  the  latter  number  being 
selected  with  a  view  to  giving  an  opportunity,  in  the 
course  of  time,  for  a  considerable  number  of  the  fellows 
to  serve  ou  the  council  ? — Yes,  and  a  rcg\ilar  succession 
kept  up. 

10.557.  Of  course  you  are  awiirc  that  by  the  con- 
stitution of  the  Royal  Societ}',  its  government,  in- 
cluding the  framing  or  altering  of  statutes,  is  absokitely 
entrusted  to  the  council,  and  probably  it  may  have 
been  deemed  advisable  to  afford  a  means  of  control  to 
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that 


1,-r  .if  Iho 
iiccf.ssuiy 


tlio  poeicty  :iE.  In-'^'''  hy  iiioi-e 
members  of  t!ic  council  ?—Y 
part  of  fhc  policy,  no  doubt. 

10,5o8.  With  regard  to  the  oxfoiision  of  the  numbers 
of  the  coniK'il  of  ""the  Koyai  Soeiely,  some  questions 
might  doubtless  arise  requiring  for  llieir  solution  tho 
aid^of  men  who  might  not  be  included  in  tho  21  mem- 
bers of  council,  but  is  not  tluit  diHicuIty  in  :i  gre;it 
measure  got  over  by  the  jqipointnient  of  cnmrait.trcs, 
which  ueed  not  be  eomi)Oscd  exclusively  of  members 
of  the  counei!,  but  of  the  fellows  of  the  society  sele<-(cd 
on  account  of  their  actiiuuntauco  with  the  particular 
question  at  issue  ? — "xes.  Sonic  years  .-igo  there  was  a 
consideriible  Mystcm  of  comuuttees  of  the  Royal  Society 
on  different  subjects.  1  am  now  referring  U>  the  ap- 
pointment of  eonnnidees  as  (.ii>c;isIon  ail^e.-;.  and  that 
could  be  done  with  great  :;dvanl;ige. 

10.5't9.  That  is  the  connuon  ]>raeli<-e  of  ihe  eomieil, 
is  it  not  ? — It  is,  for  instance,  in  (be  ease  of  the  dredging 
expedition  to  which  I  alluded;  and  1  thhik  it  woidd 
be  very  useful  as  occasion  anscs. 

10,560.  {Chairman.)  Are  you  acquainted  gcnendly 
with  the  progress  of  science  on  the  contineut  ? — Yes, 
tolerably  so. 

10,.jCl.  Are  you  of  opinion  that  more  important 
researchesare  made  among  the  continental  nations  thaii 
tit  home? — In  proportion  to  the  population  I  do  not 
know  that  there  are.  Some  things  have  been  taken 
up  willi  greater  vigour,  for  Instance,  I  think  spectro- 
scopy has  been  taken  up  more  actively  on  the  continent 
than  in  England. 

10.562.  Generally  speaking  is  not  much  more  done 
bv  the  State  in  foreign  countries  than  in  England? — 
Ye^. 

10.563.  A  re  you  ofojjinionthat  Ihe  t'csuIIs  aregrervler 
in  consequence  of  the  great  astistanee  providrd  by  the 

The  witness 


Slate  in  foreign  countries  ? — In  that  particular  thing 
which  I  mentioned,  spectroscopy,  much  move  has  been 
done  certainly  on  the  continent  than  in  England ;  but 
jierhaps  when  we  say  that  it  has  been  done  by  the  State, 
that  might  in  itself  convey  an  impression  which  is  a  little 
incorrect.  It  is  chiefly  the  work  of  persons  who 
cannot  be  s;iid  to  be  in  a  ]>rivate  position.  For  instance, 
the  most  that  hag  been  done  in  the  physics  of  the  sun 
has  Wen  done  by  Secchi,  who  isa  Jesuit  in  the  CoUegio 
liomano  at  Rome.  He  is  not  in  the  position  of  a 
jirlvale  jxTson,  but  still  he  is  not  in  the  position  of  a 
jn-i-siin  paid  l)y  the.  Government  for  science.  I  think, 
then,  something  has  been  dont.i  by  Zollner,  and  some 
olliers  in  Gi'rmany,  and  there  I  believe  the  professors 
ill  tho  Universities  are  Jiot  paid  in  any  other  respect 
than  a-^  Univ'Tsity  Professors. 

10.564.  Thi^  Univfi-sity  funds,  generally  speaking, on 
the  contineut  wr'  ])ruvided  hy  the  {-!-overnment,  are 
they  not  ? — Y''s.  Iheyare  provided  by  the  Government. 
I  thiidx  there  is  a  little  want  of  leisure  amongst  men 
of  science  in  Englaud.  Men  of  science  generally  are 
])raetical  men  engaged  in  some  way  or  other  in  gaining 
their  livdihood  by  their  daily  work,  and  there  is  lesa 
of  the  class  of  leisundy  scientific  men  in  England  than 
elsewhere. 

10.565.  Do  you  think  that  an  evil  for  which  it 
would  bi'  desirable  to  provide  a  remedy  ? — Xo,  I  think 
it  would  become  liable  to  great  abuse.  I  do  not  wish 
to  see  it  very  much.  If  members  of  privileged  bodies 
who  have  no  very  precise  duties,  would  consider  .science 
as  one  of  their  res|ionsibilitics,  1  think  that  something 
might  be  done  ;  an<l  th;it  would  be  nearly  the  position 
of  Secchi,  at  Rome,  -who  is  an  <eele>iastic  not  bound  to 
any  particular  <luties  exee])t  the  duties  of  Ins  olfice. 

10.566.  Do  any  other  points  occur  to  you  on  which 
^ou    would    like    to    make    any    additions    to    your 
evidence? — Nothing  occurs  to  me  at  preseut. 
withdrew. 


J.  P.  Jovfe, 

Esq.,D.C.L 

F.Ji.S. 


jA^rKs  Prksoott  JoL'r.i;,  Es([.,  D.C.L.,  F.R.S.,  examined. 

10,."/>7.   ( C7/ffin>iin'.)  1  br'lii:\-c   tlial    the    ruhance-  rence   to   -winds,    the    temperature,   the    barometrical 

ment  of  science  is  a  subject   to    which   you    have  ])aid  pressure,  and  the  like. 

considerable  attention  ? — Yi'-,  1  have  paid  some  atlen-  10.572.  Do  yon  consider  that   several  obsei-vatories 

tion  to  it.  in  this  country  sujtported  by  the  St;Ue  are  wauted  for 

10.568.   Are    ynu    of    opinion    that    in    iiiiy    direc-  ^I'c   continual  watching   of  astronomical   ]diase3?— I 

tion    the     a.--si^timi-o     oi'    tlie    ( iovemment     {■ould    lie  think    it    would    be   desirable    to    have    more  than  we 

advaiUageon^ly    given    to    a    gn';itiT    extent     than    at  possess.       X    think,    for    i-xample,    Ihat    it    would  be 

jireseiit    in    ad\aneiiig  seirncc  ? — Yes,    I  think    in  Ihe  desiialde  to  ererl  an  obsorvatory  in  the  neighbourhood 

lirst  place  that  then-  might  be  observatories  in  a  greater  of  IManchester. 

number  of  Ir.ealities,  sup[iorted  by  the  State,  in  winch  10,57;i.   ^Vould   the   observatories  which  you  would 

there  could  he  conlinnous  records  iriadi'  of  such  pheno-  suggest  for  watching  (he  tides  and  soa  le^  el  he  upon  a 

meua  as  sohir  spots,  ami  fertile  purjujsi'  of  oiitaiiiing  considerable  scale;    would    (hey   require  much  appa- 

simultaneous;  o)jservations  of  meteors,  and  also  of  earth-  ratus  ? — I  do  not  think  that  such  observatories  would 

quakes.     Those  are  subjects  for  which  it  is  e.-^scntial  to  r<'quire  any  enormous  expense,    I  suppo.-c  with  regard 

have  iibscT-vfitories  ;it  considerable  distances  fi'om  one  ''i  the  sea  lc\'el.  that  all  that  would  he  necessary  would 

a!io(lier,   in   order    to    fibtain    good    results.      Then.   I  '"'  i"  anihenlieatc  certain  marks  of  relcrence  to  begin 

think,    with    regard    to  the    sea  level    a,nd    Ihe    (ides,  wiili.      There    are    such    points    marked,    1   thiuk,  on 

rrinlemUnee  are  they  ?— 
ilions  i>\'  <'cilain  poiuts  of 
II  connexion  with  docksor 
s  lor  liunre  obser\ations, 
.■  wilh  regard  to  the  height 

lai    it   Mdidd   be    det^inible 

igeuu'iiis  r^hould  be  ninde 

I  MJ       toi' eoiHiuuuii:>  r,.Mi,i,.;iil,,ii  :-'--V,'s.  of  ihe  (ides,  amlto 

ule       ipbmin  ;i.  pei-iii Mil    record    ol'-\\h;i|  llie  sea  level  Im  iu 

relalion   lo  Ihe  bind. 

,i,,|i  10.576.    W.mld  dial  be  a  work  which  ought,  in  yOur 

11,^,        opinion,    lo    be    ciiiTird    on    from  day  lo  dav  by  a  per- 

manejil     <■sl;dlli^hmen[     ;ii     Mich     phizes  ?-^l    aia  not 

xiicliy    in    ji.  position  lo  say  lo  what  extent,  the  labour 

^■oulii  he.      I  mil  not  sutlicienlly  neqn.-tinled   with  the 

subject   of  nicMsuring  lidcs;    Imt    1    believe   that  self- 

jr,-is       regislrring  appjiralus  h:ive  been   devised  which  wouW 

j,i.-iil       eindile    (lie    iHea,u    m;;i    le\el   (,,  be    rei;is(ered,  and  the 

tides  (o  be  regislere.l,  williuut  vei'y  nmeh  trouble. 

10,577.   Is  It  a.  soii,   of  work  which  can  be  caiTieti 
on   byimbhc   oliicers  stationed  at  any  of  tho  ports,  or 


iilllioii^^h  tl]<;  laws  will] 
well  known,  llioy  (lu^'lil 
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liners 
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Sll| 
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.V<:.      AU„   Willi   icL'm.l 
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in-'|illilnli,|   wi ,    nil,  ,i,li, 

ll,C(-i,,-|l,   wl,i,-li  ,,,ii,y  l„i  liikii 
llioso  iilli-riiliims  ,,,11)-  I,,.. 

l(>,oi;:).  Willi  n-i,n|  |„  ||„.s„  „l,s,-i-vi,l.,ii,.s  wl,l 
you  sii^^;/r-sl,  lli,-r,-  „,-,-,  I  l„-li,-;,.j  ,,1  ||,,,  |,i-,.s,-i,|,  li,, 
cerliiiii  ]iif-l,i,ir,il,,Mi,i,l  sliili.ins? ^■,■s. 

in.-W).    l)oM„y  11,11  sliiin,   „!■   „,|,„|     , |],;„|,     , 

siriiblo  f— I  think  s,,. 


^0,r.^].  Itolli  in  |,„i,il  „r,iiii„l„.,-„i„|  in 
on  wliirl,  lliry  iin-  cnitiloyrii  ?  -'I'll,-  ,,,,-i 
obs(;rvii,l,c,T-i(is  111, VII  no  i-,-!',,!-,-, ,,-,-,  I  l,|ii,,k  i,,  ^m-l, 
jihcnomciiii  ;,s  tla- soliLi-  s|,ols  oi- ni,'lr,,i  s,  lln-y  ni-inri- 
fially  tako  iiotit-c   (if  .ilinoHpln-ii,,   cliiiiinc.s  w'iUi  n-lo- 
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would  you  require  a.  separate  staff  ? — Pi-obably  it 
might  be  carried  on  by  tbe  officers  at  the  stations. 
I  do  not  think  it  would  be  necessary  for  anyone  to  be 
exclusively  occupied  in  such  a  work. 

10.578.  What  is  the  nest  object  to  which  you 
believe  State  aid  could  be  advantageously  afforded  ? — 
The  next  object  is  museums.  I  tbiuk  that  they  are 
extremely  useful  institutions,  and  it  seems  very 
desirable  to  have  them  both  numerous  and  very  ac- 
cessible. Even  if  they  were  iucomplete,  they  would  be 
most  valuable  means  of  assisting  students  and  inquirers 
geuerally.  The  things  which  I  think  would  be  desirable 
in  museums  are  specimens  in  natural  history,  specimens 
in  chemistry,  specimens  in  geology  and  mineralogy, 
manufactured  products,  machines,  tools,  &c.,  scientific 
instruments,  patented  inventions,  and  historical  instru- 
ments. 

10.579.  Is  it  your  opinion  thnt  museums  ought  to 
be  provided  by  the  Government  in  several  parls  of  the 
coimtry,  or  would  you  think  that  sufficient  would  be 
done  if  the  Government  gave  some  assistance  to  local 
efforts  ? — I  think  that  assistance  to  local  efforts  would 
be  all  that  would  be  desired.  In  some  towns  museums 
might  probably  be  supported  to  a  certain  extent  by 
means  of  a  rate. 

10.580.  Libraries  can  be  established  in  that  way,  but 
are  you  aware  whether  that  is  the  case  with  museums  ? 
— I  will  not  be  quite  sure  about  that. 

10.581.  Are  you  acquainted  with  many  local 
museums  ? — There  are  small  museums  in  the  public 
parks  of  Manchester,  particularly  in  Peel  Park  in 
Salford.  These  are  growing  and  becoming  of  more  use, 
1  think,  by  degrees  ;  but  still  assistance  would  no  doubt 
be  very  desirable  in  order  to  make  them  more  perfect, 
so  as  to  be  more  useful  to  students.  The  museums 
which  belonged  to  the  Natural  History  Society  and 
the  Geological  Society  were  entirely  established  by 
private  benefactions. 

10.582.  Are  those  valuable  museums  ? — In  their 
own  departments  they  are  very  complete.  They  now 
belong  to  Owens  College. 

10.583.  Would  you  place  those  museums  under  the 
supervision  of  the  Government  in  any  shape,  either  by 
appointing  inspectors,  or  by  any  other  method  ?— I 
cannot  say  how  far  the  Government  should  intervene. 
Of  course,  if  the  Government  contributes  funds,  it 
bas  a  right  to  superintend  in  some  mcnsure  and  con- 
trol tbe  way  in  which  those  funds  are  expended.  I 
think  that  the  real  assistance  would  be  by  the  encou- 
ragement of  giving  a  certain  grant  of  money.  I  think 
that  the  towns  themselves  would  be  able  to  carry  them 
on  with  a  certain  amount  of  pecuniary  aid. 

10.584.  Under  what  management  is  the  Salford 
museum  of  whicli  you  have  spoken  ? — It  is  under  the 
management  of  a  committee  of  the  corporation. 

10.585.  Is  it  satisfactorily  managed  ? — I  think  so. 

10.586.  You  attribute,  do  you  not,  a  great  <leal  of 
importance  to  the  establishment  of  museums  in  a  good 
many  large  towns  ? — Yes,  I  do.  No  one  can  deny 
the  importance  of  the  British  Museum,  but  of  course 
vast  numbers  are  not  able  to  visit  it  at  all  ;  and  then, 
those  who  are  able  to  visit  it  cannot  in  many  cases  spend 
sufficient  time  in  it  to  obtain  niucli  advantage.  Very 
large  institutions  .ire  often  used  too  much  as  show 
places,  whilst  smaller  collections  woidd  probably  be 
quite  as  advantageous  to  the  inquirer.  With  regard 
to  specimens  in  chemistry,  a  chemist  will  take  very 
great  trouble  in  preparing  a  paper  describing  certain 
chemical  products,  and  all  of  those  products  may 
be  lost,  and  no  one  may  be  able  to  examine  them 
again,  or  to  see  them  without  going  to  the  trouble  of 
manufacturing  them  for  himself.  With  regard  to 
scientific  instruments,  it  is  a  very  great  advantage  to 
have  an  opportunity  of  merely  seeing  what  has  been 
done  in  the  way  of  making  scientific  instruments. 
Seeing  an  instrument  enables  you  to  form  a  judgment 
to  a  certain  extent  as  to  what  you  may  require  for 
other  purposes,  perhaps,  than  those  for  which  the 
instrument  was  intended. 

10.587.  Arc  scientific  instruments  kept  in  the 
museums  at  Manchester  and  Salford  ? — There  is  in 


the  Philosophical  Society  of  Manchester  a  collection  of 
scientific  instruments  which  belonged  to  the  late  Dr. 
Balton. 

10.588.  But  it  is  not  kept  up  ;  additions  are  not 
made  to  it  ? — No. 

10.589.  {Professor  Smith.)  Those  are  historical, 
are  they  not  ? — Yes,  those  would  come  under  the  head 
of  historical  instruments. 

10.590.  {Chairman.)  Arc  there  any  local  museums 
that  you  are  acquainted  with  that  come  up  to  your  idea 
of  Avhat  a  good  museum  should  be  ? — No,  they  are  not 
sufficiently  comprehensive.  For  instance,  in  the  Man- 
chester museums  there  are  collections  in  natural  history 
and  in  geology,  but  nothing  to  speak  of  in  chemistry ; 
and  there  are  not  manufactured  products,  nor  are  there 
machines,  or  scientific  instruments,  and  they  are  also 
deficient  in  patented  inventions.  The  necessity  of 
having  patented  inventions  displayed  is  a  subject 
which  has  been  very  often  mooted. 

10.591.  You  think  that  such  museums  could  not  be 
established  without  Government  assistance  in  some 
form  ? — It  is  my  opinion  that  Government  assistance 
would  be  an  immense  stimulus ;  a  sum  of  money  being 
given,  it  would  certainly  operate  upon  local  bodies  and 
town  councils,  which  would  see  that  it  was  supple- 
mented with  voluntary  contributions,  and  I  think  there 
would  be  a  spirit  of  emulation  among  the  different 
towns  in  improving  their  respective  museums. 

10.592.  Would  you  limit  such  assistance  to  towns 
of  a  certain  population  ? — I  am  not  prepared  exactly 
to  say  what  population  would  demand  a  museum.  It 
is  a  question,  I  think,  which  involves  various  con- 
siderations. 

10.593.  Many  small  towns  are  often  anxious,  are 
they  not,  to  get  up  something  of  the  kind  ? — Yes,  they 
are ;  and  if  there  is  such  an  anxiety,  I  should  say  that 
that  anxiety  ought  to  be  rewarded.  With  regard  to 
the  localities  for  museums,  there  are  many  localities 
which  may  not  be  very  populous,  but  at  the  same  time 
they  may  be  very  highly  interesting  districts.  They 
may  abound,  for  instance,  in  mineralogical  treasures, 
and  interesting  in  a  geological  point  of  view  ;  I  think 
it  would  be  especially  desirable  to  have  museums  for 
those  objects  which  exist  in  the  various  localities. 

10.594.  Not  necessarily  embracing  all  the  objects 
which  you  have  mentioned  ? — No,  I  think  not.  In 
fact,  with  reganl  to  some  of  them,  for  instance,  with 
regard  to  patented  inventions,  probably  it  would  be 
suflicient  to  have  only  one  museum  on  that  subject, 
because  anyone  interested  in  a  patent  would  not  much 
mind  taking  a  long  journey  in  order  to  see  whether 
he  had  been  forestalled  in  his  invention. 

10.595.  Is  there  not  in  London  a  museum  for 
patents  ? — Yes,  at  South  Kensington,  and  that  proba- 
bly would  be  sufficient  if  it  were  compli^te.  The  great 
object  in  a  museum  of  that  kind  is  to  have  it  complete 
and  properly  classified. 

10.596.  What  is  the  next  object  to  which  you  would 
refer  as  wanting  (xovernmont  aid  ?  —  Libraries  of 
books.  I  know  the  difficulty  that  there  was  even  in 
so  large  a  town  as  Manclu'ster  to  obtain  access  to  a 
copy  of  the  Philosophical  Tran>^actious  something  like 
30  years  ago.  I  believe  there  was  no  pulilic  library 
wliich  contained  a  copy  of  Ihe  Transactions  excepting 
the  Chctham  library.  The  Manchester  Philosophical 
Society  possesses  them  now,  but  it  did  not  at  that  time. 

10.597.  Docs  Manchester  possess  many  of  the  foreign 
Transactions  ? — We  have  now  an  excellent  library 
belonging  to  the  Literary  and  Philosophical  Society, 
tiiis  was  greatly  increased  by  the  zeal  of  a  former 
librarian,  Mr.  Ekman,  who  instituted  a  correspondence 
with  all  the  societies  which  then  existed ;  and  the 
consequence  is  that  wo  have  now  a  very  excellent 
library  of  Transactions,  both  foreign  and  British. 

10.598.  Then,  so  far  as  Manchester  is  concerned, 
not  much  more  is  required  ? — The  want  is  now  supplied 
in  a  great  measure,  for  although  the  library  of  the 
Philosophical  Society  is  the  property  of  the  members, 
anyone  can  readily  gain  access  to  the  books.  It  is  a 
library  of  about  12,000  volumes. 

10.599.  Are  you  beginning  to  have  any  difficullies 

N  3 


J.  p.  .fpule, 

Esq.,  D.C.L., 

F.B.S. 

26  April  1871. 
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J.  P.  Jouk,     with  regard  to  space  ?— Yes,  wo  have  difficulties  with 

Esq..D.C.L.,    rc"-ard  "to  space,  and  those  also  involve  dithculties  with 

F.R.S.  i-e^ard  to  luuds  ;  so  that  in  iact  we  have  experienced 

considerable  difficulty  in  carryiii<;  on  tlie  f^ociety. 

26  Apnl  1872.  y^<,Q^<tQ^  It  is  not  attached  to  Owens  College,  is  it  ?— 
No,  it  is  entirely  separate.  It  is  the  oldest  of  the 
provincial  societies,  bavinci;  been  founded  in  the  year 
17S1. 

lO.fiOl.  l-hive  yon  any  aciiuaintancc  willi  lilirarics 
in  any  of  the  other  large  towns?— No,  I  cannot  siiy  1 
have. 

10.602.  It  is  an  object  for  which  you  would  like  (o 
see  some  Governuieut  fund  provided  ? — I  <lo.  I  thinli 
that  in  some  neighbouring  towns  about  Manchester  it 
would  be  very  drsirable  il'bettei'  menus  wei-c  proviik'd 
for  consulting  scientilie  )inblic;it.ions,  n.tid  1  ihiak  idso, 
on  the  other  hand,  that  iiliraries  air  ;l  iiir;i,us  of 
preserving  seienlitie  works,  because  if  inerrly  in 
the  liands  of  individuals  it  is  very  possible  that  th^' 
Transacdons  of  somr  societies  may  he  lost,  whereas  if 
tliey  are  kept  in  public  libraries  I  think  they  have  a 
far  better  chance  of  being  preserved.  I  liave  at  times 
bought  in  shops  part  sets  of  various  scientific  s<;rials, 
and  it  seems  to  me  that  the  very  existence  of  Trans- 
actions in  incomplete  sets  in  the  shops  shows  that  the 
preservation  of  the  books  is  imperilled  if  they  are  solely 
in  the  hands  of  individuals.  At  the  present  moment 
the  Philosophical  Transactions  are  very  extensively 
circulated,  but  1  am  alluding  to  many  other  peiiodicals 
which  have  not  such  an  extensive  circulatioa,  and  if 
they  were  mei'ely  in  the  hands  of  individuals  probnI)ly 
the  valuable  paprrs  contained  in  Ihem  inigiit  uliimatfly 
be  lost. 

10.603.  Will  yon  go  to  the  next  object  ?— I  think 
it  is  desirable  to  continue  the  publication  of  complete 
classified  catalogues  of  scientific  researches  such  as  the 
lioyal  Society  has  been  engaged  upon,  and  which  would 
nipiire  a  continuance  of  funds  for  the  [uirpose.  The 
Koyal  yoeiety's  Catalogiie  goes  from  1800  to  1863.  I 
think  it  would  be  very  desirable  that  the  Ciovernment 
should  bear  tlie  wdiole  of  these  expenses. 

10.604.  {Dr.  Sliarpcij.)  Are  you  aware  that  the 
Chemical  Society  is  at  present  engaged  in  printing 
classified  abstracts  of  the  contents  of  ])ei'iodical  scientific 
works  published  throughout  the  world  ? — Yes,  Init  it 
is  a  Cn^tly  unflertaking. 

10,60.i.  It  might  be  very  greatly  aided,  might  it 
not,  bv  a  grant  of  money  ?— No  doubt,  and  that  is 
only  for  one  department  of  science. 

10.606.  Does  that  case  com<i  under  your  view  as 
deserving  of  Gi'ivernment  aid? — Yes,  quite  so. 

10.607.  {Clif-urman.)  Will  you  proceed  tn  the  next 
head  ? — With  regani  to  scientilie  rescarclies  the  aid 
given  by  the  British  Association  and  the  Gn\ciiinieiit 
gr-fiut  dispensed  by  the  Koyjd  Sociely  ai'e  of  ^'ety 
gri'at  value,  no  "iie  caiL  donli!  lha(,  Imt  Ihc}'  do  not 
include  jiersonal  i'.\|icn-ii-i,  riTsenaj  ex|Kliscs  nvQ  not 
Cfjvercd  by  this  as.-i^tunri',  and  a  \.'i-v  lai-L:r  ptn|inrli(in 
of  ihe  ruM  u\'  fcsrarciies  tias  lo  br  inrunvd  \,y  Hie 
Inqnir'T-'.  'Il.e  <  ;<.\<Tnnienl  might  rmder  hv\\,  i,y 
gi\I[ig  .-.ti'h  .-luJiMo  lliL'  Uoyal  Si.ciriv,  I,,  ili,^  Krili-h 
A.-Ho-'ialioii.  and  Id  other  bodies,  as  windd  eoabie 
Ihem  h.  -ue  adef|ii:il(^  j.njnl,s  so  as  l(.  eux  ,■!■  eiil  irely 
Ihe  expenses  of  in.jniries. 

KViOH.  Aw,  you  acfjuainted  wilh  any  insla.nees  in 
Whieli  Sin'h  leM'atrhes  have  hecu  <,K.-.I  i  netr.  I  IVuni 
want  of  Mii)iri,.|,|  ;,.,i-Uu.ee  ?— !  in;iv  i-ay  Ihi.-.  Ihal 
III''  n-e;,ie]H,,  ^^lMrh  I  have  niyM'll  nia.'le  inveUed 
III.;  oblainiit-  u\'  building.,  and  ihere  wrie  \ariniis 
CXpCll's<'S  wiileji    I    f.,iil<l    ri.it    fahly  |iill    down    In  ejeir^,. 

against   a.  grant  ;jiveii    \\,\-    Ihe    inijnii-y.      1 1,   is   |,'r- 

flood  that  a  gnint  doe-  nnl,  eever  persenal  ex|ieii^e,s, 
and  thus  it  may  |jap|>en  tha.t  not  a,  «(iiai'lei-  n|"  Ihe  ival 
oiithiy  wdl  b(.  pai.l  for  by  il. 

10,6()<J.  Ilav<'  Ifeiv  |,e,^n  inslniiees  in  whieli  ih,. 
Manchester  I'liII.isopliieal  Soeiely  |,,.|s  applied  In  the 
Kr.yal  SoeieJy.  reenninMaiiling  -.hjeels  In  which  n.  |,ni- 
tion  <if  its  gi-a,nt  might  !.,■.  a]. plied  ?  -]M,,.  The  appji- 
calions  crjnie  IVnin  individual--;  and  not  IVrjm  hnilies  ;  .-M. 
l<;ast  1  am  Mire  thai  oni'  riiilosophleal  Sneiety  "hiis 
never  made  application. 


10.610.  Would  you  suggest  that  a  local  society 
should  apply  directly  to  the  Government  I'or  assis- 
tance P- — I  think  there  would  be  au  advantage  in  that, 
6np|)osing  those  local  societies  had  sufficient  claims  to 
warrant  their  applications,  that  is  .supposing  those 
societies  were  properly  constituted  scientific  societies, 
not  merely  debating  clubs,  or  anything  of  that  kind. 

10.611.  {Professor  Smith.)  You  do  not  find  any 
complaints,  do  you,  that  grants  are  not  obtainable 
fcom  the  (xovermnent  fund  administered  by  tiie  lioyal 
Society? — No,  I  never  heard  of  a  compiaiut,  but  it  is 
always  understood  to  be  a  very  limited  sum. 

10,(jl2.  Has  it  occurred  to  you  that  some  of  those 
exjienses  to  which  you  have  referred  might  be  saved 
if  the  local  societies  were  in  ]iosse>sion  of  laboratories, 
or  I'ooms  in  labni  alnries^  \\diieJi  they  could  place  at  the 
disposal  nl'  in(|iiini>,  .and  also  cijllections  of  apparatus 
that  might  be  I'ciidered  a\'ailable  to  them  ? — i  think 
that  would  Ijo  very  desirable  indeed. 

10.613.  in  your  own  ease,  do  you  suppose  that  an 
arrangement  of  tiiat  kind  would  have  been  of  any 
.service  to  you  ? — Most  certainly.  I  had  very  great 
diOieulty,  in  fact  a  research  that  I  was  making  with 
Sir  William  Thomson  was  stopped  .simply  because  the 
owner  of  the  Tratfbrd  estate  threatene<l  legal  proceed- 
ings if  I  used  a  one-horse  power  steam-engine  which 
was  a  necessary  portion  of  thu  apparatus ;  so  that  1  was 
compelled  to  discontinue  the  experiments  because  I  was 
unabk-  to  go  to  the  expcnsL^  of  purchasing  another  plot 
of  ground,  and  re-erecting  the  requisite  buildings. 

10.614.  So  that,  in  fact,  it  really  is,  you  may  say, 
very  often  impossible  for  a  man  to  have,  even  if 
he  can  afford  it,  a  physical  laboratory  in  a  private 
residence  ? — It  is,  even  if  the  private  residence  be 
absolutely  detached,  as  it  was  in  my  case. 

10.615.  Do  you  not  think  that  this  circumstance 
renders  it  imiieratively  necessary  that  there  should  be 
pubhc  institutions  in  which  such  facihties  could  be 
obtained? — 1  do  think  so,  and  pailicularly  for  youDg 
in(|uirers. 

10.616.  You  are  of  opinion  that  opportunities  should 
be  given  to  young  inquirers,  who  have  shown  that 
they  have  sufficient  education  in  science  for  the  pur- 
pose, to  undertake  and  cany  on  investigations  ? — I  do 
most  decidedly  think  .so ;  1  think  that  a  young  man  is 
linlile  to  spend  money  without  judg:ment  at  the  begin- 
ning of  his  scientific  career  if  he  is  left  entirely  to'bis 
own  devices,  and  at  that  time  it  is  most  important  that 
he  should  enjoy  the  assistance  and  guidance  which 
would  be  afforded  by  a  public  institution. 

10.617.  Do  you  think  that  scientiiic  apparatus  could 
really  be  made  use  of  in  that  mamier  without  excessive 
risk  to  it  ?— 1  think  so.  In  fact,  the  burden  of  the 
risk  might  be  on  the  individual:  lie  might  be  respou- 
siiile,  at  any  rate,  to  a  cerlaiu  anuaint  with  regiml 
toil. 

I(>.61,S.  Ami  there  are  niaiiv  kinds  of  scientific 
appafalnswhiehaiea\nihibie  Inr  a  ^reat  many  ditl'ereiit 
le-eiireiics,  :in,|  wliieli  are  u^rd  again  and  ai^ain  ?— 
Ves,  and  il  is  snnu'liim.s  verv  desirable  tliat  the 
.'^ame  iiislinineiils  slinuld  lie  Used  in  various  reseiurhes. 
It  seems  In  iiie  also  \  cry  important  llial  facilities 
shuiild  exist  (nr  nbtaining  the  h.an  of  instruments. 

IO.(;[!f.  Sn  Ihal.  besides  tj.r  wa>ie  of  immey.  therO 
IS  .a  pnsilive  disa.lvai.tage  in  each  in,, nirer  having  to 
Marl  a  iKlle  cnlmiet  id'  physical  ;.i,p;,nitus  of  llis 
<.uii  .^  —  1  (hini.  so  ;  and  besides,  very  frequently  he 
may  use  imp.ai^el.  inslrum<>ut.s  from  im]>erfect  know- 
ledge <iC  the  snlijecl.  (.r  nmiives  of  ccoiuunv 

MMiL'O.  (V/unrn,,,,,.)  1  l;.s  the  Manchester  rililo- 
sopjiical  Society  any  cnlleclion  of  piiilosophieal  instni- 
meuls?— N,>n.^  whatever,  excepting  what  we  may  call 
:etmi  and  siuiie   microscopical  appa- 

KVi^'l.  {J'rnfrss.n-  Snii/h.)  I  )n  ym,  know  of  any 
.Hcctioti  of  seienlitie  iiislniments  in  this  country 
Inch,  in  the  least,  meets  the  object  which  yon  men- 
aiicd  just  now,  that  nf  euabiing  persons  to  SCO  them 
know  ol'  M.ny  (^ousider- 


i\w  histo 


:,nd  examine  llnan?— 1  .h 
lilile  cnlleclinii  :u-ccssil  ile  I 

10,622.  {Dr.  SharxK'u.^   You  are-nofc   aware  of  any 
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collection  of  instrumeuts  that  might  serve  as  examples 
of  the  most  advanced  condition  of  apparatus  ? — No  ; 
I  never  saw  one. 

10.623.  Supposing  there  were  laboratories  established 
in  connexion  with  the  scientific  societies  to  which  you 
have  referred,  where  opportunities  would  be  afforded 
foi'  cultivators  of  science  to  carry  on  original  research, 
have  you  no  apprehension  that  they  might  come  to  be 
idle,  or,  at  least,  not  be  sufficiently  used  ? — I  should 
ho]>e  not. 

10.624.  You  would  think  that  there  would  always 
be  a  sufficient  demand  for  the  opportunities  that  those 
institutions  would  afford? — I  think  so.  I  think  that 
the  fact  of  the  existence  of  such  means  would  be  a 
certain  stimulus  to  inquirers.  I  think  veiy  often  an 
inquirer  is  nipped,  as  you  may  say,  in  the  bud,  simply 
because  he  does  not  find  that  he  can  conveniently,  or 
at  allj  carry  out  his  investigations. 

10.625.  Under  what  authority  would  you  admit 
persons  to  work  in  those  laboratories  ? — I  should  say 
that  a  man  ought  to  be  sufficiently  instructed,  so  as 
not  to  play  with  the  things. 

10.626.  Would  you  place  them  under  the  govern- 
ment of  the  local  institutions  ? — If  possible  I  would 
do  so.  I  think  they  would  be  near  at  hand,  and 
generally  able  to  take  charge  of  them. 

10.627.  And  that  they  could  regulate  the  admission  ? 
— I  think  that  a  society  like  ours  In  Manchester  would 
be  quite  ade([nate  to  superintend  such  work  as  that. 

10.628.  (Professor  Huxley.)  Under  what  regula- 
tions would  you  place  the  persons  who  might  work  in 
those  museums,  for  example,  who  fshould  have  the 
power  of  determining  whether  anybody  who  made 
application  to  work  in  a  ])hysical  laboratory  should 
work  there  or  not,  and  again  as  regards  the  length  of 
time  during  which  he  should  work  ? — I  am  afraid  in 
the  first  place  there  would  be  no  very  great  press  of 
laljourers.  I  think  that  a  difficulty  would  not  arise 
with  regard  to  limiting  any  individual  because  he 
would  run  counter  with  another. 

10.629.  But  that  is  a  difficulty  which  would  have  tn 
be  contemplated,  I  imagine ;  it  is  one  which  might 
very  readily  arise,  as,  for  example,  we  all  know  there 
are  unfortunate  rivalries  amongst  people,  and  it  might 
he  that  a  person  who  was  opposed  to  the  views  of 
somebody  else  should  wish  to  employ  the  apparatus  of 
a  laboratory,  while  his  opponent  might  be  wanting  to 
do  so,  aud  there  must  be  somebody  that  woiild  have 
the  power  of  control  ? — Probably  the  Local  Scientific 
Society  would  be  sufficient  for  that.  So  far  as  my 
own  experience  of  the  Manchester  Philosophical 
Society  goes,  it  would  hold  an  even  balance  between 
all  parties, 

10.630.  Would  not  you  have  a  superintendent  of  the 
laboratory  who  should  have  charge  of  it,  or  would 
there  be  any  efficient  responsibility,  do  you  think, 
without  some  particular  person  who  was  responsible  ? 
■ — I  think  if  it  were  a  large  institution  it  .would  be 
necessary  to  have  a  superintendent.  Much  would 
depend,  however,  upon  the  extent  of  the  affair. 

10.631.  But  surely  in  the  case  of  a  laboratory  ex- 
tending to  any  size  beyond  what  might  be  provided 
by  a  private  body^  there  must  be  some  one  to  see  that 
it  was  .ill  order,  and  that  it  was  properly  employed  and 
that  no  improper  use  was  made  of  it  ? — I  think  that 
the  local  society  would  generally  be  able  to  undertake 
that  duty. 

10.632.  You  think  they  would  have  authority 
enough  ? — I  think  so  ;  or  if  the  Government  gave  the 
funds  it  would  in  all  cases,  I  apprehend,  use  its  own 
inspection  and  probably  inspect  reports  of  what  was 
being  done. 

10.633.  You  were  speaking  just  now  of  the  payment 
of  personal  expenses,  do  not  you  think  that  there  is  a 
great  deal  of  practical  difficulty  about  that,  and  that  if 
a  grant  once  became  the  means  of  defraying  personal 
expenses  it  might  be  made  a  source  of  income  to  the 
persons  receiving  them  ? — I  believe  it  would  be  like 
everything  else  in  this  world,  liable  to  abuse,  but  I 
think  on  the  whole  that  scientific  inquirers  who  are 
losing  the  time  which  might  be  more  profitably  occu- 


pied in  business,  even  if  their  personal  expenses  were 
paid,  would  always  be  losers  in  a  pecuniary  sense,  and 
therefore,  I  think,  we  may  give  credit  to  them  for  suffii- 
cieutly  high  principles  to  prevent  them  abusing  the 
grant,  and  it  would  be  the  exception  if  anything  of 
that  sort  happened. 

10.634.  {Chairman.)  Have  you  any  remarks  to 
make  on  the  subject  of  the  verification  and  issue  of 
scientific  instruments  ? — I  think  that  that  ought  to  be 
placed  under  some  authority,  for  it  is  of  the  greatest 
importance  that  correct  instruments  should  be  used, 
and  I  think  that  by  the  application  of  the  funds  of 
Government  it  would  be  possible  to  supply  instruments 
of  the  best  description,  at  the  piice  at  which  instru- 
ments of  an  inferior  description  have  been  often  sold, 
and  which  have  been  bought  for  the  sake  of  economy. 

10.635.  Would  you  recommend  that  Government 
establishments  should  be  formed  for  the  manufacture 
of  philosophical  instruments  ? — Kew  has  done  much 
towards  providing  them. 

10.636.  Do  they  make  instruments  at  Kew  ? — Some 
have  been  made  there,  I  believe.  The  thermometers 
were  generally  blown,  I  believe,  in  tov/'u,  but  entirely 
under  the  direction  of  the  establishment  at  Kew,  which 
Las  also  verified  thermometers  aud  barometers  sent 
there  for  the  purpose.  I  have  obtained  thermometers 
from  Kew,  aud  so  has  Sir  William  Thomson,  and 
nearly  everyone  engaged  in  thermo metrical  inquiries 
has  obtained  his  instruments  from  Kew,  and  the 
loss  of  an  authoritative  institution  for  issuing  those 
instruments  would  be  very  serious. 

10.637.  If  you  were  to  extend  the  establishment  to 
the  supply  of  scientific  instruments  general!}!'  of  all 
descriptions,  it  would  require  to  be  on  a  very  large 
scale,  would  it  not  ? — It  would.  The  general  idea 
is  that  there  should  be  some  authority  to  whom 
to  apply,  so  that  imperfect  instruments  should  not 
be  made  use  of  by  inquirers,  and  that  there  should 
be  no  excuse  for  making  use  of  inferior  instruments. 

10.638.  Would  you  propose  that  the  purchasers  of 
instruments  from  the  instrument  makers  should  have 
access  to  a  Government  establishment  in  order  to 
ascertain  whether  the  instruments  were  accurate  or 
otherwise  ? — I  think  that  very  desirable. 

10.639.  With  regard  to  scientific  expeditions,  there 
have  been  a  certain  number  of  such  expeditions 
undertaken  by  the  Government,  have  there  not? — 
Yes. 

10.640.  Do  you  think  it  is  desirable  that  they  should 
be  carried  on  on  a  larger  scale,  or  moi'C  fretpiently  ? — 
I  think  so,  and  that  they  should  be  planned  without 
hurry,  and  without  the  necessity  of  a  fresh  canvass 
for  funds  on  each  occasion  which  arises.  I  believe 
difficulties  have  arisen,  because  it  was  not  certain 
whether  the  Government  would  give  assistance  in 
funds  to  an  expedition.  In  such  cases,  even  if  the 
assistance  were  ultimately  given,  it  might  he  affiiirded 
so  late  that  the  expedition  would  be  got  up  in  too 
great  a  hurry  to  fulfil  all  which  was  expected  from  it. 

10.641.  What  aiTangementa  would  you  suggest  for 
that  object ;  should  there  be  a  regular  department  of 
the  Government  organised  to  consider  such  questions  ? 
— I  think  that  if  the  Royal  Society,  for  instance,  were 
to  make  a  representation  to  the  Government  that  it 
would  be  desirable  to  send  out  an  expedition,  it  would 
be  an  advantage  if  it  were  understood  that,  as  a 
matter  of  course,  tlje  Government  would  give  funds 
to  carry  it  out. 

10.642.  In  those  expeditions  which  you  speak  of, 
would  yon  include  expeditions  undertaken  by  the 
Admiralty  surveying  vessels,  or  vessels  employed  for 
scientific  purposes  ? — I  wag  not  thinking  of  those ; 
I  was  thinking  principally  of  those  which  would  be 
sent  out  to  observe  eclipses  and  transits,  and  so  on. 
At  the  present  moment  we  ought  to  know  whether 
there  should  be  an  eclipse  expedition  in  1875,  in 
order  that  the  instruments  may  be  got  ready. 

10.643.  {Dr.  SharpeT/.)  Wliat  you  refer  to  is,  tliat 
when  phenomena  are  only  of  an  occasional  kind,  (Jiere 
should  be  some  security  that  adequate  means  wouW  be 
provided  in  time  to  observe  them  ? — That  is  my  view. 

N  4 


J.     P.     .TOUlSy 

Esij.,D.C.L., 
F.R.S. 

26  April  1872. 
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J.  P.  Joule,  10,644.  {Chairmmi.)    What    Rocurity    would    you 

Esq.,D.C.L.,    recommend  ?— 1  Iiave  uot  considered  that  SLdijcct. 

10.645.  {Dr.  Sharpcy.)  Are  you  aware  that  the 
Astronomer  Royal  has  \ilrcady  ^ot  arrang-emeiits  lu 
preparation  for  the  transit  of  Veniin,  which  wdl  not 
take  place  till  1874?— Yes,  but  it  was  uneertam  at 
first  whethc'r  Government  would  lend  ils  aid. 

10.646.  {Chairman:)  Have  you  any  siijrgrstion^  (n 
make  with  regard  lo  inrjniries  for  tlie  (_;o\'ernnicnt  re- 
specting national  defences,  niinos,  adnlU  ■rations,  sanitary 
matters,  sewage,  and  so  on  ? — 'I'liey  uuiy  sei^m  to  bi' 
improperly  included  in  a  sehenio  liir  ihc  advancement 
of  science,  but  at  the  same  lime  tliey  are  iiif|uines 
which  from  year  to  year  assniue  more  and  more  ot  llic 
nature  of  scientific  investigations,  a.nd  In  tliat  extent 
ought  to  be  in  the  charge  of  seicntiiic  men. 

10.647.  Wliat  sort  of  a  hotly  would  you  think  sn<!li 
inquiries  ought  to  1)0  committed  to? — One  in  which 
there  is  a  large  scientific  element;  and  1  tldnk  tliat 
to  the  same  body  might  be  committed  the  (^omplele 
registration  of  disease  and  mortality,  classified  a-(  to 
occupatiou,  age,  locality,  meteorology,  i'ce.;  and  also 
the  registration  of  the  diseases  of  animals,  and  of  the 
blight  of  crops.  We  require  something  more,  I  think, 
than  what  is  done  at  present. ;  for  iu.stance,  instea<l  ef 
obtaining  the  salubrity  of  a  district,  W(;  rcquii'e  to 
know  the  salubrity  of  each  street  or  even  housi'  bernii- 
much  can  be  done  with  regard  to  sanitary  reform. 
The  death  rate  in  Broughton,  one  of  tiie  suhurl)s  of 
Manchester,  is  less  than  one  half  tliat  of  the  town 
itself,  and  yet  I  know  that  there  are  certain  ten-aces 
of  houses  there  which  would  stand  very  liigh  indeed 
in  the  list  if  they  were  taken  separately,  so  that  it 
seems  to  me  that  medical  men  are  under  considerable 
disadvantage  if  statistics  are  not  very  elaborate.  Tlie 
whole  question  seems  to  me  a  matter  of  the  last  im- 
portance, and  should  be  carried  out  much  more  com- 
pletely than  lias  been  done  hitherto. 

10.648.  {Dr.  Sharpeij.)  By  Government  means  do 
you  suggest  ? — Yes.  Private  means  arc  quite  iusnlfi- 
cient  for  a  purpose  of  that  sort.  I  have  with  me 
some  tables  of  disease,  got  u  p  by  Mr.  Rjinsome  {ha/idiiu/ 
in  the  same)  for  the  Sanitary  Association  of  Man- 
chester. But  continuous  and  systematic  rogisfral  i'tn 
can  hardly  be  expected  to  be  carrierl  out  by  una>slsled 
local  efforts. 

10.649.  Are  you  aware  to  wliat  extent  tliat  is  now 
done  through  the  Registrar  Geuei'ars  ollice? — 1  do  imt 
know.     I  know  that  a  pretty  thick  volume  is  published. 

10.650.  But  it  is  more  a  registi'r  of  deaths  than  a 
register  of  disease  ? — Y<!S.  The  pi-evalence  of  disease 
is  anotJier  point,  and  probably  the  more  important, 
because  it  is  disease  leading  to  death. 

10.651.  You  are  aware,  are  you  not,  that  that  is  a 
subject  which  is  at  present  occujiying  nmeh  ;i.ttenti<.iri 
by  public  bodies,  the  Collegi;  of  rhvsicians  and  others  ? 
—Yes. 

10.652.  Wilb  a  view  to  faeilitaie  returns  of  ;i 
homogeneous  character,  some  two  or  three  years  ago 
the  College  of  Physicians  suggeste<l  a  conunon  miuien- 
clatnre  of  diseases,  which  was  juintcd  at  tin;  public 
expense  and  circulated  to  meilieal  men  all  over  thi' 
country;  do  you  think  that  Ihat,  should  lie  <-;i.rried 
further,  so  as  to  ffbtain  shittslics  of  thr'.  |)re\  nlmri'  ol' 
different  dinoases  ?— Yes,  I  ih,.      I  iliink  il.  \>  imouysilile 
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to  carry  out  tlie  registration  too  eontjilelcly. 

10.653.  Do    yen    Ibink    that.    Ih(^    local    < 
healtii  might  li..'einploye<l  /or  tl 
they  might  with  Cui'tlier  nssistai 
a  great  deal    of  extra  woi'k    (o 
seems    to    me    tbal,   ;i,    niedle.-il    ) 
with   the    most  inf  ^ieJlt.,^  of  ull  seienl  ilii-  (| 
no  chance  whatever  iinli^ss  In:  li:is  il;il:i  nf  ;) 
sive  dcseriplion  lo  rcl'cr  In. 

10.654.  (Chairmau.)  I  )o  yon  lliiuk  it  d. 
the  Government  sbno 111  oIIIt  rcwjinl.-i  II )r  dis 
ventiotiH,  and  rcseiurlie.s  ?— I  [jiink  MiaL 
of  money  in  recognition  of  seieniidr  hdioi 
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encouragement,   and  if  tin;    patcrjt    la.ws  are  retii 
they  might  be  aupplemcntod  with  provisions   to 


the  case  of  those  discoveries  to  which  the  patent  laws 
do  not  apply. 

10.655.  There  have  been  occasional  instances,  have 
there  not,  in  which  some  very  remarkable  discovery 
has  been  ackuowledged  by  the  State  in  some  shape  or 
<jther  ? — Yes. 

10.656.  You  arc  not  aware  of  any  instances  of 
reward  having  been  given  for  discoveries? — As  a  rule 
not,  and  in  lact  so  far  as  the  patent  laws  go  they  are 
nsel'ul  to  those  who  apply  the  discoveries  of  other 
l„..|.lc-. 

10.657.  Is  tln^re  any  systcmi  of  the  kind  on  the 
continent  ? — 1  am  not  aware  of  any. 

10,65S.  {Dr.  Shrirpctj.)  You  are  aware  that  there 
ai-e  (^ases  wina-e  sciciitilic  discoveries  which  have  been 
directly  aiqilied  for  public  jiurposes  have  been  re- 
wardi'd  liy  grants  of  money  ;  for  instance,  Sir  William 
Snow  llaitis's  im])roveiJn;iits  in  lightning  conductors 
fV.r  shi]>s  ? — Yes.  Sir  W.  Harris  was  rewarded  for 
introducing  Mr.  Henley's  ship  conductors. 

10,65!).  '{Chairman.)  But  they  were  all  cases  where 
the  discovery  was  appliealde  to  puldic  purposes  ?— 
Generally;  and  it  seems  to  me  that  in  all  those  cases 
There  ouglit  to  be  some  j)rinciide  or  some  rule  to  guide 
those  in  power  to  say  wdietlicr  a  reward  is  desirable 
or  not,  and  to  what  amoiiMt. 

10.660.  {Dr.  Sharp,'!/. )  Ibid  nol  the  late  Mr. 
Faraday  a  jicnsion  from  (.Jovernmenl  ? — Yes,  and  so 
had  .Sir  David  llrcwstcr.  Dr.  Dalton,  and  some  others. 

10.661.  Have  you  any  view  as  towdio  sliould  advise 
the  tiovernnrent  in  cases  of  that  kind? — I  thiuk  a 
body  like  the  Koyal  Society  would  be  competent. 

10.662.  WouM  not  it  be  rather  an  invidious  duty  to 
impose  upon  thu  lioyal  Society  ? — I  tliink  that  a  Board 
of  Science  might  be  created  to  wdncb  the  Royal 
and  other  societies  might  suggest  lit  recipients  of 
public  rewards.  I  do  not  think  that,  the  various 
objects  to  which  1  ha\-e  adverted  could  be  efficiently 
carried  out  without  the  superintendence  of  a  new 
dejiartment  of  State,  the  members  of  which  should  lie 
men  of  science. 

10.663.  {Chairman.)  If  any  such  scheme  as  you 
have  suggested  were  entertained,  are  you  of  oj)inion  that 
valuable  aid  could  be  obtained  from  existing  societies?— 
I  think  so.  I  think  it  might  be  obtained  from  the  Royal 
Societies  <d'  Londun  and  Edinburgh,  and  tlie  Royal 
Irish  Academy,  and  from  some  local  ones,  for  instance, 
the  Literary  and  Philoso[)hical  Society  of  JFanchcstcr. 

10.664.  the  assistance  which  could  be  afforded  U 
the  socieiies  would  be  in  the  shape  of  advice,  1 
presume? — Yes.     By  advising  the  Board  of  Science. 

I0.()()5.  Are  there  any  oflier  ways  in  which  the 
societies  could  assist  ? — Yes.  in  the  supcrinlendeuce  of 
museunis,  tlie  collecliou  of  libraries  at  ilillerenl.  places, 
and  probably  the  supcrintendi'iice  of  ctbscrvatorics, 

10,t->66.  As  science  advaiU'cs,  are  you  of  opinion 
that  the  iieccs.sity  I'or  State  aid  lieeoines  more  press- 
ing ? — Yes,  I  think  it  does.  Processes  biH-ome  more 
compliealcd.  andre(piirc  a  grealer  amount  uf  outlay  on 
the   whole  as  science  advances.      The    time  was  when 
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or  would  yon  prefer  that  the  different  appliancea, 
whether  they  be  machines  or  series  of  appliances  for 
chemical  processes,  for  instance,  should  be  classified 
according  to  the  nature  of  the  inventions,  or  accord- 
ing to  whether  they  were  patented  or  not  ? — In  a 
general  museum  I  think  they  had  better  be  placed 
classified  according  to  the  inventions ;  but  probiibly 
if  there  is  to  be  a  Museum  of  Patents  these  had  better 
be  placed  together.  There  is  a  Patent  Museum 
at  South  Kensington  :  there,  of  course,  there  would  be 
nothing  but  patents. 

10.669.  I  think  you  are  probably  aware  that  in  the 
Patent  Museum  there  are  inventions  of  every  kind, 
patented  and  not  patented,  almost  without  classi- 
fication of  any  kind  ?— I  was  not  aware  of  that. 
Then  it  would  appear  to  me  to  be  totally  useless  for 
the  object. 

10.670.  Would  it  not  be  sufficient  if  in  a  chxssified 
collection  of  machines,  apparatus,  and  processes,  you 
had  a  label  attached  distinguishing  those  winch  were 
patented  ? — Yes,  I  think  so. 

10.671.  {Chuirman.')  Are  there  anj'  other  points 
upon  which  you  would  like  to  make  additions  to  your 
evidence  ? — I  think  that  a  very  desirable  way  of  help- 
ing on  science  is  to  assist  scientiiie  societies.  In  the 
case  of  the  Literary  and  Philosophical  Society  of 
Manchester  tin-  difficulty  of  obtaiuing  funds  was  at  one 
time  such  that  there  was  great  fear  that  it  would  be 
compelled  to  discontinue  the  publication  of  its  memoirs. 
Even  now  it  has  to  be  conducted  with  the  most  rigid 
economy.    For  iostarice,  Mr.  Baxendell,  F.R.A.S.,  one 

The  witness 


of  the  secretaries,  who  with  his  other  duties  in  con- 
nexion with  the  society  looks  after  its  publications, 
receives  only  50/.  per  annum.  That  is  a  very  small 
sum  for  the  work  which  he  does ;  and  the  librarian, 
Mr.  Bailey,  an  able  naturalist,  who  undertakes  the 
correspondence  with  the  societies  with  regard  to  the 
interchange  of  publications,  &c.,  receives  nothing  at  all. 
Of  course  the  society  cannot  afford  any  more.  It  has 
but  360/.  a  year  from  subscriptions.  The  only  way 
it  exists  is  this,  that  Manchester  men  in  years  gone 
by  presented  the  building,  so  that  rent  has  not  to  be 
paid. 

10.672.  What  is  the  annual  subscription  ? — Two 
guineas.  That  seems  to  be  a  proof  that  a  scientific 
society  in  the  provinces,  at  any  rate,  cannot  be 
carried  on  efficiently  without  assistance  further  than 
that  of  local  effort,  because  I  never  heard  of  the  society 
having  lost  the  confidence  and  respect  of  the  com- 
munity among  which  it  is  situated. 

10.673.  Would  any  addition  to  the  subscription 
seriously  interfere  with  its  success  ? — That  was  the 
turning  point,  I  may  say,  of  the  existence  of  the 
society,  the  raising  of  the  subscription,  which  was 
originally  only  one  guinea.  It  was  said,  "  If  you 
increase  the  subscription  the  members  will  fail  off." 
But  the  counter  argument  was  that  the  value  returned 
to  the  members  was  equal  to  the  two  guineas.  And 
I  believe  it  ivas  through  adopting  this  principle  that 
the  society  has  continued  to  go  on ;  for  the  members 
pay  the  two  guineas,  but  I  do  not  think  they  would 
pay  more. 

withdrew. 


J.  P.  Joule, 

Esq.,  n.c.L., 

F.H.S. 
26  April  1872. 


Adjourned  to  Wednesday  next,  at  12  o'clock. 


No.  6,  Old  Palace  Yard,  Westminister,  Wednesday,  1st  May  1872. 


Present  : 
His  Grace  the  BUKE  OF  DEVONSHIRE,  K.G.,  in  the  Chair. 


Sm  John  Lubbock,  Bart.,  M.P.,  F.R.S- 
William  Siiarpey,  Esq.,  M.D.,  Sec.  E.>S. 


Thoxas  Henry  Huxley,  Esq.,  LL.D.,  F.R.S. 
Henry  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


Sir  William  Thomson, 

10.674.  {Chairman.)  I  believe  when  you  appeared 
before  the  Commission  as  a  witness  on  a  former 
occasion  you  expressed  a  strong  opinion  in  favour  of 
the  appointment  of  a  council  of  science  to  assist  and 
and  advise  the  Government  on  scientific  questions  ? — 
Yes. 

10.675.  We  did  uot  pursue  the  subject  very  far  at 
that  time,  and  perhaps  on  the  present  occasion  you 
could  favour  us  somewhat  more  in  detail  with  your 
views  upon  the  subject  ? — The  main  object  of  such  a 
council  would,  in  my  opinion,  be  to  advise  the  Govern- 
ment on  all  scientific  questions  which  might  come 
under  the  attention  of  the  Government,  and  on  all 
scientific  works  actually  undertaken.  With  a  vast 
amount  of  mechanical  work  which  is  necessarily  under- 
taken by  the  Government,  and  which  is  continually 
in  hand,  questions  involving  scientific  difficulties  of  a 
novel  character  frequently  occur  :  questions  requiring 
accurate  knowledge  of  scientific  truth  Iiitherto  undeve- 
loped arc  occurring  every  day.  In  both  respects  the 
Government  is  at  present  insuffici-ently  advised,  and 
the  result  is  undoubtedly  that  mechanical  works  arc 
sometimes  not  done  as  well  as  they  might  be  done, 
that  great  mistakes  are  sometimes  made ;  and,  again, 
a  very  serious  and  perhaps  even  a  more  serious  evil  of 
the  present  system,  in  which  there  is  not  sufficient 
scientific  advice  for  the  Government,  is  the  undertaking 
of  works  which  ought  never  to  be  undertaken. 

10.676.  Are  yon  able  to  point  out  any  instances 
which  you  have  in  your  mind  of  mistakes  which  you 
think  have  occurred  from  the  want  of  good  advice  on 
the   part  of  the  Government  ? — One  great   mistake 
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F.R.S.,  further  examined, 
undoubtedly  was  the  construction  of  the  "Captain,"  and 
I  believe  that  a  permanent  scientific  council  advising 
the  Government  would  have  made  it  impossible  to 
commit  such  a  mistake.  They  would,  in  the  very 
beginning,  have  relieved  the  Government  from  all  that 
pressure  of  ignorant  public  opinion  which  the  Govern- 
ment could  not  possibly,  in  the  present  state  of  things, 
withstand.  In  many  scientific  works  at  present  under- 
taken by  the  Government  there  is  very  excellent  advice 
of  skilled  scientific  men,  officers  of  the  Royal  Engineers; 
but  mechanical  works  undertaken  by  the  Government 
are  not  consistently  carried  out  according  to  the 
advice  of  any  one  competent  body  or  of  competent  indi- 
viduals, and  many  works  undertaken  by  the  Govern- 
ment are  undoubtedly  left  to  haphazard  as  to  whether 
the  existing  knowledge  of  the  day  in  scientific  matters 
shall  be  available  to  direct  their  construction,  or  as  to 
whether  com[)letely  new  scientific  questions  may  be 
misjudged  in  advivnce,  and  great  national  loss  thereby 
incurred.  I  may  mention  as  one  instance  of  the  very 
great  want  of  good  advice,  which  I  believe  is  a  serious 
loss,  the  stone  of  which  the  Houses  of  Parliament 
were  built.  I  believe  also,  although  I  do  not  sufficiently 
know  the  details,  that  great  expense  was  unnecessarily 
gone  to  in  respect  to  the  ventilation  of  the  Houses  of 
Parliament.  A  good  business-like  scientific  council 
<^r  advising  council  for  scientific  matters  would 
enormously  diminish  the  expenditure  which  is  incurred 
at  present  upon  such  matters,  and  would  relieve  the 
Government  of  a  kind  of  anxiety  which  ought  not  to 
be  put  upon  it.  The  Government  is  found  fault  with 
when  those  things  are  ill  done,  and  has  been  found 
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fault  with  even  in  such  matters  as  the  "Captain," 
but  1  must  say  that  Parliament  has  not  provided 
hitherto  any  means  by  which  the  Government  can 
safely  undertake  such  things  at  all,  and  yet  they  are 
obliged  to  undertake  them.  I  may  mention  a  piece  of 
scientific  work  which  at  present  is  being  done  in  a 
most  admirable  manner,  under  the  Admiralty,  namely, 
Mr.  Froude's  investigations  on  the  dynamical  condi- 
tions aflecting  the  stability  of  ships.  Circumstances 
hnvc  worked  so  that  a  man  of  first-rate  accuracy  and 
inventiveness  and  scientific  knowledge  has  been  per- 
mitted to  do  such  work  for  the  Government ;  but  all 
this  that  is  now  being  done  and  all  the  great  lienelits 
which  undoubtedly  will  result  from  it  might  have 
been  secured  10  years  ago,  and  would  have  l>ecn 
secured  10  years  ago,  if  there  had  been  such  a  scicm- 
tilie  council  as  I  think  ought  to  be  constituted. 

10.677.  Do  you  think  that  a  single  body  wouhl  be 
better  than  a  numlier  of  small  committees  for  advising 
the  Government  on  the  gi-eat  variety  of  questions 
which  from  time  to  time  would  be  likely  to  arise  ? — 
Yes,  certainly. 

10.678.  The  questions  which  might  be  referred  to 
such  a  council  would  differ  very  much  from  one 
another,  and  extend  over  a  wide  range,  would  they 
not  ? — Yes,  but  there  would  he  a  unity  of  design  and 
action,  with  a  multiplicity  of  knowledge  and  skill  at 
command,  secured  by  a  single  council,  and  those  con- 
ditions cannot,  in  my  opinion,  be  secured  at  all  by 
occasional  committees  or  committees  working  sepiv- 
rately  and  independently  of  each  other.  I  may 
mention,  for  instance,  that  two  of  the  very  highest 
scientific  men  in  this  countiy,  the  Astronomer  Koyal 
and  Professor  Miller  of  Cambridge,  have  had  in  charge 
the  National  Standards  of  weights  and  lengtlts,  but 
through  no  fault  in  them,  hut  through  the  extreme 
difficulty  of  getting  proper  arrangements  made 
under  our  present  want  of  system,  it  seems  that  the 
work  is  not  and  cannot  be  carried  on  effectively.  We 
have  even  to  go  to  Paris  to  got  French  scientific  men 
to  do  this  work  for  us.  At  the  same  time  the  Govern- 
ment actually  are  in  some  strange  want  of  good  advice 
as  it  seems  to  me  (I  say  it  with  some  degree  of 
diffidence,  but  it  seems  to  illustrate  the  subject  in  hand 
very  much),  for  tliey  liave  referred  the  conserA-jincy 
and  the  comparisons  of  the  National  Standards  to  the 
Harbour  Deiiar(,menl.  of  the  Pxtard  of  Trade.  No 
doubt  the  connexion  Is  IIkiI  weights  and  measures  are 
wanted  for  the  purposes  o]'  trade,  then  why  not  let 
the  conservancy  of  weights  and  measures  he  under 
the  Board  of  Trade  ?  And  why  the  Harbour  Depart- 
ment should  be  chosen  for  that  purpose  of  course  I 
cannot  imagine.  The  conservancy  of  weights  and 
measui'cs  is  a  subject  involving  questions  of  the  most 
extreme  scientific  nicety.  Faraday  made  statements 
showing  how  completely  unknown  at  present  are  tlie 
]>roperties  of  matter  upon  wJdeh  we  depend  for  a 
permanent  stanilard  of  k'Ugfh.  One  of  (he  very  first 
objects  thai  ^Imiild  be  undeitakeii  in  connexion  willi 
the  con.-er\'ancy  of  the  slandiii'ds  ol' weiglit  and  leiiglh 
is  secular  experimenfs,  or  (lie  dimensions  of  nielal.s 
and  solids,  and  solifJs  of  oilier  classes  under  various 
conditions  ol'  str'css,  tcnijieral.iire,  and  atmos|iben'. 
Those  would  Involve  scientifu;  experlnienis  of  an 
extremely  <lifili;ull  eliaraeter,  and  also  opcratuins  ex- 
tending fl'Oni  ye;ir  (,n  y(;iir.  Tiiei'e  onglit  l.o  bfijnsL 
now  a  S<:t  (>{'  (;X|iei'iirii'rrt!i,l  s|ie,eii)icns  o)'  solids  hiid  up 
which  should  he  i;xaruine.d  cyi-ry  yo:\.v,  or  <'vei-y  10 
years,  or  every  oO  yeai's,  (jr-  evei'y  100  yi^ars,  the  times 
when  obsei'Vations  •.\rr,  to  bo  made  Iroin  nge  lo  ni^e 
being  regulated  l,y  !he  .■x[)ert(!Tiee  of  lln^  previous 
observations.  It  would  be.  iirr'(.'ssary  lo  begin  nbsei'- 
ving  evei-y  iiionLh,  Iheti  when  constancy  is  jil.laincd 
within  tlie  degi-et:s  of  .jhsei  vaMe  niiiiiiteness  l-oohserve 
QV<:ry  year,  then  evei'y  |()  yi-;irs,  then  |ierlia[is  evefy 
.-^O  years,  ami  llien  i(,  might  be  suflleient  lo  look  4i,t 
Lhcm  r-veiy  •'jOO  yea-fK,  ;iiid  examine  whether  this 
copper  standaril  and  thaX  hi'iiss  standa,rd  Iklvc  r-)'l;i,ined 
precisely  the  same  lengtli.  This  would  not  he  a  ve.ry 
ditri(;nh  or  ex|)ensive  thing  to  institute  In  such  a  way 
as  eventually  to  obUun  good  results,  but  it  woukl   bo 


an  operation  of  a  secular  character,  which  could  only 
be  carried  out  by  the  Government. 

10.679.  Would  you  put  such  experiments  under  the 
charge  of  this  proposed  council  ? — Yes  ;  but  to  take  a 
more  immediately  practical  view  as  to  weights  and 
measures,  it  is  absolutely  necessary  that  the  most  pre- 
cise methods  of  measuring  that  can  be  practised  at  the 
present  day  should  be  used  for  comparisons,  in  order 
to  be  able  to  give  out  accurate  copies  of  the  prototype 
standards,  and  those  operatious  should  be  made  in  such 
a  way  as  to  involve  the  minimum  of  risk  to  the  con- 
stancy of  the  prototypes  that  are  used.  Without  going 
as  far  as  50,  or  100,  or  1,000  years,  we  must  consider 
how  to  obtain  the  necessary  accuracy  for  trigonometrical 
surveyM  and  for  the  finer  scientific  measurements  of 
the  day,  as  well  as  for  the  jmrpose  of  trade  accuracy 
according  to  the  standards  botli  of  mass  and  of  length. 
I  believe  that  very  insufficient  precautions  are  taken 
to  secure  the  constancy  of  the  standards  of  weight. 
It  Is  necessary  that  tliey  should  be  kept  in  such  a  way 
and  used  In  such  a  way  as  that  no  friction  except  the 
\'ery  mliiimuin  that  is  required  to  place  them  in  the 
balance  should  ever  be  brought  to  bear  upon  them.  I 
fear  that  we  are  at  present  in  a  very  unsatisfactory 
state  In  these  matters,  and  that  in  point  of  fact  we 
have  not  preserved  with  suthclent  care  the  standards 
wln'ch  were  actually  compared  liy  Professor  Miller 
with  the  standards  from  various  places  on  the  continent 
of  Europe,  but  it  is  impossible  that  the  Government, 
with  its  multifarious  duties  and  its  great  political  pre- 
occupation can  attend  to  such  matters,  or  even  be 
cognizant  of  them.  A  :-eIentific  council  would  relieve 
the  tiovernment  of  all  responsibility  in  such  matters, 
and  would  be  responsible  Itsedf  in  a  general  way  for 
all  its  proceedings  to  a  political  chief  and  to  Parlia- 
ment. Wc  have  no  security  at  ]>resent  that  the  weights 
and  standards  arc  under  scientific  surveillance. 

10.680.  Would  not  you  consider  that  whatever 
department  of  the  Government  it  is  under,  it  is  respon- 
sible for  putting  it  under  the  charge  of  a  competent 
person  ? — In  tiie  same  sense  that  they  were  responsible 
for  sending  the  "  Captain  "  to  seji.  They  have  no 
means  of  knowing,  either  on  the  one  case  or  on  the 
other,  either  what  is  wanted  or  how  to  cany  it  out. 

10.681.  There  are  some  other  objects,  I  believe, 
(or  which  you  consider  that  the  establishment  of  such 
a  council  would  be  deslrabh'  ? — The  Imniedlato  utilily 
of  the  work  is  undoubtedly  a  very  importaut  object, 
and  perhaps  may  be  considered  to  be  the  fir^t  duty  of 
the  Government  ;  but  yet  there  isanolher  duty  which, 
although  we  cannot  call  It  the  first  duty,  is  certainly 
not  an  inferior  duty,  and  that  is,  to  promote  the 
honour  of  tins  country.  There  can  be  no  doubt  hut 
tiiat  the  inhabitants  of  (his  country  do  get  benefit  from 
the  feeling  of  satisfaction  that  naturally  results  from 
any  great  scientific  discoveries  or  great  advauces  in 
science  made  by  their  own  eounirymen,  and  especially 
by  the  assistance  of  their  own  Government.  The  Royal 
Ohservntory  at  Cireenwicb  Is  an  honour  and  a  glory  to 
Ihis  country,  and  1  am  quite  suie  that  the  money  paid 
lor  it  is  very  well  spent,  in  the  satisfaction  that  the 
country  finds  in  the  honour  ofba\ingone  of  the  greatest 
and  besi,  if  not  f/ir  groalest  and  best,  of  scientific 
astronomical  observatories  In  the  world.  This  country 
undouhledly  Ikis  a  great  i)ei-nianent  possession  in  the 
nauK'  of  JNewion  and  in  liic  name  of  Faraday.  The 
l)roniofion  of  scientific  researeli  in  a  regular  way  cannot 
niidii^  Newtons  and  Farada.y^^,  but  It  can  obtain  great 
sci^'utiilc  results  by  sysleiuatie  business-like  action, 
(■arried  out  through  well  Iiistrncted  and  able  men.  It 
seems  lo  me  lo  be  a  duly  of  the  Governmcut  to  make 
the  nalioTud  honour  in  sclenlifie  investigation  a  subject 
of  its  solicitude  and  an  occasion  (with  due  safeguards 
against  abuse)  fiir  spending  the  public  money.  This 
Is  not  at  all  a.  new  doelrim—  (he  (government  have 
very  auqdy  showed  Un^mselves  sensible  of  their  duty 
In  this  res|)cct.  Our  Government  have  not  always  been 
[■estrained  by  the  iunni^diate  utiliiariau  aspect  of  any 
»|uestioii  of  the  advanccnn-nt  of  science  that  has  been 
submitted  to  them.  The  sum  uf  money  voted  for 
the   observation  of  the  transit  of  Venus  is  not  for 
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any  immediate  utilitari.in  object  whatever,  nor,  I 
believe,  for  auy  utilitariau  objeetj  if  the  utilitarian 
object  is  to  make  that  wliich  is  to  help  on  the 
mechanic.ll  operations  of  the  country.  The  im- 
provement in  astronomy  for  Davigation  will  not  be 
in  the  slightest  degree  promoted,  I  believe  I  may 
safely  say,  by  that  expenditure  of  money,  yet  it  is 
an  expenditure  of  money  that  will  be  acquiesced  in 
and  approved  of  by  the  whole  country.  I  think  I 
may  say  the  same  thing  of  the  money  that  has  been 
spent  in  the  observations  of  the  solar  eclipses.  The 
whole  subject  of  solar  physics  has  become  one  more 
and  more  minute,  and  extended,  and  continuous  inves- 
tigation. Through  the  great  discovery  of  M.  Janssen, 
and  of  your  secretary  Mr.  Lockyer,  the  observations  of 
the  solar  prominences  can  be  carried  on  continuously. 
M.  Jfinssen's  discovery  of  the  possibility  was  made  in 
connexion  with  a  solar  eclipse  :  he  found  that  he  was 
able  to  continue,  after  the  eclipse,  observing  the 
phenomena  which  had  been  seen  during  the  eclipse ; 
and  Mr.  Lockyer  had,  by  a  train  of  independent 
reasoning,  some  time  earlier  found  that  the  thing  could 
probably  be  done  in  that  way,  and  prepared  an  instru- 
ment for  the  purpose  of  doing  it.  We  have  now  the 
method  fully  given  to  us,  partly  through  the  expendi- 
ture of  public  money  on  eclipses,  and  partly  through 
the  expenditure  of  money,  I  believe  from  the  Royal 
Society's  G-rant  Fund,  on  instruments.  Now  it  becomes 
an  object  of  very  great  importance  to  use  the  means 
of  investigation  thus  created,  but  resources  are  want- 
ing for  it.  At  present  it  is  altogether  in  the  hands  of 
a  very  limited  number  of  amateurs  in  the  whole  world, 
and  most  or  all  of  those  men  are  obliged  to  work  hard 
in  some  other  direction  to  support  themselves.  I  say 
that  it  should  be  an  object  of  national  honour  to  pro- 
mote such  investigations,  whatever  the  expenditure 
of  money,  and  in  whatever  way  it  may  be  judged 
necessary.  T  merely  mention  that  as  one  instance. 
Many  other  investigations  which  would  bring  in  re- 
sults of  immediate  interest  to  the  whole  country  might 
be  mentioned.  The  observation  of  terrestial  magne- 
tism, and  of  its  connexion  with  solar  spots  is  a  subject 
which  has  excited  very  great  interest,  and  which, 
taken  in  connexion  again  with  submarine  telegraphy 
and  earth  currents,  forms  a  large  field  of  investigation, 
but  investigators  are  wanted  for  carrying  it  out  on 
scientific  principles  in  such  a  way  as  to  make  sure  of 
getting  good  results. 

10.682.  Then  it  would  be,  of  course,  the  duty 
of  this  council  to  point  out  to  the  Government 
the  objects  for  which,  in  their  opinion,  the  aid  of  tlie 
Government  could  be  properly  bestowed  ? — Yes. 

10.683.  Will  you  proceed  to  give  us  further  your 
views  as  to  the  duties  of  this  council? — To  promote 
the  efficiency  of  local  laljoratories,  whether  of  chemistry 
or  of  physics,  to  promote  their  efficiency  in  respect  to 
the  discovery  of  new  truths  and  the  extending  of 
science.  At  present  there  is  a  strong  stimulus  for 
local  chemical  laboratories  in  commercial  analysis  and 
various  questions  involving  commercial  interests,  for 
which  the  work  is  paid  at  a  remunerative  rate.  In 
this  way  there  are  many  able  chemists  through  the 
country  supported  by  commercial  chemical  work. 
Those  men,  being  generally  very  high  scientific  men, 
add  to  their  commercial  work  scientific  investigation  ; 
hut  many  of  them  find  it  impossible  to  do  so,  and  the 
tendency,  I  believe,  is  with  all  to  become  more  and 
more  absorbed  in  commercial  work  ;  not  because  they 
have  a  distaste  or  ever  acquire  a  distaste  for  sciontifie 
investigation,  and  a  desire  rather  for  merely  com- 
mercial and  paying  work,  but  because  duties  of  that 
kind  once  gone  into  become  ahsoi'bing.  If  a  man 
begins  to  take  commercial  work  to  live  upon  he  must 
end  by  giving  himself  up  to  it,  or  else  he  fails  in  his 
duty  to  his  employer ;  and  on  this  account  commercial 
work  is  very  apt  to  absorb  the  whole  of  the  energies 
of  the  best  chemists  through  the  country  ;  and  that  it 
has  not  done  so  is  due  in  some  respect  to  the  very 
slight  degree  of  Government  assistance,  and  the  assist- 
ance in  national  institutions  of  other  kinds,  which 
scientific  research  at  present  has.     But  it  is  of  the 


greatest  consequence  that  there  should  be  a  definite 
and  secured  position  for  chemists  who  devote  ihem- 
selves  to  scientific  investigation.  Without  instituting 
chemical  laboratories  of  purely  scientific  investigation 
in  the  country,  very  great  good,  in  my  opinion,  might 
be  done  under  the  advice  of  such  a  council  as  this 
proposed  council  in  giving  moderate  gi-ants  and  en- 
dowments to  employ  scholars,  able  young  men  who 
have  proved  themselves  capable,  under  the  chiefs  of 
the  local  laboratories,  in  carrying  through  the  mani- 
pulations of  scientific  research.  In  physical  labora- 
tories, on  the  other  hand,  the  object  is  almost  purely 
the  extension  of  science  ;  and  there  is  no  dep;irtment 
in  physical  laboratories  at  present  which  is  self- paying 
on  commercial  principles.  The  physical  laboratories 
have  grown  up,  as  I  stated  in  my  former  evidence, 
altogether  in  connexion  with  the  teaching  of  natural 
philosophy.  As  I  pointed  out,  all  our  work  is  neces- 
sarily on  a  very  insecure  foundation,  when  it  has  any 
foundation  at  all,  as  far  as  the  investigation  of  new 
truth  in  science  is  concerned.  On  the  other  hand, 
almost  all  that  can  be  attempted  at  present  in  most 
physical  laboratories  is  a  practical  course,  in  which 
tlie  pupils  will  be  taught  weighings  and  measurements 
and  specific  gravities,  and  comparisons  of  standards 
and  modes  of  measuring  the  strength  of  materials,  the 
methods  of  measuring  specific  heats,  the  method  and 
the  practice  of  the  method  of  measuring  electric  resist- 
ances of  wires,  and  the  electric  resistance  of  insulating 
materials.  There  is  a  demand  for  knowledge  and 
skill  of  this  kind  for  young  men  going  into  engi- 
neering and  telegraphy.  No  physical  laboratory  in 
this  country  can,  unless  as  a  matter  of  chance,  do  more 
than  give  practical  instruction  on  the  subjects  which 
I  have  enumerated,  and  of  course  a  few  others  of  a 
similar  character.  It  is  merely  an  exception  when  it 
is  possible  either  for  the  director  or  professor  to  under- 
take himself  a  scientific  investigation,  or  to  find  a 
pupil  who  has  both  capacity  and  time  to  carry  through 
a  scientific  investigation.  I  find  myself  the  great 
benefit  that  very  small  endowments  can  produce  in 
this  way.  Very  small  sums  of  money  have  sufficed  to 
give  the  means  to  induce  young  men  of  capacity  to 
devote  themselves  to  experimental  research,  and  to  do 
so  with  really  good  etfect.  One  case  I  may  mention  has 
resulted  in  a  communication  to  the  Eoyal  Society  of 
London,  which  has  been  accepted  by  the  Council  for 
the  Transactions,  and  is  now  actually  printed  in  the 
Transactions  :  namely,  an  investigation  of  the  specific 
inductive  capacity  of  dielectrics. 

10.684.  Was  that  investigation  aided  by  a  grant 
from  the  Government  ? — No,  hj  a  small  endowment 
from  a  private  source.  Another  investigatioji  similarly 
produced  through  a  small  endowment,  and  cajiacKy 
previously  proved  on  the  part  of  the  individual  has 
resulted  in  a  complete  investigation,  the  result  of 
which  will  be  communicated  to  the  Royal  Society  in 
a  short  time.  Again,  an  investigation  on  the  con- 
ducting power  of  water  and  other  liquids  for  heat  is 
being  undertaken  in  the  pliysical  lahoratory  of  the 
University  of  Glasgow,  but  it  has  l)een  carried  out 
under  very  great  difllcultios,  and  hitheito  with  very 
great  delay  from  the  want  of  hands  and  want  of  means. 
Every  physical  laboratory  in  the  country  should  have 
ample  means  for  conducting  such  iuvestigations.  And 
I  think  that  the  endowment  of  physical  laboratories, 
instituted  in  connexion  with  teaching  institutions,  and 
at  present  carried  on  for  the  purposes  of  teaching, 
might  with  gi-eat  advantage  be  made  under  tlic  advice 
of  the  proposed  conned  an  endowment  for  the  purpose 
of  scientific  investigation.  The  subject  of  scientific 
instmction  is  not  of  course  altogether  detached.  Tlic 
same  council  might  advise  with  regard  to  endowments 
which  they  considered  suitable  or  noeesMary  fur  scien- 
tific teaching;  but  I  sjieak  just  now  of  eudouincnts 
for  the  one  purpose  of  promoting  the  auamentuiiun  of 
science. 

10.685.  I  think,  when  speaking  of  chemical  laliora- 
tories,  you  referred  to  some  that  wwo  not  connected 
with  teaching  iustitutions  ? — Yes,  commercial  hibora- 
tories. 

0  2 
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10.686.  Are  not  physical  laboratories,  as  far  as  you 

are  aware,  ent-irely  connected  with  teaching  institutions  ? 
—Yes.  ^     ,, 

10.687.  What  you  propose  is  that  assistance  shoula 
be  equally  given  in  the  one  case  as  in  the  other,  leaving 
it  to  the  conucil  on  their  reeponsibility  to  recommend 
what  cases  are  proper  for  assistance  ? — Yes.  The 
council  might,  for  instance,  find  tliat  a  laboratory 
under  a  highly  scientific  chemist,  hitherto  engaged 
solely  in  commercial  analysis,  has  capacity  for  scientific 
iiwestigation,  and  they  might  find  it  advisable  to  give 
assistance  in  some  form,  in  order  that  scientific  investi- 
gation might  bo  carried  on  in  such  laboratories. 

10.688.  Have  several  such  laboratories  been  esta- 
blished as  private  adventures,  so  to  call  them  ? — Yes. 

10.689.  Would  not  there  be  considerable  diflficulty 
in  the  Government  giving  aid  in  cases  of  that  kind  ? 
— Y"es,  I  do  not  contemplato  that  a  case  of  that  kind 
could  be  dealt  with  in  the  way  of  endowment  iit  all. 
The  Royal  Society's  grant  of  1,000/.  a  year  (under  the 
management  of  this  council,  as  it  would  be  if  created) 
■would  contain, if  augmented  sufficientlyforthe  increased 
requii-ements,  the  means  of  meeting  such  a  want  as  I 
now  speak  of.  When  n  chemist,  having  a  commercial 
laboratory,  or  an  amateur  working  in  his  own  house, 
or  anyone — professor,  assistant,  or  student — connected 
with  a  teaching  institution,  shows  that  he  has  a 
scientific  investigation  in  prospect,  which  he  could 
make  if  he  had  the  mesms  allowed  him,  every  such 
application  for  means  might  be  referred  to  the  council, 
and  if  a  favourable  judgment  is  arrived  at,  a  grant 
shoald  be  made  out  of  their  availalde  funds.  Another 
object  of  the  council  would  be  to  advise  the  Minister  of 
Science  in  all  applications  for  the  expenditure  of  money 
to  promote  scientific  investigations.  Applications 
are  frequently  made  to  the  Government  of  a  singular 
character  which  could  not  be  classed  ;  some  of  those 
applications  may  be  thoroughly  deserving  of  support, 
and  others  may  be  of  a  most  frivolous  character.  All 
such  applications  should  be  referred  to  one  responsible 
council.  At  present  the  Government  must  be  very 
much  annoyed  by  occasional  applications,  and  I  have 
no  doubt  that  the  want  of  a  permanent  responsible  and 
trustworthy  adviser  or  body  of  advisers  to  whom  all 
such  applications  can  be  confidently  referred  must  be 
seriously  felt.  I  may  mention  as  an  instance  of  appli- 
cations of  that  kind,  the  applications  made  by  the 
British  Association  for  funds  for  the  late  and  previous 
solar  eclipses.  The  testimony  of  the  Royal  Society  and 
the  British  Association  to  the  importantie  of  the  object 
was  no  doubt  in  this  case  accepted  immediately  by  the 
Government  as  a  sufficient  certificate  that  the  object 
was  a  suitable  one  for  the  expenditure  of  public  money. 
But  there  are  many  other  applications  even  by  the 
British  Association  itself  which  the  Government  feci 
must  be  referred  to  sonic  competent  adviser .^^'  Then 
there  are  many  applications  made  altogether  by  private 
individuals  for  assistance  in  some  department  of  scientific 
investigation  ;  those  would  naturally  fall  to  be  all  sum- 
marily rejected  at  present,  Ijut  it  would  be  advisnble 
that  th<iy  sjjould  In;  liandeil  over  to  a  council  oi'  rc- 
spunsiljJe  advisers,  who  would  Ijikr  each  ease  on  its 
own  merit. 

iO,(jyO.  Would  you  be  so  ^ood  iis  to  inlorin  us 
whether  yon  have  i'ornied  a.ny  opinions  as  to  llic  liesi, 


tli( 


such  a  council  P- 
(liirerent  bi'anclies 
]i|jlie)i,tioiis  of  science.  I 
;  fn|)iesented  in  the  eoun 
ijiiatics,  ii-ccordiiig  to  tlie  uli 


Tli< 


unncil 


system  of  a[)p(]i 
ou;:jht  to  reI)^e^■ 
and  th<:  pracli(M 
unities  ought  to 
or  appllijil  rnJiLl 

nomenclature  :i.s generally  understood,  ought  iilfio  to  1 
represented  ;  clifTuisliy  cannot  be  shut  out;  [)liysicH 
must  of  course  l»e  re|iresented  and  ouglil  to  he  re- 
presented Koparahily ;  astronomy,  both  what  was 
formerly  called  physical  asLrononiy,  and,  of  course,  tiie 
new  science  of  astrouomical  |>]iy,si(;.s,  ought  to  hi^  re- 
presented. 1  do  not  bcli(.'.ve  tliii,t  fiwtnmoiny  could  he 
properly  represented  under  one   head;    astromtmical 

*  As,  for  example,  thai,  for  assiataacc  to  the  Tidal  luvcHtiga- 
gaiion.     See  Appendix  IX. 


physics  must,  in  my  opinion,  be  separately  represented. 
Geology  should  be  separately  represented,  and  also 

the  various  branches  of  natural  history;  physiology 
also,  and  medical  practice  in  general  should  be  repre- 
sented. I  have  spoken  of  applied  mathematics,  I 
meant  rather  mathematical  dynamics  than  applications 
to  art  and  mechanical  operations.  Then  practical 
applications  should  be  represented,  mechanics  and 
mechanical  engineering,  then  again  civil  engineering 
and  geodesy,  mining  engineering,  statistical  inquiries, 
aud  the  scientific  branches  of  Her  Majesty's  service 
ought  to  bo  thoroughly  represented.  Engineer  and 
artillery  officers,  and  the  navy  shoulil  be  represented 
both  in  its  navigation  department  and  in  the  depart- 
ment of  seamanship,  and  tlie  department  of  gunnery. 
The  mercantile  interests  of  the  country  and  the 
agriculture  of  the  country  ought  certainly  to  be  re- 
presented. The  Universities  ought  to  be  represented 
amply ;  the  EnglishUniversities,  the  Scotch  Universities, 
and  the  Irish  Universities.  Also  practical  telegraphy, 
which  is  a  very  distinct  branch  of  engineering,  civil 
engineering  or  mechanical  engineering  would  not  suffi- 
ciently represent  it. 

10.691.  Would  you  leave  the  selection  of  each 
appointment  to  the  Government  of  the  day,  or  would 
you  allow  scientific  societies  or.  other  bodies  to  re- 
commend, or  would  you  propose  that  the  Government 
should  be  obliged  to  consult  such  bodies? — I  would 
prefer  that  the  Minister  of  Science  should  have  the 
appointment. 

10.692.  You  assume  that  there  would  he  a  minister 
of  science  who  should  have  charge  of  nil  those 
branches  of  inquiry  ? — Yes,  he  would  naturally  be 
influenced  by  all  v.iluable  testimony,  both  from  the 
established  bodies  aud  from  individuals,  and  having 
the  whole  responsibility,  the  possibility  of  making 
appointments  on  political  grounds  would,  I  think,  be 
done  away  with. 

10.693.  In  most  branches  of  science,  I  presume,  you 
would  only  have  a  single  representative? — Yes,  I 
think  it  would  be  desirable  to  have  each  branch 
named,  and  a  single  representative  for  that  branch. 
The  number  of  branches  I  could  not  exactly  fix, 
even  by  suggestion,  just  now,  it  might  be  done  some- 
what approximately  as  my  previous  answers  have 
indicated. 

10.694.  Would  not  there  be  a  danger  that  when  the 
Government- consulted  this  council  on  any  subject  it 
would  practically  amount  to  little  more  than  obtaming 
the  opinion  of  the  individual  representative  of  the 
particular  branch  of  science  on  which  they  wished  to 
obtain  an  opinion  ;  for  example,  a  physiologist  would 
not  be  of  much  use  on  matters  connected  with  the 
instance  you  have  brought  before  us,  namch-,  the  con- 
struction of  the  "  Captain  :"  there  might,  perhaps,  not 
be  more  than  one  or  two  members  of  the  council  who 
would  be  able  to  give  an  opinion  upon  that  point  ?— 
Precisely  so  ;  but  every  question  ought,  in  my  opinion, 
to  be  suluniltvd  to  the  whole  conocii,  so  that  ihc  whole 
coiinell  would  be  cogui/.iuil  of  the  grounds  upon  which 
Ihr  decision  is  given.  A  slngli^  individual  mJiy  bo 
riilled  u|M>u  lo  enh'iilale  Ihe  d}  naniiesof  such  a  |)roblem 
as  tlie  "C'a|i[jiin."  but  uiilesw  lie  can  exphiin  the  grounds 
of  his  re|)tx>eulnlion  lo  Ihe  .salisfaef Ion  of  a  body  pos- 
sessing the  degree  of  intelligence  which  Ibis  council 
would  po.ssess,  1  should  eon.sider  tliiit  he  hail  not 
snUicienlly  sol\ed  Ihe  (juestion. 

n),i\'^)i'K  Do  you  think  that  his  being  able  to  satisfy 
his  eolleagues,  even  if  most  of  them  were  not  conversnnt 
wilh  the  jiartieuhir  subject  ol"  inquiry,  would  be  a 
guarantee  that  the  advice  was  good? — A  very  good 
guarantee;  and  one  of  the  best  guarantees,  tliat  every 
scientific  man  focls  that  ho  knows  a  subject  is,  to  try 
to  tench  it.  He  thinks  ho  knows  it,  and  he  begins  to 
try  to  teach  it,  and  be  fin<is  that  there  is  a  screw  loosa 
ill  his  snpposeil  knowledge.  So  it'  a  man  has  a  difiicult 
.juestion  sul)niitled  to  him  by  tho  Government  oif-hand, 
ho  tidies  a  cerlaiii  view,  he  is  quite  sure  of  it  and  he 
gives  tho  advice,  and  tho  Government  acts  upon  it. 
I  believe  that  is  very  often  done  juat  now.    At  present 
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he  could  "not  give  reasons  because  the  executive  minister 
would  not  have  timt;  to  read  them,  but  if  ho  has  to 
give  reasons  to  a  competent  body,  who  have  time  to 
devote  to  the  subject,  he  will  have  to  work  the  thing 
out  in  his  own  mind  in  a  way  that  even  a  most 
conscientious  man  may  not  do  if  he  is  simply  asked  for 
an  opinion. 

10,696.  Besides  the  estabhshment  of  such  a  council, 
are  you  of  opinion  that  any  national  institutions  sup- 
ported by  the  Government  are  required  for  the 
advancement  of  science!'' — I  thinli  that  there  ought  to 
be  institutions  for  pui-e  research  supported  by  the 
Government,  and  not  connected  with  the  Universities. 
The  only  suitable  place  at  present  for  such  institutions 
would  be  London,  or  the  neighbourhood  of  London ; 
in  that  situation,  I  believe,  very  great  things  could  Ije 
done  by  institutions  for  pure  research,  at  which  work 
of  a  very  great  immediate  money  value  vrould  be  pro- 
duced at  an  extremely  moderate  cost,  and  1  believe 
that  discoveries  redounding  to  Ihe  honour,  and  credit, 
and  pleasure  of  this  country  would  infalhbly  be  made. 

10.697.  Ai-e  you  able  to  give  any  idea  as  to  how 
many  such  institutions  would  be  required  ? — There 
should  be  five.  One  at  present  exists,  namely, 
the  Royal  Observatory  at  Greenwich.  Another  in 
my  opinion  is  very  much  wanted,  an  observatory  for 
astronomical  physics,  then  again  a  physical  laboratory, 
and  a  laboratory  for  chemical  research,  and  a  physio- 
logical laboratory  are  necessary.  In  respect  of  such 
institutions,  I  believe,  we  might  with  great  advantage 
obtain  information,  with  a  view  to  following  example, 
in  Paris.  The  strong  feeling  of  the  necessity  to  pro- 
mote scientific  research  which  was  evinced  shortly 
after  the  recent  sad  disasters  which  came  upon  France, 
illustrates  very  strongly  the  national  value  of  such 
institutions.  lu  the  depths  of  their  misfortunes,  one 
of  the  first  strong  feelings  shown  by  the  most  intelli- 
gent part  of  tlie  French  nation  was  the  want  of 
rigorous  and  accurate  scientific  research.  Compe- 
titive examinations  seemed  in  France  to  have 
swallowed  up  scientific  energy,  and  there  was  a  strong 
feeling  of  the  insufficiency  of  the  national  institu- 
tions for  promoting  the  advancement  of  scieuce.  This 
feeling  arose,  I  believe,  very  much  in  connexion 
with  the  distinct  consciousness  of  weakness  in  the 
use  of  the  physical  powers  for  warlike  purposes,  but, 
independently  of  that  unhappily  utilitarian  object,  I 
believe  that  the  very  leading  of  France  to  take 
an  interest  in  rigorous  and  accurate  scientific  work 
will  have  an  enormously  beneficial  influence  in 
moderating  and  checking  those  features  of  national 
character  which  had  so  much  to  do  with  the  bringing 
on  of  the  war  aiid  with  the  disasters  which  they 
suffered,  and  with  the  present  sad  political  condition 
of  the  country.  When  nations  begin  to  feel  that  it  is  a 
national  glory  to  outstrip  one  another  or  vie  with  one 
another  in  science,  they  will  be  less  inclined  to  look 
upon  it  as  a  national  glory  to  beat  one  another  in  war. 

10.698.  YoLi  would  not  propose  that  more  than  one 
such  institution  should  be  established  of  each  descrip- 
tion ?_Not  at  pre-seut.  I  think  that  such  an  institu- 
tion as  a  physical  laboratory  for  experimental  research 
could  not  be  earned  on  successfully,  except  in  connexion 
with  teaching  bodies,  in  any  other  place  than  London, 
at  all  events  successfully  and  in  all  respects  economi- 
cally. I  may  perhaps  limit  the  answer  as  to  the 
number  of  such  institutions,  in  respect  to  the  observa- 
tories, that  it  might  be  necessary  to  have  several  ob- 
servatories for  astronomical  physics  in  this  counti-y,  if 
it  were  only  to  secure  observations  of  interesting  con- 
junctures, notwithstanding  the  varieties  of  the  weather, 
that  there  may  be  in  dillerent  parts  of  the  country  ; 
and,  again,  observatories  for  astronomical  physics  ought 
most  certainly  to  bo  founded  in  other  parts  of  tlie 
British  dominions  than  England,  Ireland,  and  Scotland ; 
in  other  latitudes  and  on  the  other  side  of  the  world. 

10.699.  Wovdd  such  observatories  be  oxponsive  in- 
stitutions to  establish  and  to  maintain  subsequently  ?— 
Yes,  very  expensive. 

10.700.  More  so  than  the  present  obsen^atory  at 
Greenwich  ? — I  do  not  know  what  the  expenditure 


may  bo  upon  that  observatory,  but  I  should  think  that  -"^ir  W. 
such  an  expenditure  as  that  would  do  very  great  things  ■^p''^'^^"' 
indeed  in  experimental  research,  or  in  observations  of  '    '   ' 

any  of  the  other  kinds  to  which  I  have  referred.  i  jiay  1872. 

10.701.  If  they  were  established  in  several  parts  of 

the  British  doniinionp,  the  Government  would  have  to 

incur  a  considerable  outlay,  would  tbcy  not,  in  esta- 
blishing them  ? — ^Yes,  a  considerable  outlay.  When  I 
say  great  expense  and  considerable  outlay,  "l  mean  that 
the  expense  would  undoubtedly  not  be  small,  and  the 
outlay  would  bo  worthy  of  consideration,  but  that  the 
expense  of  maintaining  such  institutions  and  the  first 
outlay  in  establishing  them  would  be  great  in  compa- 
rison with  the  value  of  the  result  I  certainly  do  not  for 
one  moment  imagine.  I  believe,  on  the  contrary,  that 
the  results  would  be  very  great  indeed,  and  would  be 
very  cheaply  got  for  the  money  that  must  be  spent 
upon  them.  The  whole  expense  of  maintaining  this 
scientific  council  and  of  endowing  physical  observa- 
tories or  laboratories  to  the  large  extent  which  is  re- 
quired in  perpetuity  would  have  been  saved  by  the 
preventing  of  one  such  disaster  as  the  "Captain," 
which  would  undoubtedly  have  been  avoided  if  the 
council  had  existed. 

10.702.  Could  you  state  what  sum  would  be  required 
for  the  establishment  of  such  a  physical  laboratory  as 
you  propose  under  the  Government ;  I  mean  the  cost 
of  the  original  building,  and  the  cost  of  supplying  the 
appar3,tus  ? — It  would  be  very  difficult  for  me  to  give 
an  estimate  on  such  a  subject.  My  own  laboratory  ia 
a  part  of  a  great  building,  and  it  is  impossible  to  sepa- 
rate the  expense  of  it  from  the  expense  from  the  rest 
of  the  building  ;  10,000/.  undoubtedly  would  do  a 
groat  deal.  I  would  not  like,  however,  to  be  abso- 
lutely limited  to  such  an  estimate  as  that.  I  should 
consider  that  for  the  building  10,000/.  ought  to  do  a 
great  deal,  decidedly,  but  the  expense,  besides,  of  sup- 
plying instruments,  can  scarcely  be  estimated  before- 
lumd.  Several  thousand  pounds,  to  begin  with,  would 
bo  required  for  instruments.  The  best  way  really 
would  be  an  endowment  for  instruments,  and  special 
application  to  the  council  for  instruments  which  may 
be  required  from  time  to  time  ;  but  I  should  say,  to 
make  a  beginning,  a  couple  of  thousand  pounds  would 
go  a  great  way  towards  supplying  the  instruments  and 
machinery.  It  would  not  be  advisaljle  to  allot  more 
than  such  a  sum  as  that  for  the  first  year  or  two  to 
such  an  institution,  and  then  gradually,  by  a  process 
of  natural  selection,  you  might  find  out  what  instru- 
ments are  required,  and  spend  the  necessary  money  in 
procuring  them. 

10.703.  Would  such  a  physical  laboratory  dlfter  in 
any  essential  respects  from  a  physical  laboratory  at- 
tached to  a  University  ? — Yes  ;  it  would  be  adapted 
solely  for  research,  with  no  provision  for  pupils  except 
what  may  be  called  apprentices,  or  pupils  for  research  ; 
no  provision  for  teaching  the  mere  elements  of  manipu- 
lation, but  provision  for  researches  directly  adapted  to 
increase  knowledge,  and  for  making  pattern  researches 
for  the  sake  of  training  research  pupils  who  had  already 
gained  experience  and  proved  ability  in  institutions  of 
instruction. 

10.704.  Would  you  leave  the  researches  to  be  car- 
ried on  at  such  a  laboratory  mainly  to  the  discretion  of 
the  person  who  had  charge  of  it,  or  would  you  place  it 
in  any  degree  under  the  control  of  the  council  of  which 
you  have  been  speaking?^!  would  leave  it  to  the 
discretion  of  the  person  who  has  charge  of  it,  with  the 
understanding  that  the  council  is  entitled  to  submit 
researches  to  him  and  to  require  his  co-operation, 
because  the  rcqulsitiona  of  such  a  council,  we  must 
assume,  would  not  be  unreasonable. 

10,70.').  And  that  the  Government  should  also  be 
able  to  command  investigation  on  the  advice  of  the 
council  ? — Yes. 

10.706.  (Dr.  Sharppfj.)  Of  course  the  director 
would  report  ? — Yes,  the  dirc^ctor  would  i-eport  on 
everything,  both  researches  undertaken  at  his  own 
investigation,  and  investigations  jundertaken  for  the 
council,  or  for  the  Government. 

10.707.  And  your  view  of  what  should  be  done  in 
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the  chemical  and  physiological  laboratories  would, 
I  presume,  be  something  of  the  same  nature  ? — Yes, 
something  of  the  same  kind,  mutatis  mutandis. 

10.708,  Arc  you  cable  to  express  any  opinion  as  to 
whether  tliey  would  be  more  or  less  costly  than  the 
physical  laboratories  ? — I  am  not  able  to  express  an 
opinion  upon  that,  I  should  think  it  would  be  some- 
thiug  of  the  same  kind  in  point  of  first  outlay, 

10.709,  {Professor  Sinltli.)  With  respect  to  tiie 
apparatus,  and  tiie  :innual  supply  of  apparatus,  it  is 
probable,  is  it  not,  that  the  physical  laboratories 
would  be  the  most  costly  ? — Yos,  the  most  costly  in 
apparatus. 

10.710,  {Dr.  Sliarpci/.)  Some  very  fiuc  insti'umouls 
of  a  costly  kind  ;ire  now  re(]iiired  iu  jihysiologicid  in- 
quiries, and  larg(!  pieces  of  apparatus  are  sonicliiiirs 
employed,  such  as  tin.-  respiration  apparatus  at  Munich, 
which  was  put  up  on  the  recommendation  of  Professor 
Pettenkofer  ? — Yes,  it  would  be,  in  my  opinion,  neces- 
sary not  to  limit  to  a  tixed  endowment  the  expenditure 
of  any  one  of  those  institutions,  but  to  let  it  be 
determined  (if  \  may  use  the  expression  ouce  more)  by 
natural  selection;  ap]>lications  for  money  to  be  made 
to  the  council  to  be  duly  weighed,  and  the  council 
to  ai>ply  (o  the  Ti'cnsury.  That  would  be  much  more 
economical  than  giving  a  lixed  sum,  which,  being  to  be 
spent,  might  be  s[>ent  without  due  regard  to  economy, 
or  which,  on  the  other  hand,  might  prove  to  be  insuffi- 
cient for  valuable  researches,  causing  the  institution 
thereby  to  be  crippled  and  to  lose  efficiency. 

10.711,  {Chairman.)  You  would  not  think  iL  indis- 
pensable, would  you,  that  such  institutions,  if  the 
Government  thought  fit  to  establish  them,  should  be  in 
the  heart  of  Loudon,  or  in  any  very  central  situation  ? 
— No.  It  would  be  much  better  that  they  should  Ijo 
in  the  country  in  positious  conveniently  aeeessilde  to 
London.  For  a  physical  laboratory  quietness  of  the 
ground  is  of  immense  importance.  It  would  be  impos- 
sible to  make  a  great  deal  of  the  most  important 
scientific  investigations  in  a  physical  laboratory  within 
100  yards  of  any  of  the  great  thoroughfares  of  London, 
and  a  much  greater  distance  than  100  yards  is  quite 
necessary  for  many  such  investigations. 

10.712,  You  would  not  institute  any  regular  provi- 
sion for  teaching  in  those  laboratories  ?^No. 

10.713,  LJut  you  would  allow  young  men  or  students 
who  wished  to  carry  out  original  research  to  avail 
themselves  of  them  under  the  direction  of  the  persons 
who  were  in  charge  of  them  '( — Yes,  under  the  direc- 
tion, and  to  some  tlegree  under  the  instruction  r^{  the 
persons  in  charge;  but  the  instruction  should  be  limited 
to  methods  for  advancing  science.  The  director  of 
^uvAi  an  instilution  must  not  be  occupied  with  lectui'- 
iiig  in  any  other  institution,  or  with  lecturing  at  all. 
lie  ought,  indeed,  to  be  ])robibited  from  Iretitrinii-, 
except  one  ot'  Iavo  uccasional  lectures  in  the  course  of 
a  yea]-, 

10.714,  ^Viu  think  that  (he  object  for  wliich  you 
recommend  the  establisbment  of  those  la])oratories 
could  not  be  aeconiplishcd  by  any  other  means — not  by 
investigalions  cai'ried  on  in  othei'  laboratories  in  tlio 
(■(.iirit.ry  ? — (Jcrtainly  not  liy  any  ntJier  tut'M.ns. 

In  a<ldilion  to  tliose  institulions  wbieli    ymi 

rnrneiidrd     you    ciMisidei',  d(.    you    not,  lliat.  it, 

arlvisahle.    l|,;it    llir,    (Juvernmenl 

■;(^eular     observations     nC     ||ir     (i, 

(adar  obs(;i'va.tinii,s  <,[  tlie    (iilc;; 

mistering  tide  gauges,  wit.li  tJic  1 

■  f.lieMU<:nc(^  of   tlM^    tides,  .it 

of  tin;  actual  piienonieua,  oC 

I.    to   n;ivin-;,,tiori     and    as    m, 
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establishment  of  beach  marks  at  various  points  on  the 
coast  ? — Yes. 

10.718.  Was  anything  done  in  consequence? — Not 
so  far  as  I  know. 

10.719.  Was  not  it  in  connexion  with  the  Ordnance 
Survey  of  Great  Britain  V — I  do  not  know  the  particu- 
lars of  that  recommendation,  but  I  do  know  that  no 
sullicient  sfi^ps  Iiavc  been  taken  to  ascertain  whether 
tiie  sea  level  is  changing  relatively  to  the  land  in  any 
part  of  this  t.'ountry.  Colonel  Walker  of  the  Trigo- 
nometrical Survey  of  India  has  taken  up  the  question 
very  seriously.  Tbls  led  him  to  investigations  of  the 
tides,  and  he  fhids  ihat  to  determine  whether  certain 
iwiiits  of  the  eo;i.st,  are  cbanging  in  their  level  rela- 
tively to  the  sea  or  not,  rc(|uii-es  continuous  observa- 
tion, for  a  considerable  period  of  time,  of  the  height  of 
the  water  at  ea<di  instant.  He  has  accordingly  takeu 
up  the  subji'ct  of  the  tides,  and  has  adopted  the  method 
reeonnnended  by  a  recent  IJritish  Association  com- 
mittee on  tides,  and  has  employed  an  officer  on  his 
staffi  in  the  first  j>lacc  to  learn  thoroughly  the  practice 
of  that  method,  and  in  the  second  place  to  go  out  to 
India  with  i)riiited  Imius  and  the  other  appliances 
that  are  necessary  for  putting  the  calculations  and  re- 
ductions in  practice.  The  same  ]n-actice  as  that  which 
Colonel  Walker  is  now  introducing  in  India  ought,  in 
my  opinion,  to  be  established  permanently  in  this 
country  for  tidal  observations,  and  in  other  parts  of 
the  IJritish  dominions,  and  indeed  in  other  parts  of  the 
the  world;  because  it  is  of  no  consequence  to  ub 
whether  a  point  in  the  coast  belongs  to  France,  or  to 
England,  or  to  the  United  States,  in  a  scientific  question 
of  this  kind.  If  we  get  the  observations  we  cannot 
class  them  under  nations,  but  naturally  we  should 
wish  (o  reduce  them  all  together.  The  making  of  the 
oljservations  would  naturally  fall  upon  the  Govern- 
ments of  the  difierent  localities,  but  the  reducing  of 
them  is  not  a  national  matter  at  all. 

10.720.  {Chairman.)  Would  you  think  a  large 
number  of  stations  requisite  for  the  observations  of  the 
tides  to  which  you  have  alluded  ? — Yes,  a  large  number. 
The  phenomena  of  the  tides  are  of  great  complexity,  but 
not  of  bafla.ing  complexity,  pro\-ided  that  we  make  the 
observations  at  a  suthciently  great  number  of  points. 

10.721.  Woidd  the  duties  attached  to  such  obser- 
vations take  u[)  the  whole  time  of  the  persons  who 
had  chargi^  of  them  ? — By  no  means.  They  could 
undertake  other  duties.  A  tide  gauge  may  be  put 
imder  the  hands  of  a  careful  harbour  master  or  officer 
of  the  coast.uuard  service  at  any  station,  but  it  must  ■ 
be  under  inspceliou  to  secure  accuraev.  The  most 
careful  and  scrupulous  of  such  men  cannot  make  sure 
that  the  inslriiinetit  is  i,nving  accurate  results  ;  and 
they  cannot,  except  under  instruction  and  occasional 
inspectiiiii,  nI\o  ouf  rrenrded  curves,  that  they  can  be 
quite  sure  n\'  being  accurnte  m  aU  points  of  scientific 
nicely;  1ml    ihe    inspeetiuii  tluit  is  required  to  secure 
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10,717.   (7)r.  Sharpvj/.)  Did   not  the  UntisJi  Asso- 
ciation within  tlio  last  two  or  Ihreu   years  propose  the 


10,72;'..  No  cxp(-nsive  building,  or  anything  of  that 
iiid,  wuiild  be  required  ?— No  ;  I  be  slight  additional 
t  would  give  to  a  man  already  eniploycd 
lost  would  be  a.  very  small  expense.  The 
n  woul.l  be  a  considerable  expcn.^e  relatively 
■r  l,\vo  slallnns:  but  if  tbeiv  were  a  large 
el'  sl;i!iims,  (be  inspeclioii  would  be  very 
eaeb.  Cm-  cnmpetenl  man  could  iiisi)ectall 
llie  tid.'  ^-..uges  (br  (bis  inMiiilry  and  Irckmd,  and 
perba|)s  Ibr  (be  wliol.'  world. 

10,72  1.  ll.nv  nniny  stations  should  you  say  would 
be  sullicient  for  th..  ITidted  Kingdom  ?— Kor  the 
si-ienliiie  iu.piiry,  I  should  say  tliat  six  or  ei-ht  stations 
well  eJK.seii  would  probaldy  U-  snllielent.  bu(  It  would 
be  desirable  tiiat  ca.eb  harbuiir,  Ibr  its  own  sake, 
sliould  liave  a  good  t  id,'  gau-e. 

I0,72o.  {i'rofrs.sor  Smith.)  I  think  we  have  inferred 
that,  iu  your  view,  the  couucil  of  sciouce  that  you  pro- 
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pose  would  be  a  somewhat  numerous  body  ? — Yes, 
necessarily  so. 

10.726.  And  I  presume  tbat  it  would  be  your  view 
that  its  members  should  be  remunerated  for  their 
services  ? — Yes  ;  necessarily  it  would  be  a  body  that 
would  have  a  great  deal  of  hard  work  to  do,  and  it 
would  be  a  body  that  would  he  worse  than  useless  if  it 
had  not  hard  work  given  to  it. 

10.727.  Then  your  idea  would  be  that  this  council 
of  science  would  have  to  meet  or  would  have  to  work 
pretty  permanently  during  the  whole  of  the  year  ? — 
Permanently  during  the  whole  of  the  year,  with 
suitable  official  vacation. 

10.728.  You  would  not  compare  it,  would  you,  to 
such  a  body  as  the  medical  council,  for  instance  ? — By 
no  means. 

10.729.  But  rather  to  such  a  body,  in  thi,s  respect,  as 
the  Indian  Council,  that  would  meet  permanently  ? — 
Yes,  it  might  meet  two  days  a  week,  the  whole  session  : 
certainly  to  meet  at  frequent  regular  intervals. 

10.730.  Then,  in  fact,  the  duties  of  the  council  would 
occupy  a  very  considerable  part  of  the  time  of  the 
members  of  it*? — A  very  considerable  part. 

10.731.  Then  it  would  be  necessary,  therefoi'e,  that 
their  remuneration  should  be  considerable  ? — Yes ;  1 
have  no  doubt  that  the  way  In  which  the  thing  would 
work  would  be,  that  many  members  of  the  council 
would  have  their  whole  time  occupied  by  it,  but  that 
there  might  be  some  ex-officio  members  of  the  council 
who  could  hold  duties  iu  some  other  institution ;  for 
instance,  the  director  of  the  physical  laboratory  should 
he  ex-officio  a  member  of  the  council.  But  it  would 
be  quite  impossible  for  him  to  take  any  of  the  ordinary 
council  work  upon  his  hands,  or  to  attend  the  meetings 
regularly.  It  might  only  be  on  rare  occasions  that  he 
could  find  time  to  attend  the  meetings.  If  the  thing 
were  to  begin  by  requiring  that  the  director  of  the 
physical  laboratory  should  attend  the  meetings  two  or 
three  times  a  week,  the  physical  laboratory  is  ruined 
from  the  beginning,  and  it  would  do  no  good  if  the 
man's  time  is  to  be  frittered  away  by  attending  meet- 
ings. 

10.732.  I  presume  that  you  would  also  think  it 
necessary  that  this  council,  in  order  to  give  the  best 
advice  to  the  Government,  should  occasionally  take 
advice  themselves.  You  could  not  be  sure,  could  you, 
of  always  having  upon  the  council  the  very  best 
authority  upon  the  particular  scientific  question  that 
might  arise  ? — The  veiy  best  is  a  hard  word,  but 
something  as  good  as  the  very  best,  I  think,  ought 
always  to  be  on  the  council. 

10.733.  Then  you  do  not  think  that  there  often 
would  be  any  necessity  for  their  going  outside  their 
own  body  ? — No  ;  I  have  no  doubt  that  the  members 
of  the  council  would  be  intimately  acquainted  with 
other  scientific  men,  and  would  give  and  take  all  that 
could  be  given  and  taken  in  the  way  of  knowledge, 
and  questions  proposed  to  the  council  might  be  dis- 
cussed between  scientific  men  not  on  the  council  and 
membei'S  of  the  council,  but  the  council  must  be  strong 
enough  of  itself  never  to  put  officially  a  question  any- 
where else. 

10.734.  I  gather  from  the  functions  which  you 
would  propose  to  assign  to  the  council,  that  you  would 
relieve  such  a  body  as  the  Royal  Society  of  the  duty 
of  administering  the  present  Government  grant 
fund  ? — Yes,  certainly,  I  would  transfer  that  to  the 
council. 

10.735.  Do  you  think  that  the  council  which  you 
propose  would  be  a  body  better  fitted  for  such  a 
purpose  than  the  body  that  at  present  administers  it  ? — 
Yes,  I  think  very  much  better  fitted  from  its  organi- 
sation ;  not  better  fitted  from  its  constituents,  because 
the  council  of  the  Royal  Society  does  contain  the  very 
highest  power  of  the  country,  and  they  must  always 
and  will  always,  we  may  hope,  contain  the  highest 
scientific  power  of  the  country,  but  its  organisation 
renders  it  impossible  that  it  can  be  so  good  an  adminia- 
trator  of  this  fund  as  the  proposed  scientific  council 
would  be. 

10.736.  I  notice  that  you  have  spoken  of  the  great 
importauce  of  giving  a  definite  and  secured  position 


to  scientific  workers,  to  persons  engaged  in  the  sir  W. 
prosecution  of  scientific  research  ? — I  think  that  that  Thomson, 
is   of  vital  consequence  to  this  country.     That  men  F.R.S. 

should  be  enabled  to  live  on  scientific  research  is  a        ,,     7 
matter  of  most  immediate  consequence  to  the  honour  ' 

and  welfai-e  of  this  country.  At  present  a  man  cannot 
live  on  scientific  research.  If  he  aspires  to  devote 
himself  to  it,  ho  must  cast  about  for  a  means  of  support- 
ing himself,  and  the  only  generally  accepted  possibility 
of  being  able  to  support  himself  is  by  teaching,  and  to 
secure  even  a  very  small  income,  barely  sufficient  to 
live  upon,  by  teaching,  involves  the  expenditure  of 
almost  his  whole  time  upoji  it  iu  most  situations,  so 
that  at  present  it  is  really  only  in  intervals  of  hard 
work  in  professions  that  men,  not  of  independent  means, 
in  this  country  can  apply  themselves  at  all  to  scientific 
research.  Then  the  great  amount  of  popular  lecturing, 
and  popular  teaching,  and  popular  writing  that  is, 
happily  I  say,  being  demanded  has  a  very  unhappy 
effect  at  present  in  absorbing  such  an  immense  amount, 
as  it  does,  of  the  valuable  scientific  energy  of  the 
country.  1  have  heard  it  likened  to  an  army  in  which 
the  general  is  employed  in  teaching  the  goose  step  to 
recruits. 

10.737.  So  far  as  the  younger  men  are  concerned,  I 
thiuk  you  suggested  a  way  in  which  the  difficuly  might 
be  met  by  giving  them,  what  I  may  call,  for  the  moment, 
scholarships,  or  fellowships,  to  enable  them  to  continue 
their  pursuit  of  scientific  inquiry,  but  have  you  con- 
sidered the  question  of  how  you  would  deal  with  older 
men ;  in  other  words,  how,  after  you  have  induced 
young  men  to  enter  upon  a  career  of  scientific  inquiry, 
you  could  afterwards  provide  them  with  a  competency? 
— By  demanding  scientific  investigation  and  paying 
for  it. 

10.738.  You  would  hardly,  I  presume,  apphy  the 
system  of  payment  by  results  to  scientific  investigations? 
— No,  anything  of  the  kind  must  grow  up  naturally. 
It  would  never  do  just  now  to  offijr  a  certain  number 
of  salaries  for  scientific  investigation,  but  the  thing 
must  be  worked  naturally.  In  the  first  place,  if  the 
proposed  plan  is  can-ied  out,  the  physical  laboratory 
itself  would  be  the  natural  promotion  for  young  men 
who  had  shown  competence  in  the  work,  for  many  of 
those  young  men  will  go  into  other  professions,  and  to 
have  held  research-scholarships,  and  to  have  been  put 
into  a  position  to  be  able  to  do  the  work  they  imply 
for  a  few  years  of  their  lives  will  be  to  them  a 
valuable  education  and  a  valuable  certificate,  and 
will  allow  a  man  to  go  into  engineering  at  28,  perhaps, 
with  more  useful  knowledge  and  experience  than 
a  man  who  has  been  in  the  profession  from  the  time 
he  was  18  or  19.  It  will  have  its  value  to  a  mul- 
titude of  young  men,  if  there  is  a  multitude  coming 
forward  in  the  way  of  experimental  research.  The 
comparatively  small  number  that  prove  high  capacity 
for  experimental  research,  could  not  be  worse  off 
than  they  are  at  present,  at  all  events  they  would 
then  have  a  chance  of  being  promoted  to  being 
director  of  a  physical  laboratory,  or  first  assistant,  or 
second  assistant.  Of  course,  in  the  endowment  of  a 
physical  laboratory,  or  a  laboratory  in  any  other  de- 
partment, there  must  be  a  chief  and  there  must  he 
several  well  paid  assistants,  and  that  woidd  be  tho 
natural  promotion  for  young  men  who  have  gi'owu  up 
in  the  laboratory,  and  1  think  it  would  afford  an  ample 
field  for  any  number  that  could  possibly  come  forward 
in  that  way.  -  If  the  thing  grows,  and  there  is  a  demand 
for  it  all  over  the  country,  it  would  be  pretty  expen- 
sive, but  that  would  be  because  the  thing  is  wanted, 
because  the  nation  wants  it,  and  then  the  expense 
would  not  be  considered  too  great.  But  a  moderate 
beginning,  such  as  that  which  is  proposed,  cannot  in  the 
nature  of  things  bring  forward  a  larger  number  of 
young  men  skilled  in  scientific  work  than  will  be 
provided  for  either  in  experimental  inquiry  itself  or 
in  practical  science,  such  as  engineering  and  tele- 
graphy. It  would  be  of  the  greatest  value  to  engi- 
neers to  have  young  men  of  real  capacity  in  physical 
science,  instead  of  merely  young  men  who  havo 
gone  through  the  office  work  and  got  a  certain 
amount  of   formal    instruction     in    drawing   and  in 
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calculating,  according  to  the  Engineer's  Pocket  Boot, 
and  so  on. 

10.739.  Yon  do  not  think  it  quite  impossible  for 
places  of  scientific  instruction  to  bo  so  arniugerl  (liat 
the  duties  iin[)ticd  by  tlieni  should  not  be  tno  oueroiirt 
to  prevent  scientific  research  on  the  part  of  persons 
entering  tliem  ;  yon  do  not  think  it  impossible  to  com- 
bine scientific  instruction  and  scientific  research,  but 
you  think  tliat  the  duties  of  the  professorships  in  the 
country  niiglit  be  so  arranged  as  to  give  time  for 
scientitii*.  rcsearcli  on  the  part  of  the  [lei'sons  liolding 
thcui  ? — Yes;  and  1  think  that  great  improvement  if- 
imperatividy  demanded  there.  1  liavo  I)ecn  speaking 
of  the  proposed  laboratories  of  research,  but  laiioi'a- 
tories  of  instruction  nnist  be  arranged  so  as  to  become 
also,  to  a  great  degree,  laiioratories  oi'  research';  und 
oue  most  necessary  part  of  the  arrangement  wiil  bo 
to  J'ree  the  professors  of  a  large  part  of  the  drudgery 
that  they  at  present  have,  but  at  (he  same  time  to  put 
them  in  such  a  position  that  tliey  uill  work  quite  as 
hard  as  they  do  now,  only  that  instead  ol'  doing 
drudgery,  ■which  can  be  done  with  equal  cxecllenco, 
or  wliich  perhaps  may  be  better  done  by  persons  of  a 
difterent  cnlibre  altogether,  their  time  may  i>e  free  for 
scientific  research.  1  do  not  propose  tliat  their  situa- 
tions should  be  made  sinecures,  but  that  their  time 
should  be  left  free  for  scientific  researcli,  and  scientific 
research  should  be  exacted  of  them. 

10.740.  So  that,  in  fact,  it  would  render  those  places 
objects  of  ambition  to  men  who  felt  a  vocation  for 
scientific  research  ? — Certainly.  In  science  a  professor 
cannot  be  a  good  teacher  unless  he  is  also  an  investi- 
gator. At  present  many  men  are  investigators  as  far 
it  is  possible  in  the  circumstances  in  which  they  are 
placed  ;  some,  however,  are  absolutely  prevented  from 
making  investigations,  but  the  teaching  is  starved  out 
in  that  ivay  and  I>ecomes  of  a  lower  grade,  and  the 
whole  system  tends  to  fall  into  a  method  of  preparing 
to  pass"  competitive  examinations,  instead  of  teaching 
the  truths  of  science  and  a  general  interest  in  science  ; 
indeed  I  have  great  apprehension  regarding  the  growth 
of  the  system  of  competitive  examination.  There  is 
nothing  so  inconvenient  to  an  examiner  as  the  augmen- 
tation of  science;  it  introduces  an  unfair  element  into 
the  examination.  One  man  chances  to  have  been 
taught  by  someliody  who  know  science,  and  another 
man  hag  been  taught  to  read  it  according  to  the  books 
which  will  probably  be  set  by  tlie  examiner.  A  com- 
petitive examination  might  be  made  exceedingly  useful, 
not  merely  for  the  purpose  of  testing,  but  to  promote 
good  learning.  To  be  so,  it  must  he  conducted  at  very 
frequent  intervals  (once  a  week  or  so)  in  immediate 
connexion  with  the  teaching,  and  under  the  direction 
of  tlie  teaelier. 

10,741.  l>o  you  rejilly  think  tluit  (lie  competitive 
examinations  at  the  Universities  at  present  do  not 
exercise,  to  say  the  least,  a  stinmlative  effect  u])on 
scientific  research  ? — 1  think  not  at  all.  To  some 
degree,  compi'titive  examinations  produce  an  elementary 
smattering  of  scii-nce  I  have  mj  doubt  whalevcr,  but  I 
camiot  see  that  tiny  prorluee  inneli  lieiH'fieial  iiiflu(Mi(;i- 
and  bi  the  higher  parts  <-spi;ciaIly,  they  have,  I  fear,  a 
very  fatally  iiijuri*)iis  teiidi/ncy  in  obstructliig  Un-  pm- 
izrcsfi  nf  science  ;  indeed  no  greatei'  inistiike  can  \<i\ 
made  will]  r(4'ere[iee  t.f>  examinations  than  sejiaratijig 
the  examinations  IVotn  the  teaeliing.  The  tearliu' 
ought  to  be  tint  exairiirin-,  arid  tli<'  teaeher  uuglit  to  be 
cheeked,    if    liei'essarv'.,    so    l.luii   lie   luay    not   pass    oil' 


inferior  teaeliing  a.rid  siarri 
examination,  l.iit  the  exatii 
extent  th(5  lea.el)er;  see  tl 
the  teacher  is  good,  and  le 
give  evideuce  tiial,  Ins  ex 
examination. 

10,742.  You  think, 
older  and  more  richly  etuiowcij 
something  for  the  iironioiiou  i,i' 
of  tli(.^ir  students? — I  think  so. 
difficulty  in  the  IJniversily  of  C'; 
House  examination.  The  <'slab 
laboratory  in  tlio  University  of 
lievc,  lead  to  a  newHtate  of  thinj 
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difficulty  is  the  difficulty  of  having  the  ablest  men 
among  the  undergrafluatos  free  enough  frtim  care  to 
take  a  high  place  in  the  Senate  House  examination.  If 
there  were  not  that  state  of  high  pressure  to  secure  a 
great  nuniber  of  marks  upon  the  examination  paper, 
young  men  well  instructed  in  elementary  mathematics 
and  able  to  undertake  the  highest  mathematics  Avould 
make  splendid  experimenters,  bnt  if  they  have  to  risk 
their  place  in  the  Senate  House  they  cannot  be  expected 
to  do  so,  because  their  whole  prospects  in  life  some- 
times depend  u|M)n  that,  as  after  they  take  their  degree 
they  must  go  into  professions,  and  if  the  Senate  House 
(examination  were  moderate  in  comparison  with  what  it 
is,  so  that  an  able  man  would  not  think  it  necessary  to 
be  first,  or  second,  or  tliird,  in  particular,  but;  would 
1)0  sure  of  taking  a  good  place,  he  then  might  have 
tliree  or  four  hours  a  day  wliich  h(!  would  employ  iu 
the  physical  labni'atory,  and  undoubtedly  he  would, 
aftiM-  lie  bad  taken  his  degree,  be  a  much  more  able  man 
of  science  and  much  better  prepared  totuiu  his  science 
to  good  account  than  there  is  mucli  chance  of  his  being 
on  the  present  system. 

10.743.  Yon  have  expressed  an  opinion  that  at  those 
national  laboratories  of  which  you  have  proposed  the 
eslablishiHeuf,  opportunities  should  I)e given  to  persons 
not  belonging  to  the  staflTof  the  laboratory  to  carry  on 
research  i-^Yos,  certainly,  they  ought  to  be  open  to 
volunteers,  wliether  imiatcurs,  or  professors,  or  stu- 
dents, volunteers  proving  their  competency  and  ful- 
filling certain  conditions,  and  using  economically  and 
etfeclively  the  resources  put  at  their  disposal. 

10.744.  And  yon  think  that  such  a  system  as  that 
could  be  worked  without  difficnlty  ? — 1  have  no  doubt 
bnt  that  it  could.  1  have  the  strongest  reason  to  be- 
lieve that  it  could,  as  I  Imve  had  experience  of  a 
somewhat  similar  system  on  a  very  imperfect  and  small 
scale,  and  under  circumstances  much  less  advantageous. 

10.745.  Do  you  think  there  would  be  likely  to 
bo  any  demand  on  the  part  of  the  scientific  pubhc  for 
such  facilities  ? — Yes,  I  behove  that  there  would  be 
many  applications,  and  I  believe  that  the  number  of 
applications  would  grow. 

10.746.  And  that  it  would  be  felt  as  as  a  boon  by 
the  scientific  world  ? — Yes,  I  think  that  it  would  be 
felt  as  a  very  great  boon. 

10.747.  {Dr.  Sharpcf/.)  Would  you  contemplate  that 
a  new  department  of  tlu^  State  should  be  constituted 
for  directing  the  scientific  work  of  the  Government?— 
It  would  be  quite  necessary  to  have  a  Minister  of 
Science;  it  is,  jmleed,  I  think,  generally  felt  that  a 
minister  of  science  and  scicntitic  instruction  is  a 
necessity. 

10.748.  Not  a  minister  of  other  instruction?— 
Specially  of  seientilie  inHtruetion.  and  not  under  any 
national  education  board,  but  a  minister  of  science 
and  seientilie  instrnetion.  The  minister  would  neces- 
sarily !)e  in  I'arliament  and  a  i><dilieal  man,  but  it 
would  be  \('vy  ra,re  that  he  eould  also  be  a  scientific 
man,  and  perhaps  nul.  desirable  that  ho  should  be  a 
scieut.ilie  num.  but  U-  must  have  able  seientilie  advisers 
always  al  hand. 

10,7-l!t.  ('niil,i  any  such  diKies  be  well  assigned 
((.  a.ny  existing  deparhnent  of  the  State  ?— I  believe 
\\u\. 

I().7."i(>.  Do  ynu  think  Ihal  (he  funedons  which  are 
proiK>seil  (o  W  assigned  lo  Ibe  .^aeutifi,'  council  would 
not  inleifere    in    any  way  wi(li    (he    evisdng    scientific 

[lartmetils  oi'  liie  C.nernmeiif  ;  t'or  example,  the 
Medieal  UeparlnuMit  ol'  (he  I'livy  Council,  or  some 
of  (,li(^  olliei'  CovernuK-nt  s<-irn(ilie  departmen(s? — I 
think  it  would  relieve  Ibi'  depardnents  I'nun  pieces  of 
seietilific  wni-k  at  present  given  to  them,  because 
Ihere  is  no  o(her  body  lo  whom  they  can  be  giveu, 
and  for  whi<-!i  lliey  are  by  iheir  organisation  and 
■jwrsoiuifl  abnost  necessarily  ill  Htted  and  insufficiently 
e.oiupelent. 

10,76].  You  would  leave  (o  these  drpardncnts  their 
adminislralive  lMne(ions,  but  give  them  (he  advantage 
of  consulling  with  the  council  upon  higher  questions 
of  seienco  on  which  \\\i;y  desired  inforinatiim  ?— Yes, 
certainly,  every  quesLion  of  science  that  falls  under  the 
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notice  of  <aiiy  department  of  the   Government  woukl   ° 
naturally  be  refeiTed  to  the  scientific  council. 

10,752.  Would  you  propoye  that  the  lirst  step 
towards  the  umendmeut  of  tlie  scientific  alfairs  of  thiis 
country  should  be  by  the  appointment  of  the  couacii 
of  science,  or  that  the  other  practical  measures  you  have  ' 
imhcated  should  be  adopted  in  the  first  instance,  such 
as  the  establishment  of  lal)Oratories  and  the  like  ? 
— I  think  the  whole  should  be  simultaneous.  If  the 
council  were  formed  first  no  doubt  the  council  might 
immediately  begin  to  work  effectively,  and  would  do 
good,  but  if  the  council  were  formed  first,  and  it  were 
left  to  subsequent  decision  whether  or  not  to  make 
physical  laboratories  and  other  institutions  of  that 
kind,  I  think  ihat  there  would  be  a  great  risk  of  some 
of  the  most  important  objects  being  lost.  On  the 
whole,  however,  I  should  say  that  the  council  should 
be  first  formed,  but  I  think  it  shoidd  be  formed  with 
the  idea  that  part  of  its  duty  and  the  first  part  of  its 
duty  shall  be  advising  as  to  such  institutions,  and  that 
it  is  not  merely  to  be  given  as  an  iustahuent  without 
the  promise  of  any  more. 

10,753.  {Professor  JIuxley.)  A  practical  difficulty 
that  has  occurred  to  me,  is  whether  it  would  bo  pos- 
sible to  secure  the  services  of  men  of  high  scientific 
attainment  upon  the  council  of  science,  considering  the 
deniiind  which  it  would  make  upon  their  time.  I 
aptireheud  that  you  contemplate  the  meeting  of  the 
scientific  council  twice  a  week,  or,  perhaps,  even  ofteuer, 
and  in  many  cases  the  business  of  the  council  would 
take  up  a  great  deal  of  the  time  of  the  councillors  ; 
would  not  that  be  as  bad  as  too  much  elementary 
lecturing,  and  perhaps  rather  worse  ? — I  do  not  think 
that  it  woidd.  It  would  be  a  large  call  upon  time, 
but  it  would  not  be  large  in  proportion  to  its  being  of 
distinctly  t^cientific  value.  The  business  of  the  council, 
I  presume,  would  Ijo  so  well  arranged  that  thi'ce  or 
four  hours  would  not  be  spent  frequently  in  fruitless 
discussions,  but  there  would  be  distinct  questions  for 
thorough  accurate  investigation.  The  mere  business 
would  not  take  up  much  time,  but  there  would  need  to 
be  one,  or  two,  or  several  members,  probably,  who 
would  have  a  genertd  management  of  the  whole  busi- 
ness, and  their  time,  I  think,  would  be  so  much  taken 
up  that  they  could  not  devote  themselves  so  much  to 
experimental  research,  but  I  do  not  think  that  the 
majority  of  the  members  of  the  council  would  find  that 
a  meetiug  of  that  kind  would  fritter  away  theii'  time, 
and,  above  all,  consume  their  energy  in  the  way  that 
too  much  lecturing  and  too  much  examining  does. 

10.754.  {Sir  J,  Lxibhock.)  I  gather  that  you  are  in 
favour  of  a  permanent  council  rather  than  of  special 
committees  for  particular  purposes  ? — Yes,  certainly. 

10.755.  Supposing  there  were  some  question  con- 
nected with  astronomy,  say  an  eclipse  of  the  sun  : 
do  you  consider  that  such  a  question  as  that  woidd 
be  better  referred  to  a  permanent  council  in  which 
various  branches  of  science  would  be  represented, 
rather  than  to  a  body  of  8  or  10  who  might  even 
be  all  of  them  chosen  from  the  best  astronomers  of  t£e 
day? — Yes,  I  should  think  it  would  be  very  much 
Ijetter  referred  to  such  a  council. 

10.756.  As  to  the  nature  of  the  appointment,  do  you 
contemplate  that  the  appointment  of  the  members  of 
the  scientific  council  should  be  for  life  ? — I  think  so. 
To  have  the  work  well  done,  I  believe,  it  ought  to  be 
a  life  appointment,  with  a  provision  for  retirement  as 
in  other  offices  of  the  Government. 

10.757.  I-Iave  you  considered  whether  perhaps  an 
appointment  for  say  five  years  might  be  preferable  ? — 
I  should  not  consider  that  that  would  promote  the 
efficiency  of  the  council. 

10.758.  Referring  to  some  of  your  remarks  with 
reference  to  the  examinations  at  Cambridge,  did  I 
rightly  understand  you  to  imply  that  on  the  whole  yon 
consider  the  Oxford  system  of  classes  is  better  than  the 
Cambridge  system  of  places  ;  is  that  the  tendency  ol 
your  evidence  ? — So  far  as  the  Uuiveisity  examinations 
are  concerned  I  think  it  would  be  better.  I  think  the 
great  thing  of  being  senior  wrangler  is  too  much  like 
the   Oxford  and  Cambridge  boat  race,  too  much   a 
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sporting  thing  for  science  and  (he  higher  mental 
culture.  I  am  afraid,  however,  that  Oxford  is  not 
iree  from  the  epldemicor  plague  of  too  much  examina- 
don,  but  1  speak  with  ditlidence  as  I  do  not  know  the 
system  sulficieutly.  1  have  a  great  horror  of  fellow- 
ship examinations,  years  and  years  after  a  man  has 
taken  his  degree.  I  thuik  when  a  man  has  taken 
his  degree  he  should  be  stamped,  examined  to  the 
utmost,  never  to  be  examined  again. 

10.759.  You  spoke  of  the  necessity  for  having  a 
minister  of  science,  do  you  conceive  that  it  would  be 
requisite  to  liave  a  cabinet  minister  for  education  and 
a  second  cabinet  minister  for  science,  or  would  you  con- 
template that  the  minister  for  education  should  be  the 
minister  for  science  ? — I  do  not  wish  absolutely  to  fix 
it  beforehand ;  on  the  whole  I  think,  however,  that 
the  title  of  minister  of  educs.tlon  would  not  suffice. 
If  there  i-s  to  be  a  minister,  it  must  be  a  minister  of 
science  and  education.  There  might  be  a  minister  of 
science  and  education,  with  a  chief  secretary  or  under 
minister  for  national  and  elementary  education,  and 
another  for  the  advancement  of  science  and  for  the 
higher  scientific  instruction.  But  naturally  the 
minister  of  education  must  act  for  the  masses,  that 
must  be  his  great  duty,  and  however  much  he  might 
wish  to  act  for  science,  ho  has  still  a  great  duty  to  the 
masses.  On  the  whole,  I  think  that  it  would  be  pre- 
ferable to  have  a  distinct  minister  of  science  and 
scientific  instruction.  A  minister  of  science  a.nd 
scientific  inytruction,  as  a  subordinate  to  a  chief 
minister  of  science  and  education,  might  probably  bo 
a  \'ery  good  Jirrangement. 

10.760.  Do  you  not  think  that  the  complete  neglect 
of  all  science  in  our  elementary  schools  has  been  a 
great  misfortune,  and  has  been  due  to  the  fact  that  those 
who  have  had  the  supremo  control  of  those  schools 
have  no  appreciation  whatc%'er  of  the  national  im- 
portance of  science  ? — Yes,  I  do  think  so. 

10.761.  From  that  point  of  viev/  it  would  be 
desiirable,  would  it  not,  that  there  should  be  one 
minister  who  should  be  responsible  for  the  science 
and  also  for  the  education,  because  otherwise  tlicre 
would  be  great  danger  of  continuing  the  present 
vicious  system  of  entirely  ignoring  science  in  our 
elementary  training  ? — Yes,  if  it  could  be  so  arranged 
that  the  advancement  of  science  and  of  higher  scieniitic 
instruction  does  not  suffer,  then  I  should  consider  that 
the  benefit  which  elementary  education  would  receive 
from  this  association  would  be  a  strong  reason  for 
putting  all  under  one  minister  of  science  and  education. 

10.762.  Ko  doubt  there  would  be  a  chief  secretary, 
or  some  official  under  some  correspondbig  title  to  that, 
whose  business  it  would  be  to  consider  the  liighcr 
scientific  subjects,  while  the  management  of  the  ele- 
mentary schools  of  course  would  be  under  a  difierent 
ofiicial ;  but  at  the  same  time  your  impression  is,  that 
so  far  as  the  head  of  the  whole  is  concerned  it  would 
be  desirable  not  to  treat  science  and  education 
as  two  diftercnt  subjects  altogether,  but  that  they 
should  be  under  one  supreme  head  ? — Yes  ;  that  might 
be  desirable,  but  it  must  always  be  borne  in  iniiid  that 
the  niinister  of  science  has  a  large  part  uf  his  duty 
(juite  distinct  from  education. 

10.763.  Of  course  there  is  a  great  practical  difficulty 
ill  multiplying  too  much  the  niunber  of  cabinet 
niiuisters? — Yes.  A  very  i'air  title  for  the  licatl  of 
the  department  might  be  minister  of  science,  bccaui^o, 
after  all,  education  is  a  part  of  science,  to  take  a 
sufficiently  large  view. 

10.764.  All  instruction  which  is  woith  anything  ? — 
Yes.  Science  is  knowledge,  and  the  minister  of  science 
administers  knowledge  to  the  whole  country. 

10.765.  {Chair yuan.')  Have  you  not  any  fear  flint 
this  proposed  council  might  be  too  numerous  to  do 
much  work  ;  xs  not  a  large  body,  consisting  of  snnie- 
thiug  like  50  members,  that  you  would  propose,  mil ht 
LOO  large  lor  practically  getting  through  much  real 
work  .^ — No,  1  think  not,  because  the  work  is  so 
multitudinous  that  it  would  necessarily  divide  itself 
into  working  committees  ;  but  general  meetings  of  the 
whole  council  would  in  m    opinion  be  of  great  value  ; 
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and  the  fact  of  50  men  being  .ill  present  would,  I 
think,  be  in  many  cases  that  would  bo  submitted  to 
them  in  their  ordinary  work  a  great  benefit. 

10.766.  You  would  think  it  c:^sential  that  there 
should  be  t^nb-committees  ? — Yew,  quite  essential. 

10.767.  1  think  1  understood  you  to  say  that  you 
would  reoonmiend  that  llio  tieverity  of  the  examinations 
iii  the  Senate  House  at  C'anibridgc  should  be  somewhnt 
reduced,  and  you  couteuiphde  thnt  ^!ome  of  the  brnt 
men  would  devote  part  oC  thi-  time  saved  iVom  pre- 
paration tor  (Examination  to  uri^iual  research  ? — Yes. 

10,76S.  liutwoidilnotthereiicafear  (jiat;dlhnii-l!:L 
cert-un  number  ol'tlie  best  men  would  do  thni,  1  lie  I;u'^im- 
part  would  spend  in  idleuess  the  time  that  tliey  would 
savr  ? — I  sfareel}'  think  so.  Tlu'  rxannnation  cannot  Iti^ 
said  to  lie  too  severe  i'ov  those  who  are  content  to  pass 
with  iionours  ;  l)ut  ior  those  who  strive  to  take  a  very 
high  place  tbesti'aiu  is  very  great,  and  it  is  sueii  that  it 
bi't'omes  the  tirst  duty  of  the  candidate  to  grt  as  high  a 
place  as  he  can.  A  man  of  honourable  hrliug  ni;d<cs 
it  a  poiut  of  honom-  to  do  all  he  ean  t')  grt  the  higlicst 
pliice  :  but  if  he  -were  I'lit  in  a  position  in  wliicii  he  has 
done  his  duty  ivheu  he  has  prepared  himself  as  well 
as  iiossible  in  science,  and  has  gone  into  mathematics 
find  ilyuamics,  and  so  on,  in  a  scientific  spirit,  without 
pr<^pariDg  himself  to  show  in  a  ccrlain  time  a  great 
knowledge  of  the  snbject.  then  he  will  have  obtninod 
all  the  substautiul  bcnefils  of  tlir  Caniltridgr  cnursc  of 
reading,  which  arc  very  substantial  and  vahiaMc  ;  and 
he  will  have  a  great  deal  of  free  time  Ibr  experimental 
research.  A  man  cannot  with  advantage  I'cad  and 
digest  pure  mathematics  or  applied  mathematics  fui'  a 
very  great  number  of  hours  a  day.  Tliere  is  ample 
time  left  for  experimental  research,  along  with  (he 
most  thorough  mathematical  culture.  I  lielicve  the 
men  would  be  not  merely  not  inferior  mathematicians, 
but  that  tiiey  would  bo  better  mathematicians  than 
they  are,  if  they  were  relieved  from  the  competitive 
examinations  of  the  Senate  House. 

10.769.  {Professor  Smifh.)  But  it  would  be  im- 
possible for  the  examiners  to  reduce  the  severity  of 
the  examination,  for  it  really  depends,  doe^i  it  not, 
upon  the  competition ;  so  long  as  that  examination  is 
in  this  manner  competitive,  it  must  be  mentally  severe  ? 
— But  suppose  the  first  30  were  ]>ut  in  one  class,  llu^n 
the  able  niathcraatieian  walks  into  tho  place  without  a 
tliought  of  the  examination,  and  his  whole  time  is  fiX'C 
for  experimental  research,  but  you  cannot  ticket  those 
first  30  in  order.  Moreover,  I  say  what  is  tin'-  value  of 
the  ticket  in  order  of  merit  ?   It  is  of  little  or  no  value. 

10.770.  ]iut,  then,  liow  would  you  give  away  fellow- 
ships ?  You  would  be  obli;i"ed,  would  )'ou  not,  (o 
intruduct!  a  competition  at  ilie  later  stage,  which  is 
practically  what  we  do  at  Uxl'ord  ? — It  is  a  great 
didiriilty,  but  I  believe  it  could  be  got  over  much  less 
detr  iniriitally  thau  the  Siaiate  House  examination  at 
present  g<'ts  over  it.  Tt  is  not  ollen  mei'ely  (u  earn  a 
fcllowshij)  Ihut  the  great  strain  is,beenii-;e  a'  rell(i\v.~iii|. 
'very  seldom  depi'iids  (i]iiai  a  man  being  liisl,  in' 
seeond,  oi'  lliird.  If  lie  -els  anHinLi>.(.  Jla-  lir.-,t  l(t  be  is 
sure  of  ,,  lrll(,uslii|s  but  it  is  llie  hnnfpiir  ni'  tlie 
tbiii-,  and  it  is  realh'  a,  |ii.iiil,  -d  bunuiu'  more 
tliaji  merely  Ihc  ehauee  of  geltin^'  -.,  rellou'slii|,.  'I'lir 
ebanec  of  .L"'tting  a,  fellowship,  I  lie  ]iecessity  of  working; 
for  a  fellowship   makes   it   necessary  lo  go  iu  ibr  llie 
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examination,  and  a  young  man  whenhe  goes  in  for  the 
examination  is  not  going  to  let  himself  be  beaten  if 
he  can  help  it.  If  a  man  is  obliged  to  go  in  for  a  boat 
raeo,  he  would  rather  kill  himself  than  lose,  but  better 
not  to  oblige  him  to  go  in. 

10.771.  Do  you  think  it  would  be  possible  to  give 
away  fellowahlps  to  any  extent,  not  merely  as  is  done 
at  present  with  reference  to  attainments,  but  also  with 
reference  to  the  candidate  having  shown  some  aptitude 
for  scientilic  research? — Certainly,  that  is  one  of  the 
ihetliods  that  I  have  in  luymind;  that  aptitude  for 
seienlilie  ri'search  and  success  inscience  research  should 
be  ihe  primary  (lolnt.  A  good  mathematician  who 
has  shown  an  ajHitudc  for  scientific  research,  and  who 
has  made  someorrginal  iuvestigations,  ought  thereby  to 
earn  a  lelJowship.  Ho  would  earn  it  by  a  very  much 
more  valuable  cijusideration  than  as  at  present  in  a  mere 
schoolboy  examination,  getting  number  one  instead  of 
luiuiber  two,  or  number  two  instead  of  number  three. 

10.772.  And  you  think  that  in  that  way  the 
Universities  might  do  something  for  the  promotion  of 
scientilic  research  ? — I  think  they  might  do  great 
things.  It  is  a  sad  thing  to  see  such  splendid  Uni- 
versities as  Oxford  and  Cambridge  with  such  grand 
associations  and  such  great  power  lost  as  they  are. 

10.773.  Then  iu  any  scheme  for  University  refonn 
you  would  be  disposed  to  recommend  such  a  change 
as  that,  as  being  one  very  desirable  in  the  interests  of 
the  Universities  themselves  ? — Yes.  certainly. 

10.774.  And  in  the  interests  of  science  ? — Yes. 

10.775.  (C/iairmau.)  The  tribunal  that  would  have 
to  decide  on  the  claims  of  any  candidate  for  a  fellow- 
ship, on  the  ground  of  his  distinction  in  original 
research,  woidd  be  constituted,  I  presume,  of  members 
of  the  University  ? — Yes,  cci'tainly. 

10.776.  At  present  might  there  be  a  difficulty  in 
constituting  satisfiictorily  such  a  tribunal  ? — No,  I 
think  not.  The  professors  in  either  Oxford  or  Cam- 
bridge, I  believe,  would  ho  the  best  tribuual  that  could 
possibly  exist. 

10.777.  Would  yon  take  the  power  of  appoiutiug  to, 
fellowships  from  the  colleges,  and  vest  it  in  a  council  of 
professoi's  or  some  such  body  ? — I  do  not  know  that  I 
would  propose  to  take  it  away  from  the  colleges;  tbe 
question  of  patronage  is  very  difficult.  The  colleges 
exercise  jiatrouage  iu  such  a  thoruughly  fair  way  that 
nothing  could  be  more  satisfactory  in  that  respect.  If, 
ou  the  other  hand,  the  colleges  are  called  upon  to  take 
into  account  other  consideralious  besides  the  distinct 
mark  of  each  man  iu  an  examination,  their  task 
becomes  more  diilicnil.  The  absolute  purity  and 
freedom  from  every  tendency  lo  jobbing  that  is  sliorni 
by  the  coUeges,  would,  I  believe,  si  ill"  continue  ;  liut 
their  election  would  be  made  considerably  more  dif- 
ficult. Yet  even  at  present,  I  believe,  the  electiou 
Wiiuld  be  exlremcly  well  made  indeed  in  alb  the 
colleges  at  Cambridge  if  tbrir  duty  Wta'c  laid  down  for 
them  as  ti>  appeiiLtiuij,-  a  man  who  Iiad  proved  compe- 
Iwnl.  iu  the  l'iii\ei>iiy  exniniiialious.  and  also  had 
simwii  (pialllieations  in  ccrlain  other  de]iartmeuts  dis- 
linclly  laid  dowo.  It  lliey  ar.'  simply  lel't  to  elect  a 
m;ni  (hat  A\-onld  be  a  ]>leasaut  addition  to  Iheir  muubcr, 
then  their  duly  takes  allogcdier  a  <blferenl  form,  mid 
one  which  would  not  be  so  beiidiclal  iu  llie  iiilercsts 
ol'  Ihe  college  or  the  Universily. 

willi.lrcw. 


Ailjouiued  tu  Friday  next  at  12  o'clock. 
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His  Grace  the  DUKE  OF  DEVONSHIRE,  K.G.,  in  the  CnAiK. 


SiK  Jauies  PniLLirs  KAY-SnuTTLEiYor.Tn,  Baet. 
Wir.LiAM  SnAiiPEV,  Esq.,  M.D.,  Sec  R.S. 
Tno:iLvs  IlENiti'  Huxley,  Esq,,  LL.D.,  F.R.S. 

G-EOEGE  Gore,  Esq, 

10.778.  (Chair man.)  I  believe  you  liave  been  for 
many  years  eugaged  in  tcacliiug  tlie  Scieuces  of 
Chemical  Physics  and  Chemistry  ? — Yes,  I  have. 

10.779.  And  in  other  occupations  having  a  close 
rehitiou  to  those  subjects  ?~I  have. 

10.780.  You  have  also  been  engaged  in  mfiking 
original  scientific  researches  ? — I  have. 

10.781.  The  subject  of  the  advancement  of  science 
has  engaged  much  of  your  attention,  has  it  not  ? — It 
has  on  frequent  occasions. 

10.782.  Are  there  any  measures  that  you  can  sug- 
gest to  the  Commission  which  you  wish  to  see  adopted 
in  order  more  effectually  to  promote  this  object  thau  is 
the  case  at  2^resent  ? — I  propose  that  national  labora- 
teries  should  be  established,  in  which  abstract  scien- 
tific investigation  alone  should  be  carried  on.  I  pro- 
pose that  in  those  laboratories  scientific  investigators 
should  be  wholly  employed  upon  abstract  original 
investigation,  and  be  paid  for  their  labour  and  be 
supplied  with  the  necessary  means  in  their  respective 
sciences,' leaving  each  investigator  to  choose  his  special 
subjects  of  research. 

10.783.  How  many  of  those  laboratories  would  you 
consider  essential  or  advisable  ? — That  is  a  subject 
which  I  have  not  entered  into. 

10.784.  But  perhaps  you  could  explain  to  the 
Commission  rather  more  fully  what  should  be  the 
general  character  of  those  laboratories? — For  making 
original  scientific  investigations  in  the  subjects  of 
chemical  physics  and  chemistry.  I  spealc  only  within 
the  subjects  witli  which  I  am  familiar. 

10.785.  Do  you  refer,  in  this  recommendation,  to  the 
establishment  of  a  physical  laboratory  ? — If  you  mean 
bv  a  physical  laboratory  one  in  which  the  sciences 
of  heat,  light,  electricity,  and  magnetism  would  be 
investigated,  I  should  mean  a  physical  laboratory. 

10.786.  And  yon  think  that  that  ought  to  be  distinct 
from  a  laboratory  for  chemical  physics  and  chemistry  ? 
— Yes,  I  think  distinct  from  the  laboratory  for  che- 
mistry only. 

10.787.  I  understand  you  to  recommend  that  this 
should  be  a  Government  institution  supported  entirely 
by  Government  funds  ? — Yes,  I  do  recommend  that. 

10.788.  And  under  what  conditions  would  you 
propose  that  persons  engaged  in  scientific  research 
.should  he  allowed  to  make  use  of  the  laboratory  ? — I 
consider  that  they  should  be  paid  officials,  whose  solo 
occupation  should  be  to  make  such  researches  as  I 
have  mentioned, 

10.789.  You  mean  that  the  persons  employed  in  the 
laboratory  should  be  also  in  the  pay  of  the  Govern- 
ment ? — Yes,  exactly  ;  they  should  bo  wholly  em- 
ployed in  making  those  researches  at  the  expense  of 
the  State. 

10.790.  Do  you  propose  that  the  laboratory  should 
bo  at  the  service  of  any  person  who  wished  to  engage 
in  i-esearch  ? — Not  at  all ;  I  do  not  mean  that. 

10.791.  Then  those  officials  would  be  persons  em- 
ployed by  the  Government  in  a  cert;tiu  sensu  to  mako 
discoveries  ? — Yes. 

10.792.  Do  you  think  that  that  is  practicable,  that 
persons  can  be  ordered  to  make  discoveries,  and  will 
make  them  ? — If  you  select  persons  of  repute  who  had 
already  made  discoveries,  they  would  be  able  to  do  so. 

10.793.  To  what  department  of  the  Government 
would  you  enti-nst  such  a  function  as  selecting  dis- 
coTorers  ? — I  do  not  think  that  at  jircsent  there  is  any 
department  of  the  Government  that  is  qualified  to 
select  such  gentlemen.  I  think  there  ought  to  be  a 
scientific  clepartment  of  the  State,  of  which  that 
should  be  one  of  its  functions. 


Hext^v  John  Stephen  Smitu,  Esq.,  M.A.,  LL.D., 
F.R.S. 

,  F.R.S.,  examined. 

10.794.  (Sir  J.  P.  K(Uf- Shuttleivorth.)  Supposing 
that  having  found  your  B'araday,  and  put  him  into  the 
State  laboratory,  and  12  years  ela])sed  without  i\,nj 
discovery  being  made  by  him,  what  would  you  do  ? — I 
should  suppose  that  no  such  thing  would  happen.  I 
do  not  think  it  at  all  likely  that  such  a  circumstance 
would  occur.  If  a  man  of  repute  were  placed  there 
and  an  honest  man,  I  have  no  doubt  he  would  do  his 
best  to  make  important  discoveries. 

10.795.  (Dr.  Skarpc?/.)  Would  you  prescribe  a  line 
of  discovery  for  him  ? — I  woidd  prescribe  the  sciences 
within  which  he  should  make  discoveries,  but  nothing 
beyond  that,  I  think. 

10.796.  You  would  have  no  reference  to  the  public 
wants  at  the  moment  ? — Not  at  all ;  I  think  that  it 
would  be  very  flesirable  tha*  they  should  not  in  any 
way  be  considered. 

10.797.  (Sir  J.  F.  Kay-Shnttleioort-h.)  Your  pro- 
posal is  that  first  there  should  be  a  laboratory  with  all 
the  necessary  apparatus  for  investigation  ? — Exactly 
so. 

10.798.  And  then  that  there  should  be  apx^ointed  in 
that  laboratory,  such  a  person  as  might  be  regarded  by 
a  scientific  jury  as  most  competent  to  make  those 
investigations  ? — Yes. 

10.799.  And  that  ho  should  be  provided  with  the 
means  of  subsistence  ? — Yes^  exactly. 

10.800.  And  that  the  country  should  depend  upon 
liis  character  and  qualifications  for  the  result  ?~ 
Exactly  so. 

10.801.  (Chairman.)  Do  you  think  that  such  a 
laboratory  ought  to  be  on  a  very  extensive  scale  ? — 
Not  very  extensive,  I  should  imagine. 

10.802.  Would  it  be  of  a  difierent  character  from 
any  chemical  laboratory  at  present  existing  in  this 
country  ? — No,  much  the  same. 

10.803.  Could  not  such  investigations  be  carried  on 
in  any  existing  institutions  ? — 1  think  they  could; 

10.804.  (Sir  J.  P.  Kay- Shulf.lc worth.)  Do  you 
tliink  it  at  all  desirable  to  connect  that  function  of 
research  in  any  degree  with  the  function  of  teaching, 
f>r  would  you  separate  the  function  of  research  from 
that  of  teaching  ? — I  should  entirely  separate  them  in 
this  instance. 

10.805.  (Chairman.)  The  existing  chemical  labora- 
tories are  chiefly  connected,  arc  they  not,  with  teaching 
institutions  ? — Yes,  they  are. 

10.806.  And  you  would  think  it  dr^-irjiblc  to  have 
a  separate  laboratory  entiruly  occupied  in  promoting 
original  research  ? — Exactly  so. 

10.807.  {Sir  J.  p.  Ka>/-Sk7.ittlc worth.)  Can  you 
point  to  any  institution  in  Europe  which  you  would 
regard  as  au  example  of  the  kind  of  laboratory  whicli 
you  desire  to  see  established  in  England  ? — I  do  not 
think  one  exists,  or  at  least,  I  am  not  aware  of  one. 

10.808.  Is  the  Royal  Institution  at  all  an  approxi- 
mation to  the  model  of  the  institution  wiiicli  you 
wouhl  desire  to  see  established,  in  \v'hu:h  Sir  llunijihry 
Davy,  Faraday,  and  others  have  made  their  researclK'S? 
— That  portion  of  the  Royal  Institution  which  is  de- 
voted to  original  research  would  he  the  sort  of  thing 
which  I  think  should  exist  in  this  laboratorv  ;  but  the 
other  objects  to  which  the  Royal  Institution  is  devoted 
I  should  think  ought  not  to  exist  in  this  laboratory. 

10.809.  You  think  it  a  disadvantage,  (hercforo,  to 
Sir  Humphry  Davy  and  to  Faraday  to  have  had 
to  give  a  certain  number  of  lectures  during  the  year 
on  the  more  elementary  ])ortions  of  the  sciences  in 
which  they  were  making  investigations? — After  they 
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liiiil  attiiiuc'il  a  certain  degree  of  repute  I  think   it  was 
■^-     rather  a  flisadvant;ige  to   them.      They    would  have 
made  more  discoveries  had  their  time  heen  mort^  fully 
ocenpii"'d  with  original  research. 

lO.SlO.  {Cl,airnnn>.)  If  Ihi'  Clov.TiiiHint.  v^crc  dis- 
posed to  undertake,  tlie  eyla.l>Iislinini(.  of  Mieli  ii 
laboratory,  would  yon  havi-  llirni  IVuniil  it  ujkhi  tlie 
principle  of  priniKiting  pnro  scieiier,  or  winild  yuu 
think  that  tbi'y  on^^ht"  to  li;i\v  in  view  any  ),ir;i.etical 
results  ?  — I  think  that  tin'  praclieal  virw  slionid  be 
especially  and  iMttir<'ly  avuiiled. 

1(),S[1.  Yon  think  I  hat  i(  nnght  to  1m'  rstalilislird 
solrly  with  a  viow  to  i>ronioti'  science? — Soh'ly  \\'\i\\ 
a  view  to  promote  ]nire  abslract  science,  olborwisc 
spccnlator^i  wonbl  .-^vt  bnbl  nf  tli(^  rcsidts  tliat  were 
ohiaiacd  and  tiny  wonld  be  nsc.l  ibi'  iudividnal  pur- 
poM's.  I  consiiicr  lli;d  lb;it  would  lie  the,  only  way  (o 
pvc  it  a  really  n;ilioti;d  clKii-ncfrr,  and  it  would  hr  the 
only  way  in  wbiob  Ihc  irsidls  wliicli  woidd  be  ohtained 
would  1)0  truly  natioual. 

1(\SI2.  Can  yuu  i;i\'c  us  any  reasons  why  yon  con- 
.sidci'  it  the  duty  of  the  0(jvcrnment  to  jn-oinolc 
srif'ncr  ? — -liecanse  ncarlj'  tln^  wliolo  itf  the  lienciits 
drri\rd  Ironi  original  research  are  of  a  national  charac- 
ter, and  scarcely  any  of  the  henetits  derived  froiu  it  go 
f(Mhr  man  who  does  ibe  labour  of  the  investigation ; 
;ind  ;)nol!K'r  rcison  is  tli;i.l.  ;ib>ttnet  scientific  research 
lias  already  proA'ed  itself  an  unlimited  source  of  new 
industries  and  of  improvements  in  trades  and  niami- 
factnres  ;  those  are  the  most  important  reasons,  T  think. 

10.513.  lic-ides  the  estahlishment  of  your  ]H'o- 
posed  labor; itoi'ies,  are  there  any  other  measures  th;i.t 
yon  would  wish  to  see  :iiIopted  Iiy  the  State  ? — I  think 
there  should  be    a    seientilie    de],Hriinent   of  the   Stale. 

Wbieh   ,-llnuId   have  tie-  eniili-nl    of   illC   niOUey   expended 

by  Ibe  State  upon  scientilic  matters. 

10.514.  Do  yon  think  that  such  a  departmi^nt 
ouglit  to  be  under  the  control  of  a  person,  lu'nipelf 
possessing  scientific  knowledge.^ — I  tliJnk  il  sliould. 

K.i.Slo.  Should  it  be  a  jiermanent  Go-yernnient 
otfieial  ? — A  permanent  Goveiinneut  de]iartnient,  and 
the  ajipointmeuts  not  i-hanged  with  tlie  chaugo  of 
ministry. 

10,81f).  Some  arrangements  of  the  same  kind,  with 
I  he  same  objects,  hav(  ■  1  leeu  sug'.''i  --I  ed  1  >y  otln  >r 
witnes-es  ;  liut  1  think  it  lias  generally  been  held  to 
be  a  matter  of  indiffia-enee  lb;il  }U-  liead  of  the  depart - 
nujul  shoidd  bi-  liiuisell'  a  ^eientilie  man,  anri  llial  llto 
result  might  be  obtiiiuf'il  by  ap]ioiii|ing  a  jNiiiiister, 
Willi  Ibe  :e-i-bnie<of  a  ^■r■i.■^l;u(■  enuneib  Ones  ibat 
sliil:e  yon  ;is  a  o^od  plan  ?— 'I'liat,  I  think,  would  also 
)ie  a  good  plan. 

1(),S17.  You  tbink  that  Ibal,  woiibl  aii-\vei  fbe  pui'- 
po~e  as  well  as  lilaciiig  [be  department  under  a  seicntilie 
man  ': — I  lliink   il    wonbl  aa^wei'  Ibe  piir]i-:-e. 

lO.MlH.  II;, ve  yon  ef>n-id<avd  bow  \oii  would  con- 
stitute su<-li  a  coiHieit?— J  liave  no|.  \  am  not  piv- 
piirerl  to  gi\e  evidence  u]irMi  lbii1   point, 

10,Hir*.  Do  v.ii  tbink  it  advisable  Ibaf,  Covern- 
nient  assislane.e  sbould  be  given  to  any  exi:-,|  in-j;  iiisli- 
J,lll,,ns  ?— Ilpnn  Ilial  poiiM  I  ,-,nikl  ^peak  le'^s  .leli- 
iiilely,  bnl  I  liiif^k  it  jnigbt  wil),  inb'anln-e  lle-i^,■Il 
(o  Man.'  of  111. ■  birg-  ins!  itiil  ions  I,,  I  !,"  pn.viTiees. 
Tlial   a   ruu\  oC  .'V  liiigbt  be    given     lo    eaeb    ot   l!ie 


hlilntioi-.-  To,'  Ibi 


l""l" 


experinienlal     ir-areli.  aiiH     llia1    il.   ^b^-nld     tie     p.Ml.    ,,r 

Ibe  duly  oflbe  l'rol>-.-;ors  in  tl e  in 'I  i  (  nl  in,,,,  lo  n-il  e 

sneb  re-eafeb.  'i'liat  wnnM  .eenre  a  sn  perio|-  rla.s,sor 
;-e.ienlilir  (..,„'bei--;  1  b  i  oi  e.dionl   I  Im' .■on  iil  ry. 

lO.SL'f).  Ymm  are  not  prepare,|  willi  any  ::peeilie, 
'■'■'^orniiiMn.bilion.son  Ibi-'  p,,in(  ?— ^,'o,    I  ; n|. 

I(),S2I.    Are    Mure    any    olber    a-iire;     wbieb    \  on 

woiiltl  lib.'  I.o  Mc  ail->p|r,i  y-^'Piiose    are  Ibe    (mo    ejiief 

],oill1s    upon    Wllieb     I     W-isb    lo   speliK. 

\i),U'l'>.  Are  VON  el'  oiaiiion  thai  Ibere  i,.  rniK'b  less 
<,ri./inal  i.-e;irvb  ia,  Ibi'.  <-..nnlry  ibaii  on  Ibe  ronli- 
neiif  :^— I   know  Ibere.  is. 

I0.H2:;.    'rowlia.|.do    yon    al  ttibn(('  Miis  i'      I    am  not 


nent  the  State  encourages  it,  whereas  in  this  country 
the  State  does  not  encourage  it. 

10,824.  What  is  the  shape  in  Avliicli  encouragement 
is  afforded  on  the  continent  ? — By  the  establishment 
of  large  laboratories  and  polytechnics  in  difierent 
parts  of  the  continent.  I  have  been  over  some  of 
those  hin'ldiiigs,  and  they  are  very  fine  institutions 
ver\'  fully  and  completely  fitted  up. 

I(),s2.'>.  'i'hey  are  chieH}-  for  teaching  as  well  as 
researeli,  aiv  fliey  not?  They  are  chiefiy  for  the 
jujrpose^  of  (eai;liing.  I  Imvc  brought  with  me  some 
plans  of  some  ol'  tliosc  institutions  if  the  committee 
would  like  to  look  at  them.  Here  is  one  of  the  great 
inslitutions  a,t  Aix-Ia-Chap<dle  {kandivg  in  the  same). 
It  lias  been  re('ently  liurll,  and  \  tbink  that  building 
has  cost  upwards  of  76,OOU/. 

10,82(3.  Is  it  for  teaching  several  bi'anches  of  science  ? 
— Yes ;  a  number  of  Itranches  of  science^  and  it  \\n^  a 
large  laboratory  separate  from  th(;  main  building. 

1(),S27.  {Professor  SniUli.)  Who  is  the  Professor 
of  Chemistry  there  ? — I  am  not  aware  who  is  the 
I'rofessor  at  Aix-la-Chupclie. 

10.828.  (Ckmrmn.it..)  ILwc  the  teachers  in  those 
institutions  mucli  time  a.t  their  disposal  for  original 
research  ? — I  believe  they  have,  and  they  have  apart- 
ments in  most  cases  set  apart  for  that  special  purpose, 

10.829.  Is  this  a  newly  constituted  institution  ?— It 
is  qnib^  receuf,  1871  ;  it  is  one  of  the  most  recent.  Its 
I'ounrlation-stone  was  laid  by  the  Emperor  of  Germany, 
I  believe. 

10.830.  Is  this  entirely  a  State  institution?—! 
believe  it  is  entirely  so.  I  have  ;ilso  a  jdan  of  the 
laljuralory  of  ISerlin  (//r/;;(/w/(/ '//i  the  same),  that  also 
is  on  the  same  style.  ]  have  been  ovcrtliat  institution, 
and  it  is  very  completi^  I  believe,  in  all  its  arrange- 
ments for  chendcnl  purpo.-cs, 

10.831.  (Dr.  Sharjxy.)  That  is  connected  with 
the  University  of  Berlin,  is  it  not  ? — Ves,  it  is  ;  it  is 
some  litde  distance  from  the  T'uiversiry,  but  I  believe 
il,  is  c<inneei.ed  with  (lie  University  a't  Berlin.  The 
largest  hil>oratoiy,  I  believe,  that  the  Saxon  Govern- 
ment has  erected  is  the  one  at  Leipsi._r.  of  which  I 
have  these  dramngs  {hcmdi/it/  hi  ijn  suikc). 

10.832.  ( C/iatrman.)  The  Berlin  institution  is  solely 
chemical,  is  it  not  ? — Yes,  solely  chemical. 

10.833.  But  the  one  at  Aixda-Clia[ielle  is  for  a 
great  mnnber  of  >eicnces  ? — Yes.  for  a  number  of 
seienees;  and  there  is  a.  s(.'|>ara(c  laboratoiy  spet'ijilly 
Ibr  clienii^try.  I  <]o  not  think  tliere  are  large  draw- 
ings issued  of  tlie  Leipsig  one. 

10.834.  But  tbe  <aie  at  l.ei|wig  is  on  a  still  Imger 
scale  ?~It  is  III,,  large^i  laboraioiy.  1  believe,  that 
Ihey  lane  .a,  ibe  eonliuenl. 

\0.k;.->.  This  laboratory  is  also  connected  with  the 
University,  isii  not  ?— Yes  il  is;  but  tbe  University, 
as  in  the  ease  ot  Berlin,  is  sonic  liltle  dislanceaway 
from  ibe  laboratory.  There  is  ibc  Groit^wald  la- 
ljora,1ory  in  I'uiiieranin.  wbieh  is  anolher  Slate  in- 
slilnlion  {Jnunlii!./  i„  siunv  ,lratri;nis).  There  is  also 
a,  large    I'olylrcbiile    srliool    a(    (."'ai'lsr idle,  and  also  at 
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n,  Ihr  s 


^  (liainlhig 


prepa,re,|  lo  say  wbal,  is  1  b- 
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epi 


this  country  than  it  i,s  on  I  lie  continent.      On  ihoeonti-       Mduilc  nu  SluUgart 


'     bl-:l   nt  l-iiue.  l.:ni,lol  ill:- 

Hie  I'l.l.M.ehriisehe  S,.|uile  /,i  Aarluai  enhverfni.  voii  Kobort 
Cn^iiKT.      r.vrlia.  Verl.i-   Ivnsi  and  Kiirii.       ISTl. 

Im^  nenr  ( 'heiiiisfl.e  ba^enUariam  zit  Korlin  von  Albert 
I'lTiarr.      \\ry\u\.  Verl.(- Veil  Hmsl  luul  Kara.      lsr„S, 

Has  neiie  ( ■|iei.n,selie  !  ,a1.o.-a(nriaiii  .!er  nuivrrsiliit  Leipsig, 
yen  llmnaiin  Kelbe.      1  ,,.i|-si;:-.  \\  A.  PanHdunis       ]S(58. 

Di.s  Clieiaiselie  I  :;ilieiMmni,i,i  ,ler  llnivdMnU  Civifswalil,  von 
(i.I\biller.      Heriia,  Isiih      Veriag  voa  ICniM  uiid  Koni. 

\hv  li-.hrrr  i'olM.vlaiisehe  Unlen-ielit  in  I )eatsdilaud,  ia 
.!er  Scl,u>K.  in  rraiiKirioli.  He)i;ien,  uml  Kii-Iamb  Von  Carl 
l.;ai^fk;i.       (;mI|,;,.       \',.,-|air  vna  Uiui    IVsser.       I  SGa. 

leelniisel,,.,,  Sclinl,.  /n  AiicIk.,,.  ' 

rrejrraniMi  .I.t  (IrossluTzoirbdi  badlscluai  rolytcdmisclien 
Seliiile  VM  Carlsriilie.  '' 

Vrr.M'In-itlea  IV,r  die  ■Slndiiviulea  der  (IrosslicrzuoHcb  15a- 
diselieii  rnl\(eeJniise]|rii  Sidittlo  VM  CarUndie 

ilie  I  •>.!>  Ir.lnilsdie  HelnUc  /u  I  l;nin,ner,  v.m  Karl  Kiirmarsoh. 

IVn^ranau  drr  P.dyUTlnil.elKii  Seliule  vm  Miinolien. 

J'lui'liiiiiin  der  l<oiiii,dich  \Viirlteiiibt.T:>iBeln;u I'olvtucliuischca 

.lua/l  -II,  yii.tor...-*  ■' 
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10.836.  Most  of  them  are  comparativdy  of  recent 
establirilimeut  ? — Yes  ;  I  have  meutioucd  that  tlicy 
are  recently  built,  the  Berlin  one,  the  Ais- la- Chape  He 
one,  Carlsriihe  and  Stuttgart  and  Bonn  are  all  com- 
paratively recent. 

10.837.  Bo  you  imagine  that  a  much  larger  pro- 
portion of  the  population  of  Germany  is  engaged  in 
original  research  than  in  this  country  ? — I  do  not 
know  with  I'egard  to  the  proportion,  but.  the  actual 
number,  I  believe,  is  much  greatei'. 

10.838.  It  is  your  opinion,  is  it  not,  that  very  few 
persons  are  wholly  engaged  in  experimental  research 
in  this  country.  ? — Extremely  few  ;  I  should  say  not 
one  in  a  million  of  the  inhabitants. 

10.839.  Are  those  who  are  engaged  in  research  ou 
the  continent  paid  for  it  by  the  State  ? — Not  that  I 
am  aware  of. 

10.840.  Is  it  solely  the  love  of  science  that  is  then- 
induecmcut  for  makiug  those  researches? — I  believe 
so. 

10.841.  {Dr.  Sharpe^.)  The  great  laboratory  at 
Bonn  is  primarily  intended  for  instruction,  is  it  not  ? 
— I  have  been  over  it,  and  I  believe  it  is  intended  for 
that  jiurpose  entirely. 

10.842.  There  is  every  accommodation  for  original 
research,  hut  it  is  not  the  primary  object  of  the 
laboratory  ?  —  No,  not  by  any  means  the  primary 
object. 

10.843.  And  the  Polytechnic  school  at  Stuttgart 
is  scarcely  intended  for  original  research  ? — -No  ;  I 
do  not  think  any  of  the  institutions  to  which  I  have 
rcferi-cd  are  intended  for  that  purpose  solely. 

10.844.  {Chairnian.)  Not  intended  solely,  but  par- 
tially, I  presume  ? — They  are  available  and  arc  used 
1  ly  the  professors  and  by  the  students  for  that 
purpose. 

10.845.  This  great  building  at  Aix-la-Chapelle, 
which  has  cost  70,000/.,  "would  hardly  be  considered 
to  be  intended  simply  for  teaching,  would  it  ? — It  is 
almost  entirely  for  teaching  purposes,  simply  with 
opportunities  for  research.  There  are  rooms  set 
apart  for  thai  purpose  for  the  use  of  the  teachers 
and  students  ;  but  not  any  large  portion  of  tiie 
building  is  devoted  to  that  purpose. 

10.846.  Can  you  give  us  your  opinion  as  to  the 
reasons  why  science  is  less  cared  for  in  this  country 
than  on  the  continent  ? — I  think  it  is  because  of  the 
greater  general  ignorance  of  science  in  this  country 
by  the  upper  classes,  and  because  the  Government  in 
this  country  has  not,  like  the  Prussian  Government, 
aided  it.  The  Government  of  this  country,  1  believe, 
has  established  scarcely  any  scientitic  inatitulions, 
whereas  the  Prussian  Government,  as  we  know,  have 
estubli^ihcd  a  number  of  them  in  diU'erent  [nirts  of 
Pi'ussia. 

10.847.  Have  you  any  suggestions  to  make  as  to 
how  a  change  in  public  opinion  on  those  subjects 
could  be  brought  about  ? — It  could  only  l)e,  I  think, 
by  very  general  means,  by  science  being  encouraged  by 
t)ie  State,  and  by  science  being  more  encouraged  at  our 
universities.  It  strikes  me  that  the  root  of  the  evil 
lies  most  at  the  universities  where  the  upper  classes 
arc  chiefly  educated. 

10.848.  What  change  would  you  like  to  see  adopted 
in  the  universities  ?-^I  should  like  to  see  scientific 
head-masters  of  ali  schools  throughout  the  country, 
and  I  should  like  also  to  see  a  scientific  department 
at  the  colleges  of  the  univorsiticB. 

10.849.  Are  you  acquainted  with  the  present  state 
of  teaching  in  the  universities  ? — Not  much  so,  ex- 
cepting from  what  1  have  read. 

10.850.  But  you  are  satisfied  that  science  is  not 
sufficiently  regarded? — I  do  not  think  it  lias  been 
sufficiently  regarded,  because  the  gentlemen  who  come 
from  there,  and  who  become  the  head-masters  of 
nearly  all  the  grammar  schools  throughout  the  country, 
have  very  little  knowledge  of  science. 

10.851.  {Professor  Smith.)  Have  you  formed  any 
idea  of  the  number  of  scientific  persons  for  whom 
you  would  wish  to  provide  in  the  way  you  have  de- 


scribed ?— It  would  be,  in  my  opinion,  a  very  limited        O. 
number.  Jisij. 

10.852.  You  would  not  propose  to  provide   tho^e 
persons  with  a  mere  subsistence,  but  you  would  render     ^J^ 
them,  if  I  understood  you  aright,  those  places  objei^s 

of  desire  to  scientific  men  ?— They  should  be  salaried 
officers. 

10.853.  Paid  at  the  same  rate  as  the  upper  classes 
of  the  civil  servants  of  the  country  ?— Something  of 
that  kind. 

10.854.  But  you  do  not  contemplate  that  the  cxpcn.sc 
would  be  very  great,  on  account  of  the  numbers  being 
very  limited  at  present,  as  you  imagine? — 1  think 
that  the  expense  would  not  be  very  great,  because 
the  number  of  gentlemen  capable  of  doing  such  ivork, 
and  required  to  do  such  work,  must  necessarily  be 
rather  limited.  Ido  not  think  thata  great  number  of 
persons  could  be  employed  in  that  way. 

10.855.  Do  you  not  think  that  among  the  chemists 
of  the  country  there  are  very  many  persons  who  would 
be  applicants,  and  really  very  well  .juahlicd  iipplicants 
for  such  places  ? — Not  a  great  numljcr,  I  should 
think. 

10.856.  May  I  ask  what  you  mean  l.iy  a  great 
number  ? — Perhaps  a  dozen,  or  perhaps  20  at"  tlic 
utmost. 

10.857.  Do  you  not  think  that  if  those  places  ^vei-e 
created  the  number  of  applicants  for  them,  and  the 
numberof  persons  who  would  be  desirous  of  obtaining 
them,  w^ould  greatly  increase  ?— Perhaps  so  ;  but  I 
think  that  persons  should  only  be  appointed  to  such 
places  who  had  obtained  a  considerable  rejjute  in  that 
occupation. 

10.858.  And  you  think  that  it  would  be  easy  with- 
out injuring  the  independence  of  the  scientific  world, 
to  distribute  places  of  that  kind  amongst  scientific 
men? — I  do  not  apprehend  that  there  would  1.iu  .i 
very  great  degree  of  difficulty  in  doing  so. 

10.859.  You  do  not  think  that  the  kind  of  patron;igc 
which  you  would  be  placing  in  the  hands  of  s(  .me  oilicial 
l)ody,  however  well  advised,  would  be  injurious  to  \]w, 
independence  of  men  of  science,  and  would  be  felt  to 
be  so  by  men  of  science  at  large? — I  think  not;  J 
think  that  a  scientific  man  would  fi-ol  tliat  he  had 
earned  liis  living  in  doing  his  work,  because  of  the 
great  national  beneiit  which  arises  from  such  work, 
.and  therefore  he  would  not  feel  himself  in  any  w;i.y 
d.'n-i-iided  by  receiving  payment  for  wh:it  hr  ha-l  not 
earned, 

10.860.  Have  you  considered  at  ;dl  the  ijui'silon 
whether  the  interests  of  scientific  odiicilidu  ^\■u[\U{ 
not  seriously  suffer  by  your  detaching  in  this  m.innri- 
altogether  from  education  some  12  or  20  .^1  tlic  hesl, 
scientific  men  in  the  country  ?— 1  thiuk  IIkU.  i[  would 
have  a  very  opposite  eJTect.  1  think  it  would  iiidiur, 
nijuiy  persons  to  enter  into  the  sulyect  of  original 
inwstigation,  and  that  we  should  thereby  get  a  belter 
class  of  teachers.  I  think  that  an  investigator  mabrs 
a  more  accurate  teacher  of  science,  decidedly,  Ihan  a 
man  who  has  made  no  original  invrstigatioiis.  A 
man  who  hiis  not  made  original  JJivestigatioiis,  simply 
iuliows  the  representations  laid  down  in  books.  Now 
the  books  simply  tell  how  you  ivre  to  succeed  ;  they 
say  nothing  abotit  the  ways  in  which  experiments  m:i.y 
fail,  and  if  a  person  simply  does  as  is  set  down  in  llie 
books,  and  if  the  materials  or  the  forces  ani  in  iiiiy 
way  in  the  slightest  degree  different,  he  dors  luit 
know  what  to  do,  but  an  investigator  is  mueli  ludie 
familiar  with  the  sources  of  error. 

10.861.  In  other  words,  you  Ihiiik  that  cverv 
tcachcv  of  a  higher  kind  ought  to  bf  an  iiivi-sli!2:il(ii''? 
— I  <lo  think  so,  most  decidedly  ;  it  is  a  most  impia- 
tanl.  iioint.  It  would  make  the  teacher  imioh  more 
accurate,  because  thereby  ho  gets  disei|iiin''d  in  Ibe 
detection  of  errors  far  more  geuerally  than  lie  wciild 
as  an  ordinary  teaclier. 

10.862.  Do  you  think  that  the  scientific  insf nirf  i..n 
could  be  so  organised  as  to  leave  your  teachers  liinc 
for  original  research  ?— Yes,  thai,  Ims  jdieailv  brcn 
proved  by  experience.  Various  ^■(.■uth-mrii  ba\v  brcn 
occupied    in    teaching  a   portion    of  their    (inic,  and 
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oecuyii^'tl-  i"  invo^iLigalions  another  porLiyu  of  tlicii: 
time. 

lOSCiS.  But  )-ou  do  nut  tliliik  that  the  best  ur- 
3-an^(.^racut ;  you  iliiiik  it  desirable  that  on  the  whole 
there  should  be  a  number  of  persons  who  whould  be 
entirely  relieved  from  the  duty  of  teaching  ? — I  think 
that  there  whoidd  be  a  eertaiii  nuiul>er  entu-ely  re- 
lieved from  the  duty  of  teaching,  and  eniploycd 
entirely  in  making  alxstraet  original  researches. 

U).8'ti4.  You  do  not  think  that  any  ditliculty  wouhl 
arise  in  that  arrangement?  —  I  daresay  ditliculties 
■would  arise,  but  I  do  not  think  that  any  of  them 
would  be  insiiperable. 

lO.StSo.  The  dillicuhy  that  1  wished  to  direct  your 
atlcntion  to  was  this,  that  sonu'timcs  a  most  inipor- 
liuit  course  of  iniiuiry  may  oeeu]ty  many  years  (and 
there  are  instances  of  it  in  scienlilic  history),  but 
lUMv  Iciul   !o    no    results  at   all  ?— That  vxmU  not    he, 


ny  case 


Oinsldernlili 
which    ii 


the 


Is  ils    way 


■,i\Ar  fui 


stiluln 


<ir^ 
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iext  books,  and 
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10.866.  Tlieve  are  ninnv  sri-ies  of  cx[,)criinents  un- 
dertaken which  only  lr;ul  tn  h  negative  result,  and 
which  hardly  ;idd  anything  to  the  stock  of  seientihc 
knowledge,  and  allhuiigh  it  may  be  most  important 
that  thej'  should  liavi^  been  undertaken,  they  can 
Ijardly  be  said  to  ];a-\-e  been  anything  but  unsuccess- 
ful courses  of  intjuiiy  ? — A  negative  residt  is,  in  my 
opinioTi,  sometimes  extremely  ^;duMllle.  1  ilo  not 
think  that  such  rcsearelies  jiropcrly  conducted  are 
b;in'cii  <>L  residts  in  any  ease.  Yuu  eannol.  telJ  before- 
hand what  you  may  !iud,  but  you  are  sure  to  obtain 
new  knowledge.  If  the  investigation  is  properly 
^elected  and  properly  conducted,  you  arc  certain  to 
oblain  new  knowledge  ;  there  is  no  doubt  at  all  about 
that,  I  thij]k,  and  f/iaf,  kmnvh.-dge  is  a^julablo  for 
teacliing  purposes  (hroughout  the  kingdom,  and  is 
a\'ailab]e  i'<>r  imetitnr-'  tu  apply  in  the  form  of  inven- 
tions to  i^>'>]\v  n.-el'iil  purjiu^es.  I  do  not  see  how  the 
iiianaiacturcri  oi' (his  ciuutry  are  to  Ijc  improved  un- 
less oj'igiiKd  investigations  are  carried  on,  and  the 
results  of  them  con\'ertetl  into  inventions  by  inventors 
and  carried  o-i  in  trade  by  inaiiul'actnrers  and  others, 

10.867.  Then  you  have  no  <\ouH  thai  (he  reseurehes 
of  the  workers  jdaced  ia  those  lal)(>r;il(nacs  woidd  in 
;dl  eri-es  ^h^  scientiiicaily  useful? — They  would  lie 
viilnai'le,  iDidoubtedly,  as  scientific  knowledge,  and  us 
I;n<iv,  ledge  to  be  used  both  for  teaching  pnr]>oses  and 
also  ".r'.  the  bnsis  to  form  inventions  to  be  afterwards 
applied  in  nijinniaeiures  :\m(\  tra.iles,  and  in  <.illier 
wa  /--'..       I  thJidt  that  would  he   the   gir;it    use  of  those 

..■d    nalionul   laboratories,   to   su])]ily  knowlei-lgc 

entoi-s,  io  he   alterwards  put  into    the  fiirnr  of 

'I'ul  ]nu-[iuses,  as   well   as   for   eduea- 
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incut,' that  a,lb'r  I  ^  years  hc^tld   hinn-.  what  would 

yo„  d.i  ?— I  think  In.  .■■.lionl.l  Uv.  ien)ev<:d,  nmst  de- 
ei.ledly,  in  a,  .-ase  of  llnil,  kin(k  I  do  not  lldiik  Ihal, 
siieh   a  nia.ii   as  J'^iiii.day  wonhl    be    likely  to  lidl    inio 


^such  a  state  as  that  ;  but  there  are  some  men,  no 
doLibt,  who  would,  and  I  think  that  power  should  he 
taken  to  remove  them. 

10.872.  {Professor  Huxley.)  Do  you  not  know 
that  there  are  men  of  veiy  considerable  power  and 
very  considerable  eminence  who  cease  to  work,  not 
on  account  of  becoming  lazy,  but  simply  from  a  sort 
of  nervous  apprehension  of  being  wrong,  and  a  great 
dishke  to  publishing  ? — I  am  not>  aware  of  any  such 
ease. 

10.873.  Have  you  never  in  your  experience  found 
men  w!)0  would  rather  go  on  working  and  getting 
results  (hemsc'lvcs  and  not  publishing  them? — I  have 
not  jiH.'t  wiLli  any  instances  of  that  kind,  and  I  do  not 
know  tliat  such  cases  have  occurred.  I  think  it  would 
undoulitedly  be  incumbent  upon  a  gentleman  in  such 
n  ]iosition  to  jiublish  his  results.  All  the  knowledge 
Ihat  hi.^  obtains  I  should  look  upon  as  national  pro- 
|ie[-ty,  and  it  would  be  part  of  his  duty  to  publish  the 
results,  ainl  if  he  ceased  to  do  so,  even  though  he  got 
them,  \.  should  say  that  he  would  be  failing  in  his 
duty  in  a  most  important  respect,  and  if  ho  did  so  he 
should  be  removable. 

10.874.  (Dr.  Sharpet/.)  I  understood  you  to  say 
that  you  would  allow  each  inquirer  to  select  his  own 
line  of  research  ? — Within  certain  reasonable  limits; 
that  is  to  s,ay,  if  he  undertook  to  make  investigations 
in  chemlstiy,  the  investigations  .should  be  in  chemistry 
and  ho  should  be  at  liberty  to  take  any  parts  of 
chemisti-y  that  he  thought  he  could  make  discoveries  in. 

10.875.  [Chairman.)  I  think  you  have  told  us  that 
yon  are  not  aware  that  there  is  any  such  institutioD 
anywhere  in  the  world  as  you  would  like  to  see  esta- 
blished ? — I  do  not  know  of  one. 

10.876.  But  still  in  Germany  there  is  a  lai-ge 
amount  of  oi'iginal  research  ? — There  is,  I  know. 

f  0,877.  The  establishment  of  such  an  institution  is 
not  essential,  therefore,  in  order  to  the  encouragement 
of  original  research  ? — I  recommend  it  because  I  think 
it  would  be  the  most  jierfect  way  of  aiding  science. 

10.878.  You  would  prefer  it  to  any  amount  of  assist- 
ance given  to  existing  institutions? — Yes,  1  should; 
mi*\  I  think  there  should  be  assistance  given  to  exist- 
ing provincial  institutions  also,  f  suggested  that  it 
should  be  given  to  the  ehief  seicnfihc  institutio'iis 
throughout  the  country  for  tlie  juirposes  of  abstract 
original  research,  and  that  it  should  be  part  of  the 
duly  of  Ihe  i»rofessors  in  those  institutions  to  make 
sueh  ,,iiginal  research,  and  by  that  means  we  shoidd 
get  a  sn[)erior  class  of  teachers  fur  the  uppn-  seientilic 
institutions  of  the  eountrv. 

10.879.  l-hivc  you  foi-ined  any  views  as  to  how  the 
Governmeni,  could  best  aid  those  institutions  .= — I  have 
not  gone  inlo  .ie(ail  n[iuu  this  (piestien, 

U),SSO.  Di.yon  ihink  Ihat  Ihe  aiil  slioidd  be  givcii 
111  Ihe  bhajie  of  adirect  money  i>avnient,  or  should  ihcy 
proxide  assislanee  in  the  "shape  of  apparatus  and 
biiddiiigs? — 1  think  that  a  direet  money  pa\  nient  is 
nioiu  juUisable  tliau  ap]>aratus,  but  Ihat"  it  should  he 
a  part  ol  ihe  duly  o I'  (he  Trofcssors  to  make  such 
rcseiiivlies,  and  thai  ii"  they  eeased  sneh  lesearehcsor 
(o  iMiblish  sneh  reseandies  as  ihey  ha\e  made,  the  pay- 


iit  shouhl 

10,8Sl.    llow 

a,ve    those   eug; 


■rin 


npied 


largo 
lair  of 


1  m  exisling  institutions 
hing  snilieient  leisure  at 
r'ion  of  it  to  original  rc- 
1  dillerenl  ea.ses.  There 
■i'u|)y  a.  large  [lortion  of 
\\  nndei-  exisling  circum- 
('  i>orlioii  of  my  time  iti 
I  have  I'nrnished  the 
'  n'sca.relies  which  I  have 
■  Ihat  a,  great  deal  of  my 
t  kind  of  way,  and  they 
]ior(.ion  of  my  time, 
t  during  the  last  20 


ye 


10.882.  Wha.t  hirllities  ha.vi^  you  had  for  engaging 
In  those  reseandii'S  r— The  laeilities  have  been  bv  aid 
ieeeiv(;d  from  the  lio>al  Society,  out  of  the  Govoru- 
meiit  Grant  Fund. 
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10.883.  Have  you  had  access  to  a  good  laboratory^ 
— I  have  not.  I  am  consultetl  by  ma'jufacturei's,  and 
those  manufacturers  and  others  pay  me  for  my  labour 
at  a  high  rate,  which  euables  me  to  defray  a  portion 
of  the  expenses  of  those  original  researches,  that  is 
the  chief  way  by  whicli  I  obtain  the  means  for  making 
those  researches,  also  a  small  salary  which  I  receive 
for  teaching. 

10.884.  Would  access  to  a  good  laboratory  liave 
been  of  gi'cat  assistance  to  you  ? — At  one  tune  it 
would. 

10.885.  Is  there  no  provision  maile  in  Birmingham 
for  the  encouragement  of  scientilic  research  ? — Not 
the  slightest. 

10.886.  lint  migbt  not  your  own  case  be  adduced 
as  an  example  that  it  is  possible  under  existing  cir- 
cumstajices  to  do  a  great  deal  ? — It  might  be  adduced 
as  such  an  example. 

10.887.  What  should  you  say  in  reply,  if  your  own 
case  were  adduced  as  such  an  example  ? — I  should  say 
tliat  it  was  certainly  the  duty  of  the  State  to  have 
assisted  me  with  funds  for  cari'ying  on  those  researches, 
which  are  in  their  nature  beneficial  largely  to  the 
nation  and  not  at  all  to  myself.  The  whole  benefit  of 
my  researches  is  of  a  national  character. 

10.888.  You  have  derived  veiy  littly  direct  advan- 
tage from  your  researches  ?  —  Very  little  direct 
advantage  ;  the  only  advantage  I  get  is  additional 
repute,  which  induces  manufacturers  and  others  to  pay 
me  at  a  higher  rate  than  they  would  otherwise  pay  me ; 
that  has  been  the  chief  advantage  which  I  have  derived 
from  it,  excepting  the  fame  of  the  labour. 

10.889.  [Di:  Sbarpei/.')  Have  you  formed  any  clear 
opinion  as  to  the  relative  advantage  of  providing 
laboratoi'ies  such  as  you  suggest,  by  the  State,  in 
which  original  inquirers  might  work,  or  supplying 
men  who  are  devoted  to  original  inquiry  with  money 
grants  from  time  to  time  to  enable  them  to  carry  on 
their  researches,  and  allowing  them  to  find  a  locality 
where  they  could  ? — I  think  that  so  f:ir  as  benefit  is 
derived  by  the  nation,  the  State  ought  to  provide  the 
whole  of  the  means  and  pay  for  the  labonr  also. 

10.890.  I  am  assuming  that  in  any  money  payment 
by  the  State,  a  part  of  it  would  go  to  paying  the  ex- 
penses of  the  investigator,  for  accommodation  in  some 
existing  kiburatory  ? — That  he  would  be  as  well  paid, 
as  I  understand  you,  as  if  a  Government  laboratory 
were  built  for  him  ;  in  that  case  I  should  have  a 
difSculty  to  say  which  I  should  ]>rc(er. 

10.891.  The  question  is,  the  expediency  of  establish- 
ing a  laboratory  which,  perhaps,  might  not  always 
be  employed  ;  you  yourself,  I  tlunk,  are  not  at  all 
clear  as  to  the  advisable  scale  of  such  a  laboratory. 
Might  not  the  Government  be  led  to  lay  out  a  large 
sum  in  establishing  a  laboratory,  which  should, 
perhaps,  turn  out  not  to  be  sufficiently  occupied, 
whereas  by  simply  bestowing  grants  of  money  upon 
men  who  Jiad  proved  themselves  capable  of  conducting 
investigations,  those  men  might  find  the  means  in 
other  establishments  for  carrying  on  their  work  ? — I 
think  that  the  plan  of  greatly  extending  pecuniary 
aid  to  scientific  investigators  of  rejiute  would  be  very 
advantageous,  and  would  certainly  be  worthy  of  a  trial 
if  tliQ  greater  plan  of  building  laboratories  were  not 
carried  out. 

10.892.  I  am  referring  of  coui'so  to  laboratories  of 
research,  and  not  laboratories  for  instruction  ? — There 
would  be,  I  think,  greater  advantages  for  carrying  out 
researches  if  the  laboratories  were  properly  built  for 
the  purpose  of  investigations.  Those  that  are  at 
present  used  by  private  individuals  are  frequently 
made  in  places  that  are  highly  unfit  for  the  purpose, 
and  in  that  respect  a  well  appointed  laboratory  would 
be  a  great  advantage,  but  I  thiuk  that  an  increase  of 
the  money  grants  to  investigators  of  repute  so  that 
they  should  not  only  be  paid  for  the  materials  that 
they  use,  but  also  be  paid  for  their  time  and  labour, 
would  be  a  very  great  assistance  to  scientific  men. 

10.893.  Do  you  thiuk  that  that  would  be  the  most 
thrifty  way  of  applying  the  public  money  ? — I  tJiink 
it  would  be  the  safest  method  of  procedure  before  a 


larger  scheme  was  carried  uut,  and  1  i^hould  be  \ory 
glad  indeed  to  see  such  a  plan  adopted  of  giving  a 
greater  pecuniary  aid  to  original  investigators. 

10.894.  Do  the  Commission  rightly  understand  you 
to  have  a  decided  opinion  of  the  way  in  which  the 
Government  should  be  advised  as  to  outlay  on  behall 
of  science  ? — I  think  that  the  most  competent  body 
to  advise  the  Government  with  regard  to  scientific 
matters  would  be  the  Council  of  the  Eoyal  Society. 

10.895.  Would  you,  nevertheless,  contemplate  tli'- 
creation  of  a  distinct  body  connected  with  tiie  Govi'rn- 
mt'.nt  who  should  advise  it  ? — I  think  so.  1  tJiink  tliiii 
would  be  very  desirable,  as  iai'  as  I  ha\'e  cousidorviJ 
the  matter. 

10.896.  A  council  of  science,  so  tu  sponk  ? — Yes,  :i 
council  composc^d  of  really  scientific  m<-n. 

10.897.  {Sir  J.  P.  Kai/ShuUleivorf/,:)  Siqii)osing 
such  a  council  of  scientific  men  to  advise.  th<-  Gov<>rn- 
ment  to  exist,  and  supposing  the  Government  .■^dso  to 
have  the  instrument  of  public  laboratories  in  some 
public  position,  which  plan  should  you  prefer,  that 
there  should  be  persons  appointed  for  the  i)urposes  of 
origiual  research  with  permanent  emoluments,  or  that 
there  should  be  grants  made,  upon  the  advice  of  tin.^ 
scienthie  council,  to  persons  who  wanted  to  undertake 
in  the  public  laboratories  specific  scleiitilic  investiga- 
tion ? — 1  shoukl  think  that  the  former  plan  would  )k; 
much  the  best  ;  that  there  should  be  permanent  inves- 
tigators, men  who  had  shown  that  they  were  ca.p;i,blc 
of  ]nakiug  such  investigations,  men  of  rejiute  in  their 
occupatiou,  and  removable  in  <-ase  they  t-itlier  fail^'d 
to  make  investigations,  or  making  thrui,  failcil  to 
publish  them. 

10.898.  [Chairman.)  Yuu  are  aware,  of  course,  of 
the  existence  of  the  Government  grant  of  1,000^.  a 
year  which  the  Royal  Society  have  hatl  at  their  dis- 
posal for  the  encouragement  of  se:eue<>  ?— Yes,  I  hav*^ 
received  sums  on  various  occasions  which,  I  belie\'e, 
came  from  that  fund. 

10.899.  Do  you  approve  of  that  principle  ? — So  far 
as  it  goes  I  approve  of  it,  but  I  think  the  sum  very 
insufficient,  simply  because  it  not  only  allows  nothing 
for  the  time  or  the  laboui',  but  it  does  not  even  cover 
the  expenses  that  are  incurred  in  purchasing  ma- 
terials. I  received  150/.  some  two  or  three  years  ago 
for  some  investigations  on  fluorides,  and  I  had  to 
expend  at  least  300/.  or  400/.  upon  those  investiga- 
tiojis,  towards  which  I  only  ix-ceived  that  1 50/.  I  havir 
had  to  purchase  between  200  and  300  ounces  of  plati- 
num vessels,  to  say  nothing  of  other  things,  and  those 
platinum  vessels  cost  me  nearly  30^.  an  ounce.  There 
is  a  case  in  which  the  sum  has  lieen  totally  insufiicieuL 
to  pay  eveu  for  the  materials  used. 

10.900.  {Dr.  Skarpei/.)  Of  course  y<.iu  have  the 
platinum  ? — l''es,  I  have  the  platinum  ;  Imt  there  is 
this  consideration,  that  I  have  to  send  back  this  plati- 
num continually  and  have  it  changed,  ainl  have  ucav 
vessels,  and  I  have  had  to  p.'iy  in  exchanging  as  mucli 
as  48/.  or  50/.  in  a  single  quart(.'r  of  a  year,  and  the 
investigation  has  been  going  on  now  for  seven  t.r 
eight  years. 

10.901.  {Chairman.)  Do  }-,ni  think  tliat  if  the  sys- 
tem were  extended  lo  a  curisiderablo  degree,  a  great 
deal  of  good  might  be  done  ? — Yes,  1  think  so. 

10.902.  .Simply  by  an  cjjlargement  of  the  present 
system? — Yes,  I  should  strongly  advocate  that  the 
present  system  should  lie  enlarged,  so  that  the  investi- 
gators should  not  mei'cly  bo  reimbursed  for  all  that 
they  have  expended,  but  also  paid  in  some  measure 
for  their  time  and  labour,  because  each  investigator 
has  to  give  up  a  profitable  employment  in  order  to 
find  the  time.  I  refuse  a  great  many  engagements 
in  analyses  and  other  scientific  matters  for  the  manu- 
facturers who  come  to  me,  and  pupils  and  classes  that 
I  have  given  \\\>  on  many  occasions.  I  gave  up  some 
pupils  a  short  time  ago  to  enable  me  to  have  more 
time  for  original  investigation. 

10.903.  {Dr.  Sha.rpet/.)  Have  you  commonly  ILnuid 
that  yon  received  a  smaller  grant  ihati  that  which 
you  a])plied  for  ? — Never. 

10.904.  Have  you  always  got  what  you  asked  iui'  ? 

V  4 
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Exc<'pt  ill  one   iiisf.anee  1  obtained  what  I  iisked 

fur,  am!  I  iievi.'f  received  loss  than  what  I  asl'Ccd  lor. 
If  r  hail  api'lii-'d  iur  a  hu-ger  grant,  or  asked  ibr  nKjrc. 
i.'ut  jrraiitsj   [  Jo  not   know  wlicthor  i  ^lionld  or 


li'. 


slionid  not  liavc  I'ccoivrd  tlieiit. 

10,90o.  Do  you  think  i.hat  the  f^uni  ol'  1,000/.  is 
roaliy  sutficiont  to  su]>|ily  flie  aid  required  by  s<^'ientiiic 
men? — Nor,  If  it  were  aiiplicd  in  the  \vay  (liai  1 
proposed. 

]0,iK*u.  I  nic:in  for  tlie  maintenance  of  th(Mnvi>sf.i- 
gator  as  well  as  paving  llie  ex])enKes  actually  iricnrred 
for  Ihe  object?— i'thiiik  Mint  it  ought  to  lie  extended 
su  tar  as  til  iiiclndo  jiayment  for  1  he  time  and  labour 


of 


■sii; 


Llor. 


I().«H)7.   Do  yon 
administer  it  for  lli 

l^'iaineil  nf  the  b'<,y.- 

able  1<>  answrr  \\v.\\ 

10,908.     {('Iiairn 

amongst  the  more  ^■^ 


hink  it  would  be  equally  easy  to 
at  i)nr]iose? — I  have  had  no  ex- 
inisiration.  The  inembcrs  of  the 
I  SM.>i,.|y  would,  1  Ihink,  be  better 
Hi(-(iun"lli;iTi  niyseir. 
'■/;/.)  Is  thcrt^  any  disjjosltion 
ralthy  inannfactnrer.s  of  Birming- 
ham to  do  anytlnng  towards  the  eueoiirageinent  of 
original  research  ?^A  short  time  ago  I  had  it  in  con- 
tem]ilati(in  lo  get  a  fund  raised  in  ]-!irniinghani  for  the 
purposes  of  original  research,  and  1  made  impiiries  of 
a  number  of  leading  gentlemen  there,  such  as  Messrs. 
t'hancp,  ilr.  .losiah  jMason,  who  is  a  very  wealthy 
man,  and  others,  and  there  ajipeared  to  ):>o  a  great 
willingiies,-.  to  give  mon<'v,  aud  aid  in  any  way  that 
tliry  c'uld  towards  the  raising  of  such  a  fund  ;  aud  I 
have  thought  over  the  matter  more  fully  since,  and  I 
have  come  to  the  conclusion  that  as  the  whole  benefit 
of  sueh  labour,  though  it  might  be  paid  for  by  money 
raided  incally,  would  he  for  the  benelit  of  thf  countiy, 
tlieii/fore  there  was  no  duty  on  the  locality  to  rai^e 
iniHicy  ior  labour  of  wliich  the  benelit  would  entirely 
gu  tu  rho  nation.  I  should  havesuce<.'edcd,  I  have  very 
bull'  d(.iabt,  in  raising  a  i'lind  ol  a  moderale  amount 
ill  Birmingham  and  tlu'  locality  for  sueh  a  purpose 
had  1  continued  the  movmirnt. 

10,909.  {]*r'>fcssor  Ih'.vlv;/.)  Would  tho  benefit  of 
till'  fend  entii'ely  go  to  the  nation;  do  you  mean  to 
say  lhat  Uirmingham  would  be  excluded  from  this 
briiciil? — Birmingham  is  a  part  of  the  nation,  and 
only  as  such  coidil  IJIj'nilngham  drii\'e  beuelit  from 
ill.-  ic-nlts  of  nrl-inal  rrs<-;irch. 

j(),910.  Ibit  iiii;jht  not  Jbnnlnghatn  c.mtrlbtite  its 
qiHiIa  as  a  jiarl.  of  the  nation  ?- — llii  niingham  already 
eoiili-Ibuli--;  lo  ihr  n;i.llniial  excln'cpirr,  and  any  fund 
coming  ou(  of  llie  niilional  cxrhcipiiT  (br  original 
Iiive<lig;ilioii  oiiglit  piiilly  to  go  Id  Blrininghain  as 
wrij  as  tho  ollici'  p;u'ls  of  Uio  cuiudry. 

10,911.  That  1  quilc  understand,  but  T  do  not  see 
cxa<:tly  wdiy  it  is  an  argument  fur  the   liirmlngham 

The  witne 


people  not  doing  anything  whatever  in  the  direction 
of  promoting  science  ? — The  argument  would  simply 
bi'  tliat  though  the  locality  had  raised  the  sum  of  money 
the  beuclits  derived  from  the  use  of  that  money  would 
not  be  Ihnitt^d  to  that  locality,  but  would  go  to  the 
whole  nation. 

10,912.  Are  you  of  opinion  that  as  a  general  prin- 
ciple the  locality  should  do  nothing  except  towards 
benefits  which  are  confined  to  itself? — It  strikes  me 
that  tliat  is  a  principle  of  justice,  and  that  if  they 
raise  the  fiuid  they  are  entitkid  to  the  benefit  of  it. 

10,91-'5.  lint  the  locality  makes  its  own  roads,  does 
it  not  ? — 1  beiievt^  it  does. 

10.914.  But  the  benelit  of  those  roads  is  not  con- 
fined to  the  locality  ;  if  [  ti'avel  in  the  neighbour- 
hood oi'  Birmingham  I  have  the  benefit  of  the  roads? 
— It  is  very  true,  but  the  great  benefit  of  the  roads  ia 
to  the  locality,  1  a[)prehend. 

10.91 5.  Would  it  be  a  reason  for  the  locality  making 
no  roads  because  they  might  be  beneficial  to  somebody 
else  ? — Perhaps  not. 

10.916.  Do  not  you  thluk  that  the  same  thing  ap- 
plies to  the  case  in  point  ? — I  think  not,  because  the 
benefit  goes  to  the  whole  nation,  whereas  in  the  case 
of  the  roads  the  benefit  is  mainly  restricted  to  the 
locality. 

10.917.  But  in  the  case  of  scientific  investigation 
being  pursued  in  Birmingham,  which  is  a  large  manu- 
facturing centre,  tlie  benefit  of  the  application  of 
science  to  manufactures  is  so  great,  and  so  obvious, 
that  Birmingham  would  surely  be  vastly  more  benefited 
by  seientilic  iirvest.Igation  carried  out,  and  teaching 
given  there,  than  Buckinghamshire  would,  so  that  the 
benefit  would  not  bo  to  the  whole  nation  ? — That 
would  depend  entirely  upon  the  inventions  which  would 
ultimately  be  developed  from  the  discoveries  mju.le  by 
means  of  that  local  fund;  they  might  be  of  a  character 
from  which  Birmingham  would  not  derive  any  special 
benefit,  and  very  likely  would  not. 

10.918.  Would  you  really  limit  the  help  given  by 
the  locality  to  scientific  pursuits  to  those  which  you 
thiuk  can  be  shown  to  be  directly  beneficial  to  the 
particular  localities  r— I  think  that  that  ought  to  be  a 
prime  idea  in  the  case.  If  the  in\estigations  made 
with  th(^  money  contributed  by  a  locality  were  directed 
s[)ecially  b)  the  metals  or  substances  used  in  the  works 
in  that  locality,  the  case  would  be  very  difierent. 

10.919.  (  Chati-juan. )  It  might  naturally  be  expected 
that  any  researches  the  Birmingham  manufaeturers 
themselves  directly  engaged  in  would  be  primarily 
with  a  vi(^w  to  their  own  branches  of  manufacture  ? — 
'J'liat,  1  think,  must  i)artake  more  of  the  nature  of  an 
jnvoutioii  whieb  is  quite  lbn.ngu  (o  the  subjrcl,  and 
whh'h  ought  to  be  kept  quite  dislincl  liom  the  subject 
of  abslra<-t  iuvcstigatiun.      [6'a'  An-KNiax  X.] 

iS  withdrew. 


11'.  /,'. 
A'.-v,  '/  /'■ 

J'. U.S. 


Wtr.LLui  B.  CArj-i--.NTF,K,  Ksq.,  M.D.,F.B,S.,  further  examined. 

10,920.   i<'ha;r>u.n>.)   An-youot  npinioi,  that  il    is  than    any  other  department    of  selence?— It    is  much 

onporlaiil     \u     provhio     gn.itcr     r iiroiii'iigrmmls     tor  worso  ilimi  C^lirmi-^Iry,  lori'xamplc;    because    In  che- 

^"idy  of     laolngie.l    .-i-imr.    lli:i„     lluav    are     at  mislrylbrre    is  encouragement    by  the  very  extensive 
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in  it,  need  wait  long  for  the  means  of  obtaining  a,  live- 
liliood.  I  have  seen  -within  my  own  observation  a 
number  of  cases  in  which  men  who  had  begun  as 
Privat'docents,  have,  in  the  course  of  a  few  years,  been 
advanced  to  valuable  professorships.  The  large  number 
of  such  professorships  that  there  is  in  Germany,  of 
course,  affords  a  greater  opportunity  for  the  pro- 
motion of  men  who  have  really  shown  adec^uate 
ability. 

10.923.  Are  there  any  other  openings  on  the 
continent  besides  professorships  for  persons  of 
eminence  for  their  biological  knowledge  ? — I  am 
not  aware  of  any.  In  Geneva  it  is  rather  the 
habit,  as  it  is  to  a  considerable  extent  amongst  us 
in  England,  for  men  of  iudcpcndent  fortune,  having 
a  scientific  taste,  to  devote  themselves  to  the  prose- 
cution of  scientific  inquiry.  But  as  far  as  my  know- 
ledge extends,  there  are  comparatively  few  cases  of 
that  kind  in  Germany  or  France,  It  is  more  in  both 
these  countries  a  profession. 

10.924.  Are  all  the  professors  in  the  Universities 
expected  to  teach  as  well  as  to  engage  in  original 
research  ? — As  far  as  I  am  aware  they  are. 

10.925.  In  what  way  would  you  consider  that 
the  State  might  provide  assistance  or  encourage- 
ment ? —  I  think  it  very  important  that  the  State 
should  provide  the  means  of  carrying  on  those  higher 
researches,  and  that  higher  teaching,  which  are  not 
provided  for  in  any  shape  at  pi'esent.  In  our  medical 
schools,  for  example,  in  London,  there  is  a  certain 
order  of  teaching  which  is  based  upon  the  require- 
ments of  the  candidates  for  medical  degrees  ;  but 
there  is  no  provision  whatever  for  teaching  of  any 
higher  or  more  special  kind.  Such  teaching  will 
never  pay  ;  tliere  "would  never  be  a  class  of  persons, 
at  least  as  far  as  we  can  see  at  present,  who  would 
make  it  worth  while  for  any  Professor  to  devote 
himself  to  the  exposition  of  the  higher  departments 
of  biological  inquiry.  The  whole  oral  teaching  of 
Chemistry,  for  example,  is  at  present  based  on  the 
requirements  of  medical  students ;  and  any  man 
who  wishes  to  obtain  higher  teaching  is  obliged  to 
go  abroa<l  for  the  purpose  of  obtaining  it.  The  only 
institution  at  which  any  higher  teaching  is  given  is 
the  School  of  Mines ;  and  even  there  the  course  of 
lectures,  as  far  as  I  am  aware,  must  be  considered 
an  almost  elementary  one.  I  think,  therefore, 
that  the  State  should,  either  through  the  existing 
machinery,  or  by  the  institution  of  some  new  ma- 
chinery, concern  itself  with  the  teaching  of  tliat 
liighcr  and  more  special  kind  which  no  existing  in- 
stitution gives,  and  which  no  existing  institution  can 
be  expected  to  give,  because  there  is  no  pecuniary 
inducement  to  any  one  to  devote  himself  to  it. 

10.926.  Do  you  think  that  the  existiug  machinery, 
with  Government  assistance,  might  be  made  to  answer 
the  purpose  which  you  have  in  view? — I  think,  for 
instance,  that  a  body  like  the  University  of  LonJon 
might  very  advantageously  be  empowered  to  take  up 
such  higher  and  more  special  teaching.  At  present 
the  University  of  London  has  nothing  to  do  with 
teaching.  The  principle  of  the  University  is  to 
I'ccognize  existing  institutions  ;  and  although  as  re- 
gards arts  and  science  we  do  not  now  require  attend- 
ance on  any  institution,  wc  do  still  require  attendance 
on  lectures  for  medical  tlegrees.  And  I  do  not  think 
that  it  would  be  at  all  the  function  of  the  University 
to  interfere  or  compete  in  any  way  with  the  institu- 
tions which  it  recognizes.  But  I  should  myself  1)e 
very  glad  to  see  the  University  empowered  to  carry  out 
courses  of  instruction  of  a  higher  and  more  special 
kind  than  arc  given  in  any  of  the  institutions  affiliated 
to  it. 

10.927.  And  uot  solely  in  biology,  but  in  other 
departments  of  knowledge  ? — Yes  ;  in  other  depart- 
ments also.  I  confine  myself  to  biology  because  that 
is  my  OAvn  special  suhjeet. 

10.928.  That  would  be  a  great  departure,  would  it 
not,  from  the  present  constitution  of  the  University 
und  from  its  original  intention  ? — Yes.  I  merely 
speak  of  that  as  presenting  an  existing  machinei-y. 
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There  ie  a  body  of  men  of  very  high  culture  meeting 
frequently  for  the  purposes  of  promoting  academical 
education,  the  Senate  of  the  University  ;  and  it  seems 
tome  that  it  would  be  a  pity  not  to  utilize  such  a 
power  as  that,  in  a  body  already  having  a  high  con- 
sideration in  the  country,  for  the  sake  of  promoting 
this  higher  object. 

10.929.  Would  you  contemplate  the  establishment 
of  departments  for  the  higher  teaching  in  existing 
institutions,  or  the  establishment  of  new  institutions 
altogether  ?  —  I  should  myself  look  to  the  develop- 
ment of  the  School  of  Mines  .for  example,  in  the 
direction  I  have  spoken  of,  as  one  most  important 
means,  perhaps  the  most  im])ortant  in  London,  of  pro- 
moting such  an  object.  But  I  think  that  the  Univer- 
sities of  Oxford  and  Cambridge,  with  their  large 
funds,  might  also  do  a  great  deal  more ;  the  principal 
point  there  being  the  encouragement  given  to  men 
who  might  show  a  high  proficiency  in  their  academical 
course,  and  subsequent  encouragement  given  to  them 
to  continue  to  prosecute  research,  by  the  appropriation 
of  fellowships,  or  something  equivalent,  to  those  who 
had  obtained  such  distinction,  That  is,  as  the  Com- 
mission no  doubt  are  aware,  already  done  to  a  certain 
extent;  but  to  an  extremely  limited  extent,  and  I  may 
give  an  instsince  of  the  way  in  which  that  limitation 
works,  which  came  to  my  knowledge  only  a  few  days 
ago.  A  Science  scholarship  was  open  at  Christ's 
College,  Cambridge;  aud  one  of  the  fellows  of  Christ's 
College  expressed  great  regret  to  me  that  they  had 
only  one  candidate  for  it,  although  the  scholarship  was 
a  good  one.  It  happened  that  the  candidate  was  a  very 
competent  one,  and  obtained  the  scholarship;  but  it 
was  to  be  regretted  that  there  was  no  competition.  I 
asked  him  what  prospective  advantage  would  be  given  ; 
whether  they  were  prepared  to  offer  a  fellowship  to  a 
science  candidate  who  distinguished  himself  in  his  aca- 
demical course ;  and  he  said  that  they  had  not  resolved 
upon  that  yet.  Then  I  said,  "  I  do  not  think  you  can 
"  expect  to  attract  good  science  candidates,  unless  you 
"  have  a  prospective  advantage,  in  the  form  of  a 
"  fellow.ship,  to  offer,  as  is  offered  at  Trinity 
"  College  for  example,  and  I  believe  at  St,  John's." 
He  quite  assented  to  that  view,  and  hoped  that 
Christ's  College  would  appropriate  a  fellowship  for 
the  encouragement  of  science.  That  is  one  of  the 
modes  in  which,  as  it  seems  to  me,  the  Colleges,  with- 
out any  departure  from  their  existing  constitution,  or 
rather  the  Universities  as  consisting  of  colleges,  may 
very  greatly  encourage  science  by  givmg  those  fellow- 
ships, not  as  rewards  for  the  mere  acquirement  of 
knowledge,  but  as  means  of  maintenance  to  those  who 
are  able,  competent,  and  willing  to  advance  science  by 
original  research. 

10.930.  Are  you  of  opinion  that  Government 
assistance  might  be  given  extensively  in  any  dii'cct 
form  to  individuals  for  the  prosecution  of  scientific 
inquiries  ? — That  is  a  point  upon  which  I  feel  voiy 
strongly,  from  the  experience  which  I  have  had  iu 
the  last  four  years  of  carrying  out  inquiries  by  the 
assistance  of  Government.  There  are  certain  large 
inquiries  for  which  no  limited  grants  can  possibly 
avail,  which  require  very  large  machinery  to  carry 
them  out  effectu.iUy,  and  a  large  staff  of  competent 
scientific  men.  The  inquiries  in  which  I  have  myself 
had  an  opportunity  of  laking  a  share,  have  been 
prosecuted  by  the  liberal  assistance  of  the  Govern- 
ment, as  regards  the  viaferieL  A  ship  has  been 
supplied,  and'  opportunity  has  been  given  to  scientific 
men,  to  carry  on  these  in(|uiries  into  the  condition 
of  the  deep  sea  for  a  limited  period  ;  no  remunera- 
tion has  been  given  to  the  scientific  men  coimerned, 
who  have  acted  merely  as  volunteers  ;  and  if  it  hatl 
not  been  that  I  held  an  appointment  wdiich  gave 
uie  a  certain  vacation  which  1  could  employ  in  those 
inquiries,  I  could  uot  myself  have  taken  part  in 
them  ;  I  could  not  have  given  up  any  avocation  to 
obtain  time  for  the  prosecution  of  them  ;  all  tliat  I 
have  done  has  been  done  strictly  in  a  slightly  prolonged 
vacation.  But  the  Government  has  acceded  to  an 
application  made  by  the  lioyal  Society  for  the  more 
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extended  prosecution  of  the  same  inquiries  with  a 
competent  staff  of  scientific  men  paid  out  of  the 
pubhc  purse ;  and  I  think  that  that  is  an  example 
which  is  deserving  of  consideration,  and  is  one  that 
might  be  brought  forward  as  a  typo  of  what  the 
CrOTcrnmcnt  may  be  expected  to  do.  I  know  that 
it  is  the  view  of  tlie  Chancellor  of  the  Exchequer, 
that  whaf  can  bt>  left  to  private  enterprise  iu  the 
prosecution  of  acientific  inquu'ics,  private  enterprise 
ought  to  do  ;  but  that  what  is  beyoud  the  moans  of 
private  enterprise,  and  only  a  Govcrnraent  can  do,  a 
Government  ought  (n  uudortake. 

10,9.31.  Do  you  tiiink  it  is  desirable  that  a  depart- 
ment of  the  Government  should  bo  constituted  whoso 
business  it  should  be  to  consider  applications  on  such 
Buhjects  ? — I  think  that  there  should  be  a  body  in  direct 
connexion  with  the  Cioverumeiit,  to  which  such  ap- 
plications should  be  reh-rred,  and  wiiich  should  he, 
considered  as  a  consultative  body.  l>nt  I  do  not  see 
that  any  other  body  of  that  kind  is  needed  than  the 
CoLincil  of  the  Royal  Society.  I  think  that  constituted 
as  liiat  Council  is,  it  contains  representative  men  of  all 
departments  of  science  who  arc  perfectly  qualified  to 
be  the  advisers  ;  and  1  think  Ihat  there  is  a  great  ad- 
vantage in  having  any  question  oi'  that  kind  discussed, 
not  merely  by  the  representatives  of  one  depart- 
ment of  science,  but  by  the  representatives  of  the 
scientific  body  generally, — the  corps  scicntifique  of 
the  nation.  Under  the  present  constitution  of  the 
Royal  Snciety,  the  Council  of  the  Royal  Society  may 
be  regarded  as  a  very  true  representative  of  the  scien- 
tific life,  so  to  speak,  of  the  nation.  It  would  doubt- 
less, if  it  saw  occasion,  seek  the  advice  (as  it  does  at 
present  in  the  administration  of  the  Government 
grant}  of  competent  men  outside  its  own  body. 

10.932.  In  the  instance  to  which  you  referred  jnst 
now,  did  the  Government  undertnke  to  make  those 
inquiries  on  the  recommendation  of  the  Council  of  the 
Royal  Society  ? — Yes. 

10.933.  In  that  instance  did  the  application  proceed 
originally  from  the  Royal  Society,  or  did  the  Govern- 
ment ask  their  opinion  ? — The  original  proposal  was 
made  by  myself  to  the  President  of  the  Royal  Society, 
the  origin  of  my  proposal  being  a  suggestion  made 
to  me  by  Dr.  Wyville  Thomson  that  we  might 
apply  to  the  Government  for  the  means  of  carrying 
on  researches  of  tliis  kind.  I  said,  "  I  think  that 
*'  the  application  will  be  best  made  through  tho 
"  Council  of  the  Royal  Society;  if  I  can  induce  the 
"  Council  to  take  up  the  subject,  I  think  it  is  much 
"  more  likely  that  the  Govtirnmcnt  will  attend  to 
"  a  rcf^ommendation  from  it,  than  it  would  lo  a  re- 
"  quest  from  you  and  myself  personally."  I  bmnght 
the  matter  Ijcfore  the  President  of  the  Royal  Society, 
and  he  placed  it  before  tho  Council.  The  Council 
agreed  to  the  appliciLtion  ;  the  application  was  nifido 
to  G<'\crnment,  and  was  at  once  assented  to.  That 
a|)]ilir;i|-ion  was  renewed  in  two  successive  years,  and 
on  e;tr)i  uccasion  was  assented  to  witbuitt  hesitalinn. 
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promotion  of  science,  that  assistance  will  be  forth- 
coming. 

10.934.  To  a  certain  extent,  at  least,  you  think 
that  the  present  state  of  things  is  not  unsatisfactory  ? 
— It  is  not  unsatisfactory  except  in  this,  that  there 
is  no  systematic  arrangement  for  the  promotion  of 
science. 

10.935.  But  it  is  rather  an  accident  what  they  take 
up  and  what  they  decline  to  take  up  ? — Yes  ;  nothing 
could  be  more  liberal  than  the  manner  in  which  this 
Ciieumnavigation  Expedition  is  being  provided  for.  If 
it  is  contrasted  with  what  the  American  Government,  for 
instance,  have  done,  I  am  quite  certain  that  our  own 
will  he  fouiul  to  have  very  great  superiority.  The 
American  Government  have  assigned  a  small  vessel,  of 
which  I  hear  from  good  authority  that  one  week's  work 
has  hml  to  be  followed  by  three  weeks  of  refitting. 
Our  own  experience,  with  the  vessels  hitherto  assigned 
to  lis,  has  been  entirely  satisfactory;  and  I  knowthat 
in  the  preparation  of  this  Expedition  nothing  will  be 
spared  either  in  the  size  and  equijjment  of  the  vcBsel 
in  the  selection  of  the  officers  and  men,  or  ic  the 
general  fitting  out,  to  make  it  thoroughly  worthy  of 
the  country. 

10.936.  Do  you  think  that  cases  would  be  of  fre- 
quent occurrence  in  which  it  would  be  important  that 
Government  aid  should  bo  afforded  for  cjirrying  on 
scientific  inquiries  connecteil  with  biological  science? 
— I  behcve  that  by  the  utilization  of  the  existing 
machinery,  a  very  great  deal  of  valuable  material  may 
be  collected.  If  it  is  really  understood  in  the  Na?y, 
that  encouragement  will  be  given  to  the  collection  of 
objects  of  scientific  interest,  and  (so  far  as  may  be)  to 
the  study  of  them,  I  feel  assured  that  very  great  ad- 
vantage would  result.  In  Bristol,  where  the  eai-lier 
partof  my  life  was  passed,  the  Curator  of  the  Museum 
was  accustomed  to  interest  the  merchant-captains  in 
the  collection  of  natural  ^history  objects ;  and  tlic 
Bristol  IMuseum  contains  a  large  amount  of  ex- 
tremely valuable  specimens,  obtained  simply  by  mer- 
chant-captains going  to  the  coast  of  Africa  especially, 
but  to  other  points  as  well.  I  mention  the  coast  of 
Afi-iea,  because  it  was  from  that  coast  that  some  of 
the  most  interesting  specimens  were  obtained ;  for 
instance,  the  first  specimens  of  the  Gorilla  that  were 
brought  to  this  country  were  obtained  through  a  mer- 
chant-captain trading  from  Bristol  to  the  Gaboon 
river  ;  and  several  very  valuable  specimens  from  other 
points  on  the  coast  of  Africa  were  obtained  through 
that  niacbincry.  I  learned  a  vear  or  two  ago  in 
Li\ri'pool,  that  the  ^Inseum  in  Liverpool,  which  is 
growing  u])  extremely  fast  and  coming  to  be  a  Dicst 
inipnrtnnt  and  interesting  institution,  is  very  largely 
incivnseilby  the  same  means  ;  its  Curator  endeavourinji; 
to  interest  the  captains  oi'  the  various  ships  going  out 
from  Livcf]xiol  in  the  collection  of  natural  hiatoiy 
nlijeets.  1  may  mentliHi  a  trilling  instance,  but  oiio 
ol'  iireat  interest,  which  shows  how  the  mere  koepiu,? 
of  what  is  considered  refuse  may  sometinii^s  be  of 
great  value.  Dining  Ibe  Chinese  war,  our  espeili- 
liniiary  Wox-v  was  lying  in  the  Peiho.  and  one  of  tho 
ves-^els  lying  tbeic  bad  a  very  foul  bottom,  which  was 
serapcd.  and  one  of  Ibe  sernpings  was  brought  to  mc 
I(  was  a  mass  of  Pidyzoa.  wliieh  is  commonly  callet 
cor;d  ;  ^v  mass  whieli  I  \vas  assured  had  grown  to 
the  size  <if  my  two  1isls  in  the  eonr^e  oi"  six  mouthii- 
Now  that  alone  was  interesiing  as  an  instance  of  very 
rii|Hd  growlli.  But  when  1  showed  it  to  Mr.  Buslc, 
oin'  biM|i,>s(  aulhority  on  Pnly/.oa,  he  at  once  said, 
"  This  is  a  most  remarkable  specimen;  for  it  is  8 
•■■■  genus  whirli  wasludieved  to  be  extinct,  belongingto 
"  the  Snlli.lk  Crag.  T.>  iind  this  now  hviug  on  the 
"  other  side  of  the  world    is  an  extremely  interesting 

nen-ui."  I  believo  that  the  more  keeping  of 
in^s  of  ships  thai  have  been  on  foi'cigu service, 
li'om  the  bottoms  in  our  own  dockyftrfs 
or  Ibivign  dockyards,  or  our  colonial  dockyards,  would 
be  of  very  important  service  to  zoologicid  research, 
if  only  thoHi^  collections  wei'e  properly  attended  to 
when  brought  home;  but  at  present  there  is  '^^ 
adeiinate  machinery  IVt  utilizing  such  collections. 


ph. 
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10.937.  Would  they  naturally  go  to  the  British 
Museum  at  present? — Some  of  them  go  to  the  British 
Museum,  and  some  are  kept  by  the  persons  who  bring 
them  home.  For  example,  in  the  Antarctic  Voyage  of 
Sir  James  Ross,  the  description  of  the  animals  that 
■were  obtained  by  what  was  then  the  deepest  dredging 
ever  made,  was  never  published.  Dr.  Hooker  made 
drawings,  and  the  animals  were  preserved.  Sir  James 
Ross  always  expressed  his  intention  of  pnhlishiug 
them  himself,  and  he  took  them  into  his  own  keeping, 
but  no  one  has  ever  heard  anything  of  them  since. 

10.938.  Do  you  think  that  a  good  deal  might  be  done 
by  the  officers  of  the  Royal  Navy  generally,  without 
interfering  with  their  more  immediate  professional 
duties  ? — I  have  no  doubt  of  it,  because  when  shijis  are 
abroad  on  foreign  stations  there  is  a  very  large  amount 
of  time  during  which  they  are  literally  doing  nothing. 
I  have  seen  that  myself  at  Gibraltar  and  at  Malta; 
and  I  know  it  is  the  case  on  the  China  station  and  on 
the  North  American  station,  that  officers  woulil  be 
really  glad  if  they  liad  some  occupation  given  to  them. 
But  if  they  had  not  been  led  to  feel  an  interest  in 
Natural  History,  of  course  such  occupfition  would  not 
be  congenial  to  them.  What  I  am  extremely  desirous 
of  seeing  is,  that  in  the  improved  education  of  our 
naval  officers,  which  1  understand  to  be  contemplated 
by  the  Government  by  the  institution  of  a  Naval 
College,  there  should  be  opportunities  given  for  the 
acquirement  of  Natural  History  knowledge,  at  any  rate 
for  those  who  might  choose  to  avail  themselves  of  it. 
I  do  not  know  that  it  would  be  ndvantageous  to  make 
it  compulsory  ;  but  there  shoula  be  opportunity  given 
to  naval  officers  to  obtain  the  kind  of  practical  know- 
ledge which  would  enable  them  to  employ  themselves 
advantageously  in  natural  history  inquiry  on  foreign 
stations,  when  they  can  do  so  without  intei'lering  with 
their  ordinary  duties. 

10.939.  Do  you  think  it  desirabic  that  any  syste- 
matic measures  should  be  taken  for  publishing  the 
results  of  such  inquiries  in  cases  where  they  were 
valuable  ? — Yes ;  I  think  that  that  is  a  very  important 
part  of  the  plan  which  I  would  suggest,  that  any  col- 
lections thus  made  should  be  turned  to  account  for  the 
public  service  by  the  systematic  study  of  them  by 
competent  persons  at  home.  I  think,  for  example, 
that  the  Professor  (supposing  a  professor  of  maiine 
natural  history  to  be  appointed  to  this  naval  college) 
would  make  himself  acquainted  with  the  capacities  of 
the  various  students  who  passed  under  his  observation  ; 
he  would  know  what  their  ability  and  what  their 
special  tastes  might  be  ;  he  would  know  on  what  ser- 
vice they  were  likely  to  go,  and  he  would  have  the 
means,  thex"efore,  of  especially  interesting  every  one  in 
the  subjects  that  he  was  best  fitted  to  study.  One,  for 
example,  would  take  very  small  microscopic  animals 
on  the  surface,  another  might  care  more  for  collecting 
shells  or  corals,  or  plants ;  in  that  way  he  would 
be  able  to  put  in  train  a  large  amount  of  scientific 
inquiry;  and  the  results  being  brought  to  him  in  the 
regular  course  of  professional  service,  he  would  be 
able  to  turn  those  results  to  good  account.  The  pub- 
lication of  them  by  his  aid  to  them,  or  by  his  taking 
them  into  his  own  hands,  as  might  be  found  most 
advantageous, — as  the  collections  matle  by  such  andsuch 
an  Officer, — would  make  it  felt  that  such  research,  being 
prosecuted  under  Government  sanction,  was  an  oliject 
to  which  an  officer  might  rightly  and  properly  devote 
himself,  of  course  always  consistently  with  his  profes- 
sional duty.  And  such  encouragement  would  give  him 
an  interest  in  the  work,  instead,  as  at  the  present  time,  of 
its  being  considered  rather  an  interference  with  his  ordi- 
nary duty.  I  do  not  think  that  a  good  Captain,  a  captain 
who  hatl  himself  an  interest  in  those  studies,  would  so 
consider  it ;  but  unless  a  captain  has  a  personal  interest 
and  desire  to  promote  it  amongst  his  subordinates,  of 
course  no  encouragement  would  be  given,  and  obstacles 
would  be  thrown  in  the  way.  But  when  we  have  men 
in  the  position  of  commanders,  who  have  themselves  a 
strong  interest  in  the  prosecution  of  scientific  inquiry 
as  one  of  the  duties  of  the  Navy,  I  cannot  but  believe 
that  a  very  large  amount  of  valuable  material  would 


thus  be  brought  together.     I  may  mention  that  the           W.  B. 
officer  whom  I  understand  to  be  already  selected  for       Carpenter, 
the  superintendence  of  the  proposed    naval  college,      ^^'t'£^„^'' 
Admiral  Cooper  Key,  is  one  who  has  a  very  strong                '  ' 
desire  to  turn  the  Navy  to  account  in  the  manner  which      3  j^^„  jg^o. 
I  have  indicated.  , 

10.940.  With  regard  to  Government  assistance  for 
the  prosecution  of  scientific  inquiries,  I  understood 
you  to  say  that  you  were  of  opinion  that  the  Goveru- 
ment  could  not  take  advice  from  any  better  quarter 
than  the  Royal  Society,  but  that  you  thought  it  should 
be  done  systematically;  would  you  wish  to  have  somo 
systematic  and  permanent  connexion  established 
between  the  Royal  Society  and  the  Government,  and 
that  it  should  be  the  duty  of  the  society  to  call  the 
attention  of  the  Government  to  any  subjects  upon 
which  they  thought  that  assistance  was  of  great 
importance  ? — I  think  it  should  be  so  considered.  At 
present  I  believe  there  is  quite  a  disposition  on  the 
part  of  the  Government  to  give  a  favourable  considera- 
tion to  the  recommendations  of  the  Royal  Society ; 
but  I  apprehend  that  the  Council  of  the  Royal  Society 
would  not  feel  themselves  justified  in  moving  the 
Government  excepting  for  some  very  special  object. 

10.941.  Would  you  like,  for  instance,  that  the  Royal 
Society  should  be  invited  to  make  an  annual  report  to 
the  G<)vernment  as  to  matters  which  they  thought 
especially  deserving  of  Government  help  ? — I  think 
that  it  would  be  an  useful  thing  to  have  a  periodical 
report,  because  it  would  maintain  the  connexion.  At 
present  it  is,  so  to  speak,  simply  an  occasional  re- 
presentation ;  but  if  there  were  scientific  laboratories, 
for  example,  placed  under  the  dir-ection  of  the  Council 
of  the  Royal  Society,  it  would  be  quite  right  that 
there  should  be  periodical  reports  of  the  work  done  in 
those  laboratories. 

10.942.  One  of  tlic  witnesses  who  has  been  before 
us  strongly  urged  the  importance  of  establishing  a 
physiological  laboratory  by  the  Government.  Do  you 
agree  in  this  recommendation  ? — Yes,  very  sti-ongly ; 
because  that  is  an  object  which  no  existing  body 
in  this  country  can  take  up,  excepting  the  Uni- 
versities, or  it  might  be  possibly  the  College  of 
Surgeons.  There  is  no  body  that  has  funds  at  its 
disposal  for  maintaining  such  a  laboratory.  We  have 
in  a  small  way,  under  the  University  of  London,  a 
pathological  laboratory,  for  which  means  have  been 
found  under  the  will  of  the  late  Mr.  Brown ;  but  that 
is  the  only  physiological  laboratory  in  London  that  I 
am  acquainted  with,  that  can  be  considered  a  laboratory 
for  research. 

10,913.  Would  the  establishment  of  such  a  physio- 
logical laljoratory  be  a  costly  undertaking  ? — I  think 
not,as  regards  the  establishment  of  the  laboratory  itself. 
Some  particular  investigations  might  be  attended  with 
cost,  but  I  have  not  given  any  attention  to  the  details, 
because  those  will  be  better  dealt  with  by  others  who 
are  more  competent  to  speak  on  that  subject. 

10.944.  (Sir  J.  P.  Kaif-Shuttleiooi-th.)  You  would 
probably  connect  it  with  some  considerable  museum 
already  existing  ? — The  only  institutions  that  I  can 
think  of  with  which  it  could  be  advantageously  con- 
nected, would  be  such  an  institution  as  the  College  of 
Surgeons  or  the  Zoological  Society  ;  whether  tliero  are 
at  present  adequate  facilities  for  carrying  on  research 
in  those  institutions,  I  do  not  know.  • 

10.945.  If  the  Natural  History  Collection  of  the 
British  Museum  were  removed  from  its  present  posi- 
tion, might  not  a  biological  laboratory  be  connected 
with  it?— Yes,  if  its  stall'  were  expanded  to  take  in 
research  of  that  kind.  But  at  present,  I  believe, 
there  is  no  idea  of  making  it  either  an  institution  for 
teaching  or  an  institution  for  research,  but  simply  a 
collection. 

10.946.  (J)r.  Sharpeij.)  What  do  you  consider  to 
be  the  work  of  a  biological  laboratory  such  as  you 
contemplate  ;  would  it  be  chiefly  comparative  anatomy 
and  zoology,  or  would  it  be  the  physics  and  chemistry 
of  physiology  ;  because  the  College  of  Surgeons  is 
in  no  way  particularly  connected  with  the  modern 
pursuit  of  physiology   as   distinguished   from   com- 

Q2 


124         KOVAL  COMMISSION    ON   SCIENTIFIC    INSTRUCTION,  ETC.  :— MINUTES   OF  EVIDENCE. 


W.B. 

Carpcnlar, 
Esq.,  M.O., 


parative  auiitomy,  nor  is  the  British  Museum  ?-~Thc 
whole  science  of  biology  divides  itself  into  so  many 
diiFerent  departmenta,  that  one  mip;ht  be  prosecuted  in 
one  institution  and  another  in  another.     For  instance, 

(]i^t.   drpartnient    in   which    1   have  myself  a  special 

3MaylS72.  interest,  Marine  "NaMir;d  History,  wonhl  have  to  be 
prosecuted  in  a  laboratory  n|)on  the  coast,  to  bo 
effectually  studied.  An  observing  station  on  some 
advantageous  point  of  coast  would  be  necessary, 
where  tlie  muteriid  would  constantly  be  at  hand,  and 
where  observations  on  development  might  be  carried 
un.  I'.nt  on  the  olhci-  band,  a  pliysioh>gieal  laboratory 
ihrnisbed  with  the  means  of  carrying  on  observations 
in  physics  and  chemistry  connected  with  ])bysiology 
miglit  be  attached,  for  cxamiile,  to  the  School  of 
.S'cicncc,  pupposiiiii  it  to  Ije  jilnccdon  an  enlarged  basis. 
10.947.  {Chairman.)  More  than  one  Jaboratory 
would  be  required,  would  there  not  ? — Yes  ;  tlieni 
should  be  laboratories  for  dlirerent  divisions  oftlie 
subject.  Comparative  anatomy,  I'or  instance,  might 
be  prosecuted  very  advantagemisly  in  connexion  witli 
the  British  Museum,  or  the  College  of  Surgeons. 

10,94y.  Wouhl  you  propose  to  place  Government 
officials  in  those  laboratories  to  work  in  them,  or 
would  you  throw  them  open  to  other  persons  engaged 
in  original  research  ? — I  think  that  there  should  be  a 
permanent  Head  of  each  such  laboratory  ;  but  if  the 
laboratory  Avere  estabhshed  and  placed  under  the 
general  direction  of  a  competent  superintendent,  there 
ought,  I  think,  if  the  laboratory  is  supported  by  public 
money,  to  be  opportunities  of  research  given  to  any 
one  who  has  given  evidence  of  his  power  to  carry  on 
such  research.  That  is  what  we  do  in  the  Brown 
Pathological  Laboratory.  There  are  at  the  present 
time  pupils  working  there,  who  are  admitted  as  having 
given  evidence  of  their  capacity  to  carry  on  work 
efficiently. 

10.949.  {Dr.  Sharpcij.)  Tliufc  is  to  say,  in  actual 
research  ? — Yes,  in  actual  research. 

10.950.  f  Chairman.')  How  long  has  the  Brown  In- 
stitution been  at  work  ? — Since  the  beginning  of  the 
year  only.  It  was  specially  provided  by  the  testator's 
will  that  the  institution  should  be  for  the  study,  and 
as  fiir  as  may  be,  for  the  cure  of  the  diseases  of  animals. 
Therefore  the  Senate  of  the  University  of  London 
has  considered  that  the  scientilic  study  of  the  diseases 
of  animals  should  really  be  a  prominent  object  of  the 
instil  iition. 

10,9ol.  {Professor  Siiuth.)  It  is  a]i  inslilutioii,  is  it 
not,  which  is  at  present  distinctly  made  use  of  for  the 
purposes  of  research  ? — Yes. 

10,9.j2.  Referring  to  a  liu'mrr  part  of  your  evidencr, 
has  the  proposal  whicli  ynn  nii-nlioncd,  tluit  the  Uni- 
versity of  London  ?;li(>uld  inidri'takc  the  duties  uf 
higlx'r  teaching  in  ccrtuiu  diiX'c.Llons,  liecn  eiitci-tained 
at  all,  or  has  it  only  been  si!ggeste<l  ? — it  ha«  never 
been  formally  t.nti;rtai]ied  by  (lie  Senate.  I  have  hciird 
the  idi-'ahiig;;i'^U:d  fr<^)m  timi.'  In  time;  Jind  a  few  years 
ago  a  snTU  of  ULOiicy  wasollercd  tn  ihe  Senalc  [(ii_>nilu\v  a 
clialr  Ibi'  t^p(jcial  tcacliing  ;  and  that  gave  vise  to  a.  <-on- 
v  rsatioi),  \U-  rc:snll,  of  wliii'h  was  liial,  inidcr  our  prr- 
sciit  chiirtrr  llii-  S"ii;itc  li;:-  no  puwia  lo  nndrrtake 
tc^H'iiin-  of  :iiiy  kind.  I  tliiiik  I  nv.xy  say  lli:i(  it 
woiiM  lie  ..■<,nsldi;n^d  qtiiti^  inconsistent  with  llic  foiisli- 
tiilioii  <,f  Ihc.  University,  that  iL  should  nndrrlakr 
teurliin'g  wliir.li  would  in  any  way  briii;;-  it  into  coiii- 
pclilioo  as  a  tciicldng  bo'ly,  with  i;xisling  InsI  itiilinns. 
But  J  Imard  niiniv  m.ndKTS  ..I'  lln;  Sciialc  at  lliiil  liinr 
express  a  lio|ic  (IkiI  tlir  lime  rni;j!il,  .■oiiio  wlii'n  flic 
University  itLi;,dit  Kc  riii|i(,\v(rcd  lo  iiiidcrlake  U^iteiiing 
of  H  liiglicr  and  nioic  ^\^vv\■^\  kind. 

10,95:i.  The,  Sciiatt!  migid,  id,  souie,  rid.inv  liiiio 
cmleavonr,  might  (licy  not,  to  jiavo  siudi  h'rliurs  gl\('n 
in  cunnexi<.ii  wUh  tlio  IJid  vi'i  ^ily  ot  Liindon,  n.-;  juc 
now  giver,  in  iho  Collrgo  dr,  h-ra.)ico?— Yrs,  iiioi.^  of 
that  ciianictcr. 

10,954.  You  spoke  also,  I  think,  ol'  iho  d.>sira,l)ility 
of  jM'llowships  in  (iie  ohlrr  nru v.;.  silirs  l.ring  Mwardod 
(,n  Ihc  ground  of  capjicily  Ibr  s<'i,.n(iju:  lesearrh ; 
tlicre  wonid  btr  a  ilillicnil.y,  wonhl  ihrio  not,  in  Ihw 
hodic9  as  they  e-Kiat,  in  the  collcgoa  theniaclvea  giving 


away  fellowships  on  that  ground  ;  I  do  not  mean  that 
they  would  have  any  unwillingness  to  do  it,  but  that 
the  colleges  in  our  existing  universities  would  feel  not 
very  competent  for  the  purpose? — They  would  become 
more  and  more  so  of  course,  in  proportion  to  the  larger 
infusion  of  the  scientific  element,  if  they  were  disposed 
to  take  advice  at  the  present  time, — as  one  college  that 
We  know  at  Cambridge  has  shown  itself  disposed  to 
do.  There  would  then  be  in  time  a  considerable 
leaven  of  scientific  men  in  the  collegiate  bodies. 

10.955.  Then  you  tlunk  that  the  proper  mode  of 
filling  u})  fidlowsliips  in  that  manner  would  be  for 
the  colleges  to  obtain  proper  advice  from  the  scien- 
tific world  outside  ?  —  Yes  ;  it  may  be  questioned 
whether  any  external  i)Ower,  beyond  that  of  public 
opinion,  needs  to  be  brought  to  bear  upon  them.  My 
own  impression  is  that  it  would  be  considered  an 
intcrferenco  wbicli  would  be  rather  prejudicial  to  har- 
monious working  ;  but  I  know  so  little  of  the  internal 
constitution  of  the  colleges,  that  I  would  rather  not 
express  an  opinion. 

10.956.  You  think  that  the  elections  might  be 
satisfactorily  conducted  by  the  existing  electing 
bodies,  they  being,  by  the  hypothesis,  supposed  to 
be  anxious  to  do  what  is  riglit,  by  their  taking 
simply  the  advice  of  external  bodies  ? — Supposing  a 
college  desirous  of  conferring  a  fellowship  upon  a 
scientific  man,  and  not  feeling  perhaps  that  in  their 
own  body  they  had  the  means  of  making  the  best 
choice,  1  should  expect  that  they  would  take  the 
advice  of  men  in  their  own  University,  or  outside 
the  University,  if  they  were  really  and  honestly  de- 
sirous of  securing  a  valuable  man.  But  upon  that 
point  I  can  really  only  speak  from  a  very  Hmited 
experience. 

10,957-  {Professor  Ilaxlef/.)  There  is  a  practical 
difficulty  wduch  occurs  with  respect  to  attaching  to 
the  Scientific  Department  of  the  Admiralty  an  officer 
whose  duty  should  be  so  comprehensive  as  that  in- 
cluded in  the  fifth  paragraph  of  your  precis  ;  do  you 
contemplate  that  the  person  who  has  to  perform  that 
duty  should  also  be  a  professor  at  the  Naval  College  ? 
— 1  do  imt  wish  to  propose  anything  too  extensive 
at  first  ;  I  should  thiidc  that  that  department  should 
grow,  and  that  it  might  come  in  time  to  be  much 
more  than  one  man  could  undertake,  if  it  were  really 
developed  in  tlie  mode  in  wdiich  I  should  hope.  I 
merely  mean  that  there  should  be  some  one  whose 
business  it  should  be  to  utilize  the  material  thus 
obtaintnl. 

10,958.  The  tear  \vhi(di  arose  in  my  mind  Tvas, 
that  if  the  person  to  whum  that  duty  was  confided 
were  a  professor  in  the  Kaval  College,  he  would  be 
really  muddle  to  do  the  amoimt  and  variety  of  work 
iuiUeated  in  your  scheme  ;  is  that  vour  impression? — 
1  do  not  tliink  that  the  course  of  instruction  ought  to 
bo  a  very  elaborate  one.  1  think  it  should  be  such 
an  one  as  to  try  to  give  an  intere.'t  in  the  general 
stuily,  and  not  to  go  into  niinuto  detail  ;  because  young 
mrn  who  are  engagotl  in  their  proi'essioutil  education 
us  naval  officers  have  very  litlle  lime  to  spare.  And 
supposing  them  to  In-  in  such  a  position,  I  should 
ondt'n\oin-  rather  to  (ind  out  what  each  man's  taste 
\\:i;-,  and  lo  rnroin-ago  him  to  culllvuU'  it  with  suffi- 
oii-iit  -rncral  knowledge-,  than  endeavour  to  force  upon 
i.'\ory  onr.  a  widt^  range  of  stuti^'. 

16.959.  Ibd.  tiu>  iiicro  business  of  receiving  and  dis- 
(liiuUiiig  spreimcus,  and  of  disposini;-  of  observations, 
would  lir  ;i.  \rry  large  thing  in  It^rli,  would  it  not  ?— 
It  wi.nld  ooine  lo  'he  so  ;  and  as  it  came  to  he,  there 
\vonld  hr  a.  requirement  for  a  larger  provision.  But 
my  anticipation  would  be,  that  if  once  the  advantngc 
itl' such  a  system  eamc  In  he  i>erceivcd  by  the  publi- 
cation of  ihe  results  olitained,  and  (bo  general  ap- 
proval of  scientilic  men  of  the  working  of  sucha 
scheme,  there  wouhl  l>o  no  diiliculty  in  extending  it. 
Taymcnt  by  results,  I  believe,  wonUt  be  a  considerable 
encouni^emenl. 

10,9(i0.  {Sir  J.  P.  K(n/-Slni!/lcworth.)  Are  you  of 
opinion  that  it  would  be  wise  to  depend  upon  the 
ordinary  resources  of  tUo  trade  coUoctors  now  exist* 


KOYAL   COMMISSION   ON   SCIENTIFIC    INSTRUCTION,  ETC.: — MINUTES    OF   EVIDENCE. 


125 


ing  in  natural  histoi-y  objects  for  tlie  supply  of  the 
Museums  of  the  country  ?  —  Certainly  not,  because 
the  trade  collectors  collect  simply  tliose  things  for 
■which  there  is  a  market. 

10,961.  You  would  rely  very  much  upon  the  better 
instruction  in  natural  history  of  the  officers  of  the 
Navy  as  being  a  means  of  collectiou  ? — Yes,  and  I 
may  give  the  following  as  an  illustration.  Every  Natu- 
ralist knows  that  specimens  of  recent  Crinoidea  arc 
very  rare  and  valuable.  We  found  in  one  of  our 
own  expeditions  a  considerable  number  of  such 
specimens  on  the  coast  of  Portugal,  which  were  of 
extremely  great  interest  in  many  points  of  view  : 
previously  to  that  they  had  been  obtained  by  ones  and 
twos  at  a  time  from  the  West  Indian  islands.  A  naval 
officer  assured  me  that  at  a  point  off  (I  think)  the 
north-eastern  coast  of  Australia,  not  far  from  New 
Guinea,  he  saw  in  going  in  a  boat  a  whole  forest  of 
those  Crinoids  suiliciently  near  the  surface  to  have 
easily  reached  them.  This  gentleman  was  struck  by 
a  specimen  which  I  was  exhibiting  at  a  soiree  of  the 
Linnjcan  Society  ;  and  lie  said  th.at  lie  was  perfectly 
certain  that  those  were  the  things  which  he  saw.  Of 
course,  that  is  the  statement  of  an  uniustructed  man, 
and  I  speak  of  it  quantum  valeat,  but  I  do  not 
think  it  is  at  all  uulikely.  Ho  said  they  were  stai-- 
fish  waving  on  stems,  and  he  could  distinctly  see  them 
waving  at  thi'ee  or  four  fathoms'  depth  under  water. 
A  collection  of  them  would  have  been  of  enormous 

The  witness 


value  to  the  naturalist. — I  may  mention  another  case 
which  shows  how  a  very  littlu  knowledge  would  have 
been  of  extreme  value.  I  have  sure  information  that 
some  years  ago,  after  a  hurricane  on  the  coast  of  Bar- 
badoes,  the  whole  coast  of  a  certain  part  of  the  island 
was  strewed  with  Crinoids,  broken  off  and  washed 
up  on  the  coast.  A  schoolmaster  in  the  neighbour- 
hood observed  them,  and  described  them  accurately 
afterwards,  but  was  not  sufficiently  alive  to  the  inte- 
rest of  preserving  them  to  keep  any,  though  the  account 
which  he  gave  of  them  was  such  as  left  no  doul)t 
(since  wo  know  that  they  do  inhabit  those  seas)  that 
those  were  the  dinoids  which  are  tlie  objects  oJ 
such  interest  to  the  natm'alist.— I  may  mention  as  an 
instance  of  what  has  been  done  by  an  Army  Surgeon, 
the  very  valuable  researches  made  at  Malta  by  Mr. 
Adams.  Being  stationed  in  that  garrison,  he  pro 
secuted  a  series  of  inquiries  into  the  geology  and 
paleontology  of  the  island,  which  proved  of  the 
greatest  interest.  He  prosecuted  them  in  his  leisure 
time  ;  and  I  am  quite  sure  that  a  Naval  Officer 
stationed  at  Malta  might  find  a  great  deal  to  occupy 
him  in  the  immediate  neighbourhood,  in  marine 
research.  It  would  be  a  peculiarly  good  centre  for  the 
study  of  the  Fishes  of  the  Mediterranean,  as  to  which 
there  is  much  yet  to  be  learned. 

10,962.  {Chairman.)  Are  there  any  further  points 
upon  which  you  would  like  to   make  an  addition  to 
your  evidence  ? — I  am  not  aware  of  any  at  prescu  t. 
withdrew. 


Adjourned  to  Wednesday  next  at  12  o'clock. 
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10,9fi3.  {Chairman.)  Are  there  any  points  upon 
which  you  woidd  wish  to  make  aitditions  to  the 
evidence  which  you  have  already  given  us  ? — I  would 
wish  to  make  an  addition  with  reference  to  the  sub- 
ject of  metallurgy.  Tlie  Commission  may  remember 
that  I  recommended  that  there  should  be  a  laboratory 
for  metallurgical  investigations.  I  think  that  recent 
examples  of  wants  such  as  these  may,  perhaps,  be  of 
more  weight  than  mere  general  opinions,  and  a  very 
recent  example  has  come  to  my  notice.  Since 
my  first  examination  before  this  Commi.sriion  there 
has  been  a  paper  read  before  the  Civil  Engineers'  Listi- 
tute  by  Mr.  Basliley  Britten,  the  title  of  which  is, 
"  On  the  construction  of  heavy  artillery  with  reference 
to  the  economy  of  the  mechanical  forces  engaged." 
That  paper  has  occupied  three  evenings,  the  first 
evening  on  which  it  was  read,  and  during  two  evenings 
it  has  undergone  discussion.  I  was  present  on  both 
of  those  latter  occasions  and  heard  the  discussion. 
There  was  a  paper  read  before  the  same  institution 
by  Mr.  James  Atkinson  Longridge,  "  On  the  construc- 
tion of  artillery,  &c."  That  paper  was  road  in  February 
1860,  and  it  was  very  fully  discussed  ;  the  discussion 
lasted,  I  think,  six  or  seven  days.  I  have  read  that 
discussion,  and  I  have  heard  the  recent  one,  and  I  wish 
now  to  state  it  as  my  deliberate  opinion  that  we  seem 
hardly  to  have  made  any  progress  in  the  subject  during 
that  long  interval  of  time.  The  main  questions  dis- 
cussed 12  years  ago  were  tlie  materials  of  which  large 
guns  should  be  made,  the  forms  and  disposition  of 
those  materials,  the  cliaracfer  of  the  rifling,  the  rela- 
tive size  of  the  bore,  and  the  form  of  the  projectile, 
and  those  are  the  very  points  that  were  discussed  last 
night,  and  no  conclusion  was  arrived  at  on  any  one  of 
them ;  and  it  appeared  to  me  that  the  whole  question 


Strange,  F.R.S.,  further  examined. 

was  discussed  in  a  spirit  which  almost  excluded 
scientific  considerations  altogether.  The  whole  tenor 
of  the  discussion  was  to  exemplify  by  means  of  existing 
guns  constructed  according  to  the  fancy  of  certain 
inventors,  to  discuss  those  guns,  and  to  give  the  results 
that  had  been  obtained  witli  them.  But  there  seemed 
to  bo  a  total  incapacity,  for  want  of  proper  information 
and  for  want  of  the  experience  of  scientific  men,  to 
throw  light  upon  the  principles  which  should  rcgnlale 
the  coustniction  of  heavy  ordnance.  Such  a  j^imple 
question  as  this,  whether  cast  iron  was  a  matei'ial  that 
could  bear  the  strains  of  gi'eat  explosions  or  not,  was 
one  question  on  which  there  were  wide  difl:V'rencc8  of 
opinion.  That  question  is  absolutely  not  settled  to  this 
day,  and  it  seems  to  me  that  this  hears  very  strongly 
upon  the  question  of  a  metallurgical  laboratory  in  which 
experiments  can  be  tried  in  a  thoroughly  scientific 
manner,  which  lias  hitherto  not  been  the  case  ;  .and  it 
also  bears  upon  the  lettei'  liy  Mr.  Anderson,  which  I 
quoted  in  my  former  evidence,  in  which  he  speaks  of 
the  necessity  of  investigating  the  properties  of  the 
ditfereut  kinds  of  iron.  1  ivonld  illustrate  this 
fuitber.  Some  time  ago,  in  conversmg  with  Sir 
Joseph  Wliitworth  on  the  subject  of  his  various  very 
clever  experiments  on  metals,  1  said  to  him,  "  Welt, 
"  but.  Sir  Joseph,  why  do  not  you  experiment  upon 
"  iron  ?  "  He  said,  "  I  have  been  doing  notiiing  else  all 
my  life."  I  said,  "  Excuse  me,  you  have  not  performed 
a  single  experiment  upon  iron."  I  )»olieve  he  thought 
me  mad,  but  I  explained  to  him  that  I  meant  pure 
iron,  and  he  tlicn  admitted  that  he  had  nevei-  had  a 
piece  of  pure  iron  in  his  haml.  AU  the  exiiei-iments 
that  have  been  carried  on  in  ordnance  have  been 
carried  on  by  means  of  an  adulterated  article;  an 
article,   the  -adulterations    of   which    have  not  been 
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mi^asnreil,  ami  a?  VL't  wc  do  uut  know  to  what  cxteut 
minute  jululterations  will  aftVct  the  entire  mass.  We 
know  that  very  small  additions  of  foreign  bodies  to 
coriiiin  alloys  entirely  uU.cr  tlu'ir  diaractei'.  And  that 
brancli  of  investigation,  which  is  an  exctfsyively  wide 
one,  and  I  admit  an  excessively  difficult  one,  luis,  I 
sLilmiil,  not  been  onterod  upon  yet  by  tlie  nation,  and 
it  can  only  bo  done  by  national  means.  No  private 
individual,  no  engineer,  will  yet  himself  to  perform 
those  extremely  (.'ostly  experiments  ibr  the  goo<l  of  the 
world  oi'  of  Iiis  conidT'v. 

10,<)(i4.  {I'm/vs.^or'  Smith.)  Do  y.tn  mean  (o  say 
that  the  iron  of  which  pieces  ol'  ordnance  a,ri^  made  is 
not  as  a  general  ride  cliemlcally  analyzed? — I  hcii«'ve 
not:  and  if  it.  were.  that,  would  not  throw  liL^dd.  upou 
Ihr.-uhjerl.  l>rc:uisr  lliu  iron  is  produced  by  a  ina.iiu- 
faelurer.  and  is  nu|.  ruuli'nllrd  hy  Ibos,-  who" make  tlie 
guns;  antl  you  can  iinly  tind  llnit  there  aie  certain 
;innot  eiisiiic  tlieir  being  ex- 
put  then\  I  tljink  tliat  the 
o  enormously  important  in  a  nalioual  point 
lid  1  was  so  \'ery  strongly  impressed  with 
;noranee  which  seemed  to  jirTvail  legarding 
recent  discussion,  that  1  felt  it  my  duty  to 
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mention  it  to  the  Commission. 

10,9(>.'j.  (CliairiiKin.)  Have  no  experiments  ol'  this 
naiur<'  been  con(hicted  at  Woolwich  under  the(i-overn- 
menr.  ? — They  have  not  been  (■onducted,  I  believe,  in 
a  scientific  manner;  at  the  same  time  enormous  sums 
of  money  liave  Iiei'ii  spent  upon  tliis  subject.  Tlie 
estimates  varv.  but   lliey  lir  between    4,000,000/.  and 

9.000,000/.   whirl,    has    i,<vu    ^p^Ul    lipol,   the   subj,-cl,  of 

heavy  ordnauci.',  and  we  ;ire  now  lo-d;i}-  di.-eiis^ing 
whether,  ibr  instance,  ca>l  iron  ought  to  be,  used  or 
ought  not  lo  be  used. 

10,96(i  {Dr.  Shnrpry.)  Couhl  the  chemicrd  part 
of  those  experiments  not  be  conducted  in  Jcrmyn 
Street? — I  doubt  whether  the  establishment  is  large 
enough ;  tluit  is  to  say,  whether  there  is  room 
enough. 

10,967.  {Sir  J.  J'.  Kaij-S!iiitt!eworth.)  The  in- 
vestigations of  Sir  Jose|>h  Whitwortli  and  of  Mr.  Ccs- 
eemer  iulo  the  qualities  of  iron  necessary  for  the 
various  fornix  of  construction  have  not  extended,  have 
they,  beyond  the  (piantities  ol'  carj.on  or  of  niekel 
contained  in  the  nu/lal? — I  belie^'e  not  nnicli  further 
than  that. 

lt),96^.  Can  you  state  to  "what  extent  the  existence 
of  lJhosphoru.-^  in  iron  Itjis  been  iuipiircd  into  ? — I  have 
no  doubt  that  analyses  have  lieen  made  o\^  iron,  and 
very  exhaustive  aiiaiy.ses,  but  tliat  is  an  analysis  of  a 
particular  specimen  of  iron,  and  the  object  aii<.)ve  all 
should  be  to  ascertain  what  additions  to  ]iure  iron  ;i.rc 
necessary  to  give  jl  C(;i-tain  desired  tpiahties;  ;iii.l  I 
do  not  think  that  exijeriineids   with    that    view    huve 
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nieuce,  and  for  the  very  reason  alluded  to  by  your 
Grace,  it  would  be  better  to  have  the  metallurgical 
laboratory  apart  from  the  others. 

10,070,  The  result  of  your  inquiries  is  that  no 
satisfactory  experiments  of  this  nature  could  be  con- 
ducted except  by  a.  Government  establishruent  ? — By 
a  Government  establishment,  and  of  course  highly 
accomplished  men  of  science.  Such  experiments  have 
been  too  much  in  the  liands  of  what  are  called  prac- 
tical men,  and  the  signilication  that  I  attach  to  the 
word  "  ])ractical,"  as  I  hear  it  constantly  used  around 
me,  is  "  ignora.nt.'' 

10,971.  Have  you  any  reason  to  believe  that  more 
(M>m|)leti^  ex])erimonts  have  been  made  in  any  conti- 
nental state  ? — I  believe  so,  and  certainly  in  America. 
The  best  speech  made  last  night,  the  one  that  cou- 
laiiied  the  most  science,  was  by  Captain  Simpson  of 
the  [Tiiitcd  Stall's  Servie(^  Whether  ho  is  a  military 
or  a  naval  ofheer  I  <lo  not  know,  but  he  is  now  being 
employed  by  his  government  in  investigating  the  state 
of  a.rjillery  in  Europe.  lie  has  travelled  all  over 
pjiirojic  for  that  purpose,  and  he  spoke  last  night  at 
great  length,  ;md  his  speech  contained  more  science 
than  all  the  rest  put  togt^ther.  In  America  I  may 
mention  they  use  cast  iron  very  largely,  and  it  is  obviou.q 
that  if  it  can  be  used  with  efficiency,  it  is  very  desirable 
to  use  it  on  aecount  of  its  economy.  It  is  far  more  econo- 
nucal  than  t!ie  wrought  iron  which  is  used  in  our  guns. 
I  am  afraid  of  occupying  the  time  of  the  Commission, 
but  another  recent  instance  has  come  to  my  know- 
L'dge  whicli  I  would  mention  as  an  example  of  the 
unsound  state  of  public  opinion  regarding  science  now 
])revailing.  The  instance  is  connected  with  the  annual 
dinner  of  the  Civil  ii!ngin(^ers'  Institute,  at  which  cer- 
t;\in  speeches  were  made,  which  led  to  articles  in  the 
newsj-iapers.  It  is  more  the  articles  in  the  newspapers 
that  1  should  refer  to  than  the  after-dinner  speeches. 
On  that  occasion,  the  president,  on  proposing  the 
hea.lth  of  Her  Majesty's  iNIinisters,  complimented  them 
for  having  left  his  profession  alone.  Mr.  Gladstone, 
as  Prime  Minister,  replied,  and  in  the  course  of  hia 
s|)eech  he  used  these  expressions  :  "But  the  doctrine 
"  of  non-intervention  on  the  part  of  the  Government, 
"  which  was  then  "  (in  former  times)  "an  article  of 
*'  faith  held  without  distinction  of  political  party,  was 
'■  nf>w,  in  his  malure,  perhaps  his  declining,  years,  no 
"  longer  uii(|nesf.ioue<l.  A  change  was  creeping  over 
Q  certain  quartei-s  with 
11    of    the    GovernmenL 
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r  walelied  willi  great  jealousy,  {(.'ln.i 
1  ill..  gro«tli    of'iiidividllul  and    hie.d 
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g  oiirsrKos,  Init  it  had  lifted  its 
iilry  also,  and  l.aiglislimen  would 
r  wisdom  and  I  heir  lidelity  to  tlio 
■  f.irefillllers  lii  iMkiiig  eare  not  to 
cxeelllive  111,,  diseliargi.  of  fmic- 
liniis  nliieii  ie,,iil.l  lie  iiineh  lieller  performed  by 
tl.eniselM.s.  ■  i  Ifeunrs..  11  may  l,e  s.ild  Ihat  Mr.  Glad- 
liere  direelli  u,  sol, .nee,  l.nt  I  lim 
g  dial  he  had  it  in  view,  for  iinme- 
.|l  nil  arliole  in  the  ■■Tiino.s,"  from 
How  me,  I  will  read  a  very  short 
■  siieh  eonditions  ol*  ( lovermnollt, 
lolhing  li.r  seienee,  it,  eaniiot  ho 
it  be    iiineh    hilin 


nl.i 
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IK.I  al.ine 

dialely  1  li(.re  Ibllir 
wliieli'.  if  y, 111  will  idle 
passiige:  ••irmiders, 
■'  (he  Slale  does  not 
•■  hel|ied,  11,11-  need  it 
"  bnw  very  lillle  sole 
(I  lliiiik  th'it  bears   ii| 

'■   the  liislilnli ffli 

"    Ii if   the    Slill.e, 

■'    ravoiired   hy  Slate 
"  iiovor  liuvo  ac'pii 


oil,  consulerjng 
iii-e  stands  iu  need  of  the  aid." 
ion  lb,,  present  inquiry.)  "If 
ivd  haigineers  hud  boon  ji  cren- 
fosb-red  by  Slato  counties  ami 
protection,  its  mianhers  would 
d  siieh  a  position  in  the  country 


"  us  they  justly  boiust  of  holding  now.     As  it  ia  thoy 
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"  have  fought  their  way  and  been  the  fouaders  of 
*'  their  own  fortune ;  and  so  their  president  has  the 
"  pleasure  of  telling  the  Prime  Minister  of  the  king- 
"  dom  that  he  and  his  constituents  have  been  and  are 
"  independent  of  all  governments  whatever."  The 
mistake  that  I  would  point  out  there  is,  that  in  the 
first  place  civil  engineering  is  not  a  seience,  but  a 
trade  in  the  strict  acceptation  of  that  word.  Engineers 
are  persons  who  embark  their  wealth  and  their  time 
and  their  minds  in  an  enterprise,  having  for  its  object 
the  making  of  money  ;  I  do  not  object  to  that  at  all  ; 
but  they  do  not  embark  in  this  enterprise  for  the  sake 
of  advancing  science,  nor  do  they,  I  think,  increase  the 
advancement  of  science.  On  the  contrary  I  think  that 
the  tendency  of  modern  engineering,  as  carried  on  in 
England,  is  to  obstruct  the  introduction  of  purely  scien- 
tific ideas.  I  could  give  instances  of  what  I  state. 
One  is  the  obstruction  that  has  been  ofl'ered  to  the  in- 
troduction of  the  Fairlie  system  of  locomotives  ;  it 
tends  to  economy,  and  the  leading  engineers  will  not 
look  at  it.  There  is  a  short  line  which  works  that 
system  in  North  Wales,  well  known  to  many  persons, 
the  Festiniog  line,  of  14  miles,  which  I  visited.  I 
asked  the  engineer  of  that  line,  who  showed  me  over 
it,  what  three  or  four  leading  engineers  said  when  they 
saw  it.  "  Oh,"  he  said,  "  they  have  been  asked  re- 
"  peatedly  to  see  it,  but  they  will  not  come,  and  they 
"  never  have  seen  it."  Another  example  is  that  of  Mr. 
Fell's  system  of  narrow-gange  railways  which  is 
being  introduced  into  foreign  countries,  but  which  our 
engineers  will  not  accept,  chiefly,  I  believe,  because  it 
is  too  cheap. 

10.972.  Mr.  Fell  was  the  originator  of  the  Mont 
Cenis  Railway,  but  you  do  not  refer  to  that,  do  you  ? 
— No,  this  is  a  separate  thing.  There  are  as  yet 
only  two  lines  in  England  on  his  plan,  one  near 
Furness  Abbey  of  a  mile  in  length. 

10.973.  But  I  am  told  that  they  could  not  do  the 
work  on  it,  and  that  they  have  been  obliged  to  alter 
it ;  it  was  on  the  saddle-bag  system,  was  it  not  ? — 
That  was  the  first  attempt  and  it  was  abandoned,  but 
it  is  now  in  fuU  work  and  has  been  for  two  or  three 
years  on  another  system ;  the  gauge  of  that  line  is 
only  8  inches. 

10.974.  I  believe  it  is  now  merely  a  narrow  rail- 
way running  down  from  some  mines,  and  have 
there  not  been  numerous  instances  of  narrow  tram- 
ways used  for  the  conveyance  of  minerals  from 
mines  ? — A  little  extension  of  the  gauge  would  suit  it 
for  even  passenger  traffic.  A  second  line  on  that 
system  is  now  I  believe  completed,  a  short  line  at 
Aldershot,  and  I  understand  that  it  is  to  be  very  much 
extended  there  for  the  use  of  the  Camp ;  that  line  is 
wider  and  is  to  be  worked  by  locomotives.  The  one 
that  I  have  alluded  to  at  Furness  Abbey,  as  you  may 
rememberj  is  worked  by  a  stationary  engine. 

10.975.  Bo  not  you  underrate  the  number  of  narrow 
tramways  used  for  the  conveyance  of  minerals, 
are  they  not  very  numerous  V — Tes,  but  Mr.  Fell 
wishes  to  introduce  this  system  on  ordinary  lines,  and 
to  that  idea  engineers  are  totally  opposed. 

10.976.  Are  there  any  other  matters  on  which  you 
wish  to  speak  before  we  proceed  with  the  remainder 
of  your  precis  ? — I  should  like  in  the  course  of  my 
examination  to  state  what  1  think  is  the  present 
stage  at  which  science  has  arrived  in  this  country. 
What  I  have  to  say  on  the  subject  is  very  short, 
and  it  illustrates  the  first  part  of  my  evidence.  Ac- 
cording to  my  notion  there  are  four  stages  of 
progress  in  science  ;  firstly,  the  collecting  stage ; 
secondly,  the  observing  stage ;  thirdly,  the  experi- 
menting stage  ;  and  fourthly,  the  deducing  stage. 
It  is  the  same  with  nations  as  with  individuals. 
A  child  commences  by  collecting  ;  it  collects  butter- 
flies, birds'  eggs,  shells,  postage  stamps,  and  generally 
arranges  them  without  reference  to  anything  but 
perhaps  their  beauty,  or  their  colour,  or  their  size. 
Then  comes  a  little  more  intelligence  and  the  child 
observes,  for  instance,  the  habits  of  insects,  and  the 
habits  of  birds  and  beasts.  But  very  few  chiklren, 
properly  so  called,  perform  what  deserves  to  be  rated 


as  an  experiment.  That  is  generally  the  work  of  an 
adult,  and  the  deducing  of  gcnerid  laws  from  obser- 
vation and  experiment  is  the  work  of  a  mature 
mind.  In  my  opinion  the  English  us  a  nation,  1  do 
not  mean  as  individuals,  but  as  a  nation,  are  about  in 
the  first  stage,  and  they  are  just  entering  on  the  second. 
We  have  commenced  by  coUeeting  in  the  British 
Museum,  for  instance,  great  quantities  of  very  in- 
teresting objects,  and  we  have  a  certain  amount  of 
observing  done,  but  it  is  not  much.  There  is  astro 
nomical  observing  for  instance,  but  observing  of  other 
kinds  is  very  limited  indeed.  Experimenting,  T  think 
I  have  shown  in  my  evidence,  does  not  exist  as  a 
national  work.  Of  course  there  arc  individuals  who 
experiment,  but  the  State  has  not  begun  experimenting. 
There  is  scarcely  a  purely  experimental  institution  in 
the  kingdom.  And  of  course  deduction  is  a  long  way 
ofl".  Therefore,  1  think  that  what  I  have  said  is  no 
exaggeration,  that  we  are  jnst  entering  upon  the  second 
stage.  That  is  the  position  of  the  nation  and  what  we 
have  to  deal  with. 

10.977.  I  think  the  objection  is  sure  to  be  made  that 
if  the  State  were  to  undertake  the  conducting  of  experi- 
ments it  would  check  experiments  being  undertaken 
by  private  individuals,  what  is  your  opinion  as  to 
the  value  of  such  an  objection  ? — That  objection  1 
have  frequently  heard  made,  and  my  leply  to  it  always 
has  been,  first,  that  I  do  not  believe  that  that  would 
be  so,  for  the  estaldishment  of  the  Greenwich  Obser- 
vatory has  not  checked  but  has  rather  encouraged 
astronomical  effort  in  Englaml ;  and,  secondly,  if  it 
had  that  effect  we  shouhl  then  substitute  a  good  agency 
for  a  bad  one. 

10.978.  Might  not  some  people  say  that  the  work 
done  by  the  State  would  not  be  altogether  erjual 
to  thut  done  by  private  enterprise? — It  might  be  so 
said,  but  I  could  not  hold  that  opinion  myself. 

10.979.  So  far  as  there  are  at  present  any  institu- 
tions under  the  management  of  the  State,  are  you 
satisfied  with  the  system  which  is  adopted  ? — No. 
The  chief  cause  of  dissatisfaction  is  that  nearly  all 
these  institutions  are  under  different  departments,  and, 
therefore,  there  cannot  be  that  harmony  of  action 
which  is  necessary,  with  respect  to  science.  The 
departments,  as  is  well  known  to  all  those  who  have 
the  misfortune  to  have  much  to  do  with  them,  do  not 
co-operate  cordially.  It  seems  to  be  the  nature  of 
departments  to  act  antagonistically  to  each  other. 
Why  I  cannot  explain  ;  but  everybody  knows  that  it 
is  so,  and  that  an  amount  of  jealousy  prevails  amongst 
the  different  departments  of  the  State  which  is  highly 
injurious  to  the  public  service.  Tbrrefor'',  if  ii.  par- 
ticular branch  of  that  public  wrviee  is  divided  amongst 
those  diffei'cnt  departments  it  cannot  possibly  be 
treated  as  a  whoL'. 

10.980.  Have  you  any  recommendations  to  offer  as 
to  the  system  which  you  would  like  to  see  introduced? 
— It  seems  lo  mo  that  in  the  first  pln.ce  there  should 
be  some  means  of  bringing  science  fully  before  thi^ 
nation  through  Parliament.  I  know  of  un  me;uis  ol' 
doing  this  that  is  In  accordance  with  our  constitutional 
procedure,  except  through  a  Minister  of  Statr,  .-ind, 
therefore,  assuming  science  to  be  a  matter  of  enormous 
nationid  importance,  I  tlnnk  it  is  essential  that  it  should 
be  all  brought  under  one  Minister  of  State  who  should 
be  responsibk;  to  Parliament  for  everything  which  is 
done  in  the  name  of  the  nation  U)  further  science,  and 
who  should  frame  his  own  estimates  and  keep  them 
distinct  from  those  of  departments  which  have  little  or 
nothing  to  do  with  science.  At  present  the  votes  for 
science  are  to  be  found  scattered  through  the  estimates 
of  various  departments  ;  they  are  in  the  Civil  Esti- 
mates, in  the  Military  Estimates,  and  in  the  Navy 
Estimates.  Some  years  ago  when  I  first  took  up  this 
subject  I  endeavoured  to  get  at  the  aggi'egato  uuidunt 
of  money  voted  annually  for  science,  and  I  fmnd  it 
quite  impossible  to  do  so  without  personal  inquiry. 
The  estimates  do  not  furnish  the  iulbrmiition  ;  there- 
fore, I  think  that  there  shoidd  be  an  estimate  for 
science  just  as  there  is  an  estimate  for  the  army 
and    for  the  navy.     It    is    a   distinct  subject,  which 
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slioukl  lie  brought  under  n  distinct  head  of  finance, 
and  to  do  tlmt  it  wouUl  be  noeessary  to  have  a  Minister 
of  State.  That  is  the  first  of  the  proposals  that  I  have 
to  make  on  that  s\ibject. 

10,9yl.  Wonld  you  think  It  desirable  that  such  a 
([uostion  as  the  artillery  question,  upou  whieli  you 
have  been  s[)eaUinp;,  should  be  entirely  removed  from 
the  control  of  the  Admiralty  or  the  Ministry  of  War  ? 

No;    the  .ereat  difficulty   in   those  questions  is  to 

brin"'  the  proi'ossional  mind  and  the  scientific  mind 
into  cont;vct,  and  machinery  must,  I  think,  be  cre!i,ted 
wliieh  wonld  have  that  object  in  view.  That 
machinery  I  shall  allude  to  presently. 

10,9>s2.  The  firat  essential  which  yuu  consider  sliould 
lie  attended  to,  is  the  appointment  of  a  Minister  for 
M:ie:iee  ? — Yes.  I  may  say  a  little  nion-  re.^ardiii.u; 
that  posf.  What  I  should  be  glad  to  see  would  br  a 
Minister  for  Science,  but  I  daresay  that  if  proper  assist- 
ance were  given  to  sncli  ii.  minister  he  might  superin- 
tend other'  departments  as  well ;  ibr  instance,  as  on 
the  continent,  he  might  superintend  educalion  and  the 
fine  arts.  I  think  it  would  be  preferable  that  he  should 
be  for  science  only.  T  think  there  is  quite  enough  for 
him  to  do  in  England,  for  it  to  be  done  thoroughly; 
Init  rather  than  have  uo  minister  1  would  assign  to 
him  also  education  and  the  fine  arts. 

10,9S3.  There  would  he  a  difilculty,  would  there 
not,  in  defining  the  boundaries  betwci-ii  the  dutir:^  of 
the  minister  for  science  and  the  minister  ibr  educa- 
tion ? — I  think  not.  I  think  one  would  relate  to  educa- 
tion, which  is  quite  a.  distinct  thing  from  national 
research,  and  I  think  that  they  should  be  kept  as  dis- 
tinct as  possible.  I  tliink  one  groat  evil  now  existing 
is  the  mixing  upof  Ihox'  two  things.  Throughout  my 
evidence  I  have  here  ;uid  there  expressed  the  s;i.mo 
opinion,  that  tlify  should  be  kept  distinct,  one  being 
the  means,  the  other  the  end ;  instruction  1  conceive 
to  be  the  mode  of  growing  a  certain  number  of  persons 
fit  to  investigate. 

10,9H4.  Wh;it  waulil  be  Ihe  next  measure  that  you 
would  recommend? — The  next  point  wduM  ncc^s- 
s:u  iiy  be  sDiiie  ])erniauent  staff  fm-  administrative 
piir])()srs,  that,  is.to  say,  to  conduct  llie  ennvspoudeiicc 
,,\'  ihc  oliirr.  tu  kerp  up  its  tiadiliuus  on  cliangvs  {if 
,iiiiii-lrv,  :iiid  so  .,11,  niid  ihiif  woulr!  ruii-i:^l  uuturnlly, 
I  ^liiKild  fhink,  nf  a  prrmaiuMil  nn<lcr' srci-,',t;irv  wil  h 
clri-k-,  intu  which   details  1  urvd    imt,   uutrc.      But    the 

u  iiltle  ;ilti-ntiun,  Ibr  iln^  niiiiister  of  scieni'.e  mtghh 
i"'.  fur  iiisLancc,  a  I'Cfr,  and  I  shoulil  be  \'ery  ghul 
il'  he  ^vcre  so,  ill  which  (.'ase  tlicre  would  Ito  nobody  to 
represent  Ihe  diqiartnient  in  the  House  ol'  Commons  ; 
and  I  tliink  that  then;  should  be,  therefore,  a  p.^irlia- 
nientaiy  inider  seerelary  who  would  not  be  perniaiient, 
Ijiil.  wild  would  speak  ibr  llie  de|>ar(ment  in  the  House 
nl'CuhiNinnsnierelvj'ubMwin- the  analogy  nfl  he  Indian 
(■MNneII;i.iidnlherdepailmeritNnH,st..l'triedepartmriils 
|,eing|'ep|-,-(.-nled  j ,  I  enei  1  I  ml  IM  ■.       Ibll   there  should  also 

Inaliniii  In  l.lie  nnxle  iJ'  prueedui-e  wliieli  wuuld  arise 
fi-oni  changes  of  minlslry,  and  th;it  is  (,h<;  ease  in  Ihe 
Jndia  (HfiM',  and  nthcr  olIi<-.;s  I<h,,  I  daresay.  1  .■unie 
now  III  th<;  third  bninr-h  of  Ihe  JLrra,ngement  wliieli  I 
sin.nid  reenmmeud.  The  minisler  ibr  selen.a>  wonld 
be  np)ioinh'd  as  miril^l.TS  iisnaily  are,  if    pnssiliie  willi 
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lur     l.lie,     p,,st,     le 
\.ul    ii<-(    n.Tessnrily    su.      II. 
.    i.ei'fe.-liy  well    knov 
..ilinh;  In  IL      \l  is  nil 
uy   he    loniid     In    exi.n 
jianenl.       Whrliier    il,    is    Mn-    best 

lie.      V, ist  have  smnelinies,  n.s 

^  eei.fieinrn  wiin  liave  Unl  -i  ven 
n  Ihe  l,n.,ij.ess  enndnel.ed  i  ly  liiat 
,  r.M-  in-lanee,  lln-  present'  first 
lly,  wiin  is  a  hanker  by  prnfes.-.inn. 
hnt  I  nuTeiy 


nerlipleil      l^y      iheni 

mailer     whirl,     Is 

har-dly  ne<:e,-;sa)'y  1,( 

that  ma,ny  |icople 

it,  is  tli(;    hest   arra 

nr  not,   ii    is  ilie^Il; 

he;uNni'deparlnie 

;i,  speci:d  a.llcni.ion 

deparl-meiil.        Tal 

I/.l(l  of  I.Ik^  Adini 

I  a,m  nnt  saying  that    I    object   l,o    that  ,        ... 

say  Iliat  it  ULUst  he  so,  and    tiiat  we  nuist  accept  il,  I 

:i|ipieliend,  as  a  thing  tlia.t  will    happen,  :i.nd    we  ninst 

(lien,  1  think,  gu:ir<l  against  tlie  evil  that    might    nrise, 

IVnin  hiu'inga  Minister  in  a  post,  of  tint  kind  witiiuut 


proper  advisers.  And  that  brings  nic  to  the  third 
branch  of  the  department,  which  is  a  Consulta-tive 
Council.  I  think  it  has  been  made  appai-ent  of  late, 
thnt  some  of  the  failures  (that  is  the  mildest  word  I 
can  use)  which  have  taken  place  in  the  public  service, 
have  been  caused  by  the  absence  of  proper  scientific 
advice.  Of  course  I  allude  to  the  Admiralty.  The 
great  difficulty  in  reorganising  that  department, 
is  to  provide  for  the  very  thing  that  we  are  now 
speaking  of,  the  consultative  branch  of  it.  A  depart- 
mentof  that  sort  would  naturally  consist,  I  think,  of  four 
branches  ;  first,  the  ministerial ;  secondly,  the  ad- 
ministrative ;  thirdly,  the  executive;  and,  fourthly, 
the  consultative  ;  but  the  consultative  and  the  execu- 
tive are  combined  usually  in  one  and  the  same  persons. 
I  think  1hat  is  highly  undesirable.  I  do  not  think 
that  an  executive  ami  a  subordinate  is  a  jiroper  person 
to  '^ive  advice.  He  is  not  sufficiently  independent  to 
do  so.  And  I  believe  that  some  of  the  recent  mis- 
ibrtunes  have  arisen  from  the  fact^,  that  the  only 
advisers  that  the  Admiralty  has  had  have  been  its  oivn 
subordinates  in  the  executive.  And  that  difficulty 
would  be  overcome,  as  far  as  it  can  be,  by  having  a 
body  one  of  whose  cliief  duties  should  be  to  give  advice 
on  scientific  matters  to  any  department  in  need  of  it. 
Then  the  department  wonld  consist  of  three  instead 
of  four  l.iranehcs  ;  the  ministerial,  the  administrative, 
and  the  executive,  and  the  consultative  branch  would 
be  common  to  all  tlie  depai'tments.  That  is  my  idea. 
If  you  have  a  sufficient  number  of  scientific  advisers 
in  each  department  to  carry  ontlie  business  efficiently, 
the  aggi-egatc  of  the  scientific  advisers  will  be  very 
large  indeed,  and  they  will  not  work  in  harmony. 
There  would  be  those  two  objections  to  the 
arrangement.  That,  I  believe,  has  also  operated, 
and  the  consequence  is  that  the  advising  section 
has  been  totally  insulTieient  ;  it  has  been  nnmerieally 
insufficient,  and  by  its  very  constitution  it  has 
been  insufficient,  I  see  no  way  but  two  of  getting 
over  that  difficulty  ;  the  one  is  to  give  each  depart- 
ment a  further  body  of  independent  advisers — persons 
indejiendent  of  the  ministry  of  the  day,  and  whose 
o].ininns  must  be  recngiii^^ed  to  a  certain  extent,  and 
\\'Iio  nre  not  eugngi.d  in  ixeeutive  duties.  That  is 
one  ^^'ay  of  meeting  it.  The  other  "way  is  the  one 
that  T  ])ixi|inse,  naineh',  one  hvdy  for  all.  1  have 
Ihniiglii  over  botii  ilmse  (daiis,  .and  I  have  no  hesita- 
tion in  pret'erring  a.  general  body  tnr  the  use  of  all  the 
(lejiartmenis.  \\\\:ii  I  have  imw  said  relates  to  the 
council  as  advising  llie  Goyerninent  in  all  great 
scientilic  ]u-(iMems  presenti;d  to  it  for  decision.  1  do 
n{it  prfipose  (hat  a  council  of  this  sort  should  go  into 
smaller  matters,  routine  (pu'sliou'^,  Imt  cliirllv  prol'lenis 
of  considerable  mngiiiliide.  It  should  "be  at  the 
discr<'lion  oi'  the  h.-nds  of  the  departments  what 
{piesllniis  lliey  should  siiliinit  (n  sneli  a  council  and 
what  Ihey  shmihl  nnt.  (Ifi-nnise  llie  uou-submissiou 
III'  a  jiaiilcuhir  (pieslion  (n  (he  couueil  wouhl  saddle 
the  minister  nf  ihal.  dei>arlment  with  the  respoiisi- 
bilily  Ibr  Ihe  niaiiner  in  wliich  Ihe  question  was  dealt 
with,  and,  Ibererme.  it  wnniil  lie  with  him  to  decide 
whal  ipicstinns  might  In'  disposed  of  by  his  own 
stall' and  what  (|ucslions  should  be  submitted  to  tho 
eninieil. 

lit.9S,-,.  The  leiidem-y  of  most  ministers  would  !>ro- 
batily  he  (n  a\  oid  respnnsiliilil  \-  by  ( hrowing  it  u|H)n 
(Ins  ennnril.  wonht  i(  nnt:-— !|,  ini-ht  be 'so.  hut  I 
am  nnt  afraid  nl'  that  pr.^\  ided  the  responsibility 
is  lhi.>wn  upon  <'nni|'clenl  persons  ;  tluit  is  the  point 
I  tbink.  At  pr(-sent  (lii'iv  is  responsibility  (Inwvn 
up""  ''i*-'  niinisler  -wbieli,  in  my  opinion,  is  not 
jnslly  phired  npnii  Ids  shnulders.  \  think  it  is  unjust 
(<i  a  man  li^  iiiipns,'  npon  lilm  <lntics  which  he  lias'not 
the  proper  agency  to  exeeiile  properly.  (.)f  course  it 
may  he  rrjilied  ihat  a  gentleman  may  deeliiu^  tho 
olVice  ;  but  ill  that  ease  how  would  Ihe  business  of  Ihe 
(^necn  be  <'arried  on  ?  .Snniebody  must  hold  it,  and  if 
you  waitunlil  you  find  a  "■ompeteut  man,  who  is  also 
a  parliameiilary  man,  a,  man  of  properly,  and  so  on, 
you  may  wait  \\n-  v.\rv  before  ycju  can  get  him. 
'I'hercfbre,  1  think,  as  we  at  present  stand,  gentlemen 
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nre  quite  justified  in  accepting  office,  but  in   doing  so, 

'  they  lay  themselves  under  a  veiy  grave  and  unjust 

amount  of  re!>ponsibility,    and    of  which,    so  far   as 

science  is  concerned,  1  think  they  should  bo  relieved. 

10,986.  (Sir  J.  P.  Kay-ShiUttcivorth.)  Tht;re  are 
matters  vrhich  arc  not  purely  scientific,  but  in  which 
hrst  of  all  some  scientific  question  has  to  be  decided, 
and  secondly  there  is  the  practical  application  of  that 
decision  in  the  administration  of  the  department ;  would 
you  conceive  that  the  consultative  council  should  be  so 
organised  as  to  be  capable  of  deciding  such  questions 
indepen<lently  of  the  department,  or  in  conjunction 
with  the  department  ? — I  should  thluk  that  it  should 
do  both.  When  I  come  to  the  organisation  of  the 
council  it  will  be  seen  that  I  propose  tliat  the  profes- 
sional element  of  which  you  now  speak  should  be 
present  in  the  council,  but  I  should  not  use  the  word 
"  decide  "  at  all,  but  "  advise."  It  should  be  strictly 
consultative,  and  a  question  might  be  referred  back  to 
it  by  the  department  over  and  over  again.  The 
council  might  deliver  too  abstract  an  opinion,  an 
opinion  that  overlooked  certain  professional  contin- 
gencies and  requirements,  and  in  that  case  the  depart- 
ment might  refer  it  back  and  say,  "  You  have  over- 
"  looked  that  one  requirement  is  so  and  so,  and  this 
"  will  not  be  met  by  the  abstract  opinion  which  you 
"  have  given.  You  should  reconsider  it."  And  in 
that  way  the  question  might  be  resubmitted  by  the 
department  as  often  as  it  seemed  necessary,  but  there 
should  be  in  the  council  a  professional  representative 
to  prevent  the  council  as  much  as  possible  running 
into  too  abstracted  ideas.  When  I  commenced  speak- 
ing on  this  subject,  I  said  that  one  gi'eat  oljject  should 
be  to  bring  the  professional  mind  and  the  scientihc 
mind  together. 

10.987.  So  that  practically,  taking  the  two  great 
departments  of  the  service,  the  army  and  navy,  it 
would  be  necessary  that  ia  this  council  there  should 
be  persons  comi>etent  to  solve  in  the  way  of  advice  any 
scientific  questions  which  might  be  submitted  from 
the  ai'my  and  the  navy,  and  also  to  appreciate 
tlioroughly  the  practical  application  of  those  questions 
to  the  necessities  of  the  service  ?— Precisely  so. 

10.988.  {Chairman.)  Are  you  prepared  to  give  your 
opinion  as  to  the  manner  in  which  this  consultative 
council  should  be  constituted  ?^I  think,  perhaps,  I  had 
better  first  say  a  few  words  as  to  their  other  duties. 
At  present  I  have  spoken  of  their  advising  the  «lepart- 
ments  as  to  their  routine  business  connected  with 
science.  They  should  also  advise  the  minister  for 
science  as  to  the  governance  of  all  scientific  institu- 
tions, because  I  propose  that  every  State  Scientific 
Institution  should  be  placed,  of  course,  under  the 
Minister  of  State.  He  would  require  an  immense  deal 
of  assistance  in  modifying  them,  or  in  expanding  them 
as  may  seem  necessary,  and  in  directing  them  gene- 
rally ;  and  this  Jidvice  it  would  be  oue  of  the  duties  of 
the  council  to  provide  him  with.  Then  another  duty 
which  it  should  perform  would  be  to  receive  and  con- 
sider aud  advise  upon  inventions.  At  present  that  is 
one  of  the  greatest  difficulties  that  the  Government 
have  to  deal  with.  The  inventive  jiower  of  English- 
men is  veiy  great  indeed,  aud  the  departments,  I  am 
given  to  understand,  arc  beset  with  proposals  of  new 
inventions,  which  are  said  to  be  applicable  to  State 
purposes,  and,  at  present,  I  believe  that  no  department 
has  a  separate  aud  distinct  agency  for  dealing  with 
this  very  difficult  and  laborious  question,  and  tlie  con- 
sequence has  been  great  evil  to  the  State,  inventions 
of  promise  being  overlooked  in  some  cases,  and  very 
irreat  discontent  amongst  iaventors  as  to  the  way  in 
which  they  are  treated.  Of  course  1  am  quite  aware 
that  inventors  are  a  race  not  easily  satisfied,  but  still 
we  must  accept  it  as  a  fact  that  there  will  be  inven- 
tions and  inventors.  We  cannot  ignore  that  fact,  aud 
the  question  is  whether  they  shoukl  be  dealt  with  in  a 
systematic  manner,  or,  as  at  present,  in  a  most  desul- 
tory  manner.     I  would,   therefore,   make   it   one  of 
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the  duties  of  the  council  to  receive  all  such  in- 
ventions. The  inventions,  it*  they  thought  fit,  might 
be  first  submitted  to  the  department  to  which  they 
appertained,  and  by  the  department  forwarded  to 
thu  council  or  to  the  minister  of  science,  and  by  him 
referred  to  the  council.  Those  are  matters  of  detail, 
but  the  council  should  have,  as  one  of  its  appointed 
duties,  the  examination  of  proposals  of  this  nature. 
That  is  anotlier  duty  of  the  council  ;  and  the  ibnrth 
would  be  to  conduct  or  superintend  or  direct  any 
experiment  tliat  might  bo  necessary  to  enable  them  to 
form  opinions  upon  scientific  subjects.  Naturally,  I 
presume,  they  would  refiu'  experimental  work  to  tin: 
institutions  which  we  have  been  discussing,  one  of  the 
objects  of  those  institutions  being  to  do  work  for  the 
Government,  and  the  council  should  be  competent  to 
refer  work  of  tltat  kind  to  the  various  institutions. 
The  fifth  duty  would  be  tlie  advising  of  the  Minister 
of  State  as  to  assistance  to  be  given  to  individuals, 
or  to  Universities,  or  to  private  institutions  of  any  kiml, 
to  enable  them  to  cany  out  given  I'esearehei.  1  het'e 
allude  to  the  Government  grant  fund  as  an  example 
of  what  I  mean  ;  such  a  fund  would  naturally  be 
])laced  under  the  regulation  of  this  council.  U'hose 
are  the  main  duties  which  I  think  this  council  should 
undertake. 

10,989.  Will  you  Ije  so  good  as  to  state  in  what 
manner  you  would  wish  the  council  to  be  constituted  ? 
— On  that  point  I  have  had  very  frequent  discussions 
with  very  competent  persons,  aud  although,  latterly,  I 
have  found  more  to  agree  with  me,  that  there  should 
be  a  council,  than  was  the  case  when  I  first  proposed 
it,  still  many  who  think  with  me  that  tiiere  shoidd 
Ijc  a  council,  do  not  agree  with  me  as  to  its  consti- 
tutiou  or  us  to  its  numerical  strength ;  aud  I  had 
better  say  a  few  words  upon  that  point  before  proceed- 
ing to  the  constitution.  I  am  not  aware  that  anybody 
has  said  that  a  large  council  will  be  bad  on  account  of 
its  largeness.  I  think  1  have  not  met  with  that  opinion 
once,  but  an  opinion  has  often  been  expressed  to  mo 
that  a  large  council  will  nut  be  granted  on  account  of 
its  cost,  which  is  a  totally  different  opinion  ;  and  on 
that  point  I  should  wish  to  say  this,  that  I  came  before 
this  Commission  intending  not  to  state  what  I  thought 
the  Government  would  be  likely  to  grant,  but  to  state 
whnt  I  thought  the  Government  ought  to  grant.  If 
I  had  limited  myself  to  what  I  had  beeu  told  by 
persons  more  or  less  well  informed  it  was  likely  that 
the  Government  would  concede  to  science,  I  sljnnlil 
have  troubled  the  Commission  much  less  tlian  I  \\n\v, 
done.  In  fact,  I  should  hardly  have  beeu  ablf  lo 
make  any  recommendation  at  all ;  for  I  have  been  told 
over  and  over  again  that  sncli  things  as  great  labora- 
tories will  not  be  allowed,  but  are  out  of  the  (piestio]i ; 
that  there  are  principles  of  ocouomy  now  working  in 
the  Government  which  are  totally  opposed  to  such  an 
idea;  in  fact,  that  it  is  madness  to  think  of  it.  But 
that  does  not  deter  me  from  sa3'ing  that  it  ought  to  lie 
done.  And  in  the  same  way  with  respect  to  the 
council,  I  wish  to  lay  before  the  Commission  what  I 
think  that  council  ought  to  be,  not  wliat  some  persons 
tell  me  it  may  be.  The  chief  oiijection,  indeeil  the 
only  objection,  that  has  been  made  to  me  against  a 
large  council  is  its  cost.  I  wish  to  say  that  I  considi'r 
that  a  purely  secondary  matter.  If  my  idea  of  the 
importance  of  science  to  the  State,  aud  of  the  greatly 
impoverished  condition  of  science  in  England,  iscorr<'cf, 
then  a  matter  of  20,000/.,  30,000/.,  40,"00();.,  .50,000/., 
or  100,000/.  a  year  is  a  mere  bagatelle,  compai'ed  with 
the  enormous  interests  involved.  Th<n-eforii,  I  utterly 
refuse  to  consider  the  matter  of  expense.  I  look  upon 
it  that  money  spent  in  this  way  is  money  invested;  it 
is  not  money  sunk  at  all.  I'i  it  is  considered  as  money 
sunk,  there  woulil  hardly  be  any  discussion  on  i1k^ 
matter;  Imt  it  is  money  invested,  and  I  supjiose  that 
there  are  very  few  people  who  do  not  preier  large 
investments  to  small  ones,  if  they  arc  good.  On  those 
grounds  I  would  lieg  leave  to  lay  l)efore  the  Commission 
the  constitution  of  the  Council  such  as  1  tbink  it  ought 
to  be. 


Lieut.-  Col. 

A.  Slranqe, 

F.R.S. 

8  JMay  1872. 


Lieut. -Col. 

A.  Strange, 

F.E.S. 

S  May  1S72. 
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1       Sfnie,  \\'Iio  should  select  one  of  them.     That  is  a  mode 

n)'  clreljoii  that  occurred  to  me  after  thinking  it  over 

■t       a  ':rea[  deril  ;  and  since  I  put  it  forward  in  my  printed 

I  pa|)i'i'  (.11  '■  Tin'  ni'cessity  fora  iiermanent  Commii^sii)n 

1       (in  Si;i(('  ^^(•i(■^tiii('  (pu'r^l  Ions,"*  I  have  heard  itdiscupsed 

]       ;niil  I  h;i\c  iioi,  liciird  any  objection  taken  to  it.     On  the 

.,       coiilr.'irv  1  lia^-e  gviicrally  been  told  that  it  seems  a  ^ood 

J  way  iil'|ir(]\i(Iini;-for  it.      TIic  objects  that  I  hadinvicw 

y      wyvr  ilicse:  iiis(.,  that  the  appointment  should  be  one 

I,      1^       rpillc  independent  of"  [loUtieal  infhiences  ;   1  look  upon 

I        !li:itas  an  css('ntial ;   secondly,  that  a   competent  con- 

(       siif,ucn<-y  should   have   a  voice  in  the  election;  and 

Y       thirdly,  th;it    thr  eonneil   itself,  as  bein;^-  interested  in 

1  the  eliicictic-i-  oi'  its  own  body,  should  a]>o  influence  the 
J  election  ;  and  accordiii,^-  to  this  scheme,  which  I  now 
\  ]int  lir^forc  the  Commission,  those  three  objects  are 
J       att(Mnpted  to  be  met. 

2  10,994.  What  salaries -would  you  propose  that  the 
memliers   of  Xhv   council    sliould   receive  ? — I   should 

2  pi-ojiose  the  directors  of  institutions  and  the  naval  nnd 
lailitary  oflicers,  as  they  arc  cx-ojfirio  members,  should 

o      I'eceive  500/.  a  year,  in  addition  lo  their  other  salaries, 

o      and  the  other  members  of  the  council  1,500/.  a  year 

O        e;udi. 

\  l(),99o.  Do  you  think  that  a  large   sfalf  would  be 

required  in  addition  ? — Yes,  I  presume  so.      It  is  very 

;;;)  diliirult  beforehand  to  say  what  would  be  neces.sury. 
i^  It  w<iidd  be  a  department  which  no  doubt  would  grow 
rather  rajiidlv  ;  !)nt  of  ciair.-e  there  would  have  to  be 
a  .'-en  et;iT y  to  the  council,  with  clerks  and  a  Ien:;d 
fiilvi-cr.  'They  would  Iiavc  the  whole  U'^e  of  all  the 
Slato  seicntilic  institutions  for  tlu'ir  experiments,  and 
therefore  lliat  would  not  be  a  separate  charge  ;  their 
stair,  Iherefitre,  would  be  chiclly  adnnui^trative,  aud 
not  exeeulive. 

10.996.  {Dr.  Sharpcij.)  What  is  the  pavment  of  ,i 
mcmbia-  of  the  India  Council? — ^I  think  it  is  1.200/. 
lie  is  generally  a  retired  ofKcer.  either  military  or 
eivil,  with  a  handsome  pension  ;  and  that  is  an  oflice 
1  mny  say,  without  any  disres])cet,  for  which  \oa 
would  liinl  hundreds  (d  coni]>etcnt  persons,  which  is 
not  ifie  ea-'e  with  seleiice  ;  there  are  very  few  coni- 
[lelent  scienlilic  ]ll.'r^on^. 

10.997.  (  Professor  Smilh.)  Would  you  proposetliat 
llio-o  ap[ioiiitments  should  be  for  lite? — I  do  not  SCO 
how  it  can  be  otherwise.  1  d<i  not  see  how  it  wonld 
do  p]  appoint  persons  to  such  jiosls  for  a  limited  period. 
Tliid.  is  the  iuily  oilier  solution  that  there  is,  in  fact, 
and  I  do  not  see  how  vou  could  appoint  a  person  for  il 
liiiiiled  period  to  a  gival  laborattMyov  a  great  obsorVJl- 
lory,  wliich  woiiM  eon^iiiule  him  a  member  of  tlic 
eoinieil.  I'm-  In^laiiee,  to  (deiime  (he  Aslronomor 
Uo_V;d  oNoiv  live  Nears  w.mld  np.el   llh'  world. 

10.99S.  ,\Iv  .[uesiion  JKid  roferouee  nn>ie  pinlion- 
t;iil3  lolhr  iioii-oilicial  members  of  the  council  ?— I 
:1io;dd  neil,,'  iM,  dillrrenee  wllh  re^peet  lo  ihcai,  and 
lor  (Ids  iv:isoi,  ll,:,t  (ho  diido.  lh:i[  |l,ev  will  ImvC  tO 
pertonn  will  be  of  a  nalure  thai  woiihl  uol  be  easily 
:;o,pi;red,  and  (hose  dii(  ies  could  nol  b^-  performed  hV 
iiiexprrienced  persim^.  I  think,  lu^\ever  eminent  tlio 
liersons  Ihal  were  lirsi  nppoinlcd,  (ho  eonneil  eould  not 
hens  <dlieient;d  lii-s|  a^  lhev\vonldbe  after  a  few  years, 
:inii  lied  ^vlien  Ihey  liad  lieeome  Irained  to  the  d'lltieP, 
lu  di-.p(iise  wiih  ihein  wonld  be  really  to  injnrc  the 
pid'lie  ^^orvlee  most  maleriall v.  Ibit  I  am  quite  awnro 
of  Ihe  dillienlfy  iovoUed  in'  (his  (piestlon,  that  is  tO 
s;iy.  Ihe  dilllrnily  of  gelling  ri<l  of  imdilciciit  men,  for 
llKd.  is  the  reid  objrel  of  :i.  lindled  service  ;  Il  cnaMoiJ 
10,99;;.  iChouwon.)  Mow  uoidd  y(m  propose  il,.,,.  |  !,<■  ( bn  enimeni.  io  get  rid  of  ;i,  prrsou  (hat  they  do 
the-o  mendieis  should  he  ii.ppolnird  who  li.'ue  not  seals  not  ,pii(e  like,  wilhonl.  so  (o  ^p,-;d;.  dauinim^  him  for 
e.j:  oJfieiu'^S  sbeuhl  |-<-eonmiend  Iheui  b.  bea].poinled       lICc.      Tlinl  is  the  main  obie,'l  .d' the  (ivo  years' system 

In  the  ;-;:une  way  a,s  tla.^  head;',  of  drparhnents  slionid  be  _._.*._  ;_.      __^^ 

apjiolnled  ;  ui  thi.-j  manner— hrst,  thu.seienLihc  .sociely,       '■  i^>;i<l  ;it  ili.d:<o;il  Ujiited  ^micc  lusiUiUieu.  ladi  i\by  1371. 


Of  .■nurse  I  give  tliat  sketeli  of  llio  coun<'Il  as  a  mere 
indh-Mlion  of  the  sort  of  eonueil  llial  I  think  is  desirnblo. 
It  is  <oineibing  that  1  ]iut  beibri.-  the  Commission  in 
oi-der  to  be  lorn  to  pi<'(;(_s  ;iiid  ]ail.  int(.  sJiape  ;  jt  is  a 
mere  sketch  id'  a  jjossifde  council.  I  ha\e  given  it  a 
prent  deal  of  thought,  and  it  does  not  appear  to  nu' 
that  there  are  any  su[ierfluous  menibers  iti  it,  nor  di.>  I 
know  of  any  that  have  l)C(.'n  oiuiited.  1  may  say 
generally  that  one  of  my  Lnvjt  objecL.-.  was  to  [ilaee  in 
this  council  the  heads  of  in-lil  nlions  in  oi'der  that 
tle-y  might  be  eioieerned  in  the  direclions  given  to 
thoir  -\arioiis  iu-l  ilntions.  I  think  it  wiMild  liar<lly  do 
(in  a,  fornaa'  jiart  id'  my  evidenee  tins  matter  v/as 
alluded  to)  to  have  a  .M.>ii;Lr;(lc  Itody  directing  men  <if 
eminence  as  heads  of  instil  nl  ioiis  ;  it  would  be  hdt  to 
\jr  an  interlbrence.  biU  if  thip-e  heads  were  jiarl  of  Ibc 
g(.<venjing  body,  then  tin;  inieriereneo  would  no!  be 
felt. 

10,990.  Wliai  W(mldyousavtollie|)iree|nr-(b'neral 
of  the  Army  .Medicid  Uej.ai'Inieni,  and  of  Ihe.  ^■,■l^al 
?Jedir';d  i)ep;irf meiM  bein-  m.'iutiei  s  . d'  (ho  eoun(.il  ?-. 
I  Ihink  ihoM.  are  all  delmis  \vhieb  Would  li;,.ve  lo  bo 
very  .■lO'efnllv  eonsnleivd  ulieii  llio  cnnneil  w-.v-.  dr:iwii 
n|,.'  Il  1,  ;di"  in  ;iee,,nlanee  wilh  llie  prineiple  wli  ieh  1 
h;ive  ,.,Ml,;avom.;d  lo  l<e,.'|,  in  view  here  of  e  i  \  iiig  ( lie 
he;irb  ,,r  .f-p;,rlment-  a  share  in  Ihe  dnvelion,  'as  it 
wei'c.  of  Ihi'ii- 


I   I, 


e.h 


I0.'/»|,    'P|,,.y  v.onid  supply  I  ho  |, 
that,  w;m  n''ee.;;,ry  ?— V,.s. 

10,fjfJ2.    [I'rofvK-u.r    llnxie,,.)     \Vonl-!     i(     iiid     lie    de 
Nebodyel,.,erepr.  ^vnllo-  (liedilliTen 

lent-.  (,r'-eienee.  a|,;n-|    IVoin    |li<'  .dlieiid    | pie  i 

'I'IkiI   s>ve[ls  tiM'  1 'il  :i'.',iii..:ind  lliat.  is  

nsn|,e, ■;,,!, le  (.hjerllMn::    |o   :p,'smidl  .'oufieil:    .-ind 
ig  iInO.  you   v.-eri'    lo    hiiv    ■  'ix,   vou  o:mh,oI    1i;iv< 

six    heads  of   de|,;,r ■ills,   I         " 

haps,  six     (U-  oigid    vJio    ;ne    not   lie;,d-:    of    d 

and     y(.ii    .Miinol.    sideei.    [v ||„„e 

nnist'leive  Iheiu  ;dl. 


■;ilde  Ir,  h; 


-Y^ 


(hi;  whole 
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as  applied  to  some  military  appointments  and  otliers, 
)jut  the  true  guarantet)  against  the  evil  of  life  appoint- 
ments consists  in  the  care  with  which  they  ave  made. 
You  must  have  a  well-cousidered  mode  of  appointing 
them,  a  mode  such  as  will,  probably  (for  after  all  these 
matters  are  mere  matters  of  probability,  there  is  no 
certainty  in  them),  obtain  for  you  the  best  men,  and 
then  you  must  make  the  best  of  them. 

10,999.  {Sir  J.  P.  Kmj-Slmtthworth.)  Have  you 
tliought  of  any  system  of  superannuation  after  a  con- 
sideraljle  number  of  years  of  service,  to  be  given  at  an 
advanced  age  ? — I  hardly  like  that  either,  because  the 
duties  are  those  which  I  think  men  of  advanced  age 
will  perform  sometimes  even  better  than  young  men. 

11.000.  Not  necessarily  to  be  taken  at  an  advanced 
age,  but  to  be  available  supposing  that  strength  and 
health  should  decline  ? — Then,  1  think,  if  they  are 
conscientious  men,  if  they  are  men  who  shonkl  liave 
been  appointed  to  the  council,  they  would  retire.  I 
know,  however,  that  people  do  not  always  sue  It  In 
that  light. 

11.001.  (Dr.  Sharpei/.)  Would  not  one  difficulty 
of  a  limited  appointment  be  that  you  would  be  taking 
men  from  their  own  private  pursuits  by  which  they 
earned  their  livelihood,  and  it  would  not  do  to  throw 
them  back  again  when  perhaps  tliey  could  not  resume 
those  pursuits  ? — No,  they  could  not  resume  their 
career.  1  know  that  it  is  a  difficulty  which  has  been 
mentioned  to  me  frequently,  and  I  see  no  way  of 
getting  over  it  but  by  observing  the  greatest  care  in 
the  appointment  of  the  members  of  the  council  ;  and 
as  to  the  superannuation  scheme,  it  would  operate 
beneficially  in  some  cases  and  the  reverse  in  others. 
There  are  some  men  who  ai-e  superannuated  at  60,  and 
other  men  whose  intellects  are  as  vigorous  as  ever 
at  80. 

11.002.  {Sir  J.  P.  Kcoj-Shuttkworth:)  A  super- 
annuation scheme  might  be  devised  which  would  not 
render  it  compulsory  upon  anybody  to  retire  at  any 
given  age,  but  might  make  it  optional  and,  perliaps,  a 
matter  of  conscience  with  him  to  avail  himself  of  some 
mode  of  retirement  which  might  be  open  to  him? — 
If  you  mean  that  there  should  be  a  pension  available 
after  a  certain  service,  I  think  that  that  certainly  is  a 
desirable  condition. 

1 1.003.  Available  to  any  man  who,  on  conscientious 
grounds,  might  desire  to  retire  from  the  service  finding 
his  health,  his  jjower  of  application,  or  e\'en  Ins 
faculties  declining  ? — Yes,  I  think  that  would  be  very 
valuable  certainly. 

11.004.  (^Professor  Huxleyl)  There  is  one  difficulty 
in  your  suggestions  to  the  practical  carrying  of  them 
out.  I  apprehend  that  you  propose  to  put  a  very 
considerable  amount  of  work  upon  the  members  of 
this  council  ? — Yes,  a  very  considerable  amount. 

11.005.  Under  those  circumstances  it  would  bo 
quite  impossible  for  a  man  of  scientific  eminence,  Avho 
sliould  be  a  member  of  this  council,  to  devote  himself 
as  he  had  done  heretofore  to  oiiginal  inquiry  ? — Yes. 

11.006.  Do- not  you  think  that  that  would  operate 
very  largely  as  a  bar  to  the  coming  of  the  best  men, 
the  very  men  whom  you  want  to  get  on  to  this  council. 
And  do  not  you  think  that  there  would  be  then  a  very 
great  danger  of  having  the  post  filled  by  second  and 
third  rate  men  who  would  intrigue  for  it '( — I  think 
there  is  that  danger.  I  think  that  that  is  one  of  the 
great  difficulties  of  the  whole  thing,  a]id  I  have 
endeavoured  to  meet  it  by  putting  the  salaries  at  a 
higher  figure  than  anybody  witli  whom  I  have  con- 
sulted on  the  subject  has  put  them.  Everybody  lias 
told  me  "  Your  salaries  are  absurd  ;"  but  precisely  for 
the  reason  that  Professor  Huxley  has  hinted  at,  I  have 
put  them  at  that  high  rate,  in  order  that  a  man  of 
great  eminence  in  science  might  not  be  induced  to 
give  up  the  best  part  of  his  life,  which  he  would  have 
to  do,  to  work  of  this  sort,  unless  he  were  properly 
remunerated;  and  whether  even  1,500/.  a  year  would 
tempt  the  best  man  1  cannot  tell  you  beforehiind.  If 
it  does  not,  you  ought  to  double  it. 

1 1,007.  l3o  not  you  think  that  the  best  men  are  ex- 
actly those  whom  you  could  not  get  for  double  or  treljlc 


that  amount.  Take  the  case  of  the  late  Mr.  Faraday, 
for  example.  If  yon  had  ofi'ered  him  10,000/.  a  ye;f.r, 
I  do  not  believe  he  woidd  have  taken  one  of  those  posts? 
— Possibly  he  individually  might  not,  but  I  think  that 
the  position  which  it  would  give  to  anybody,  however 
eminent,  and  the  influence  and  the  power  of  advancing 
science  are  aU  elements  that  would  tem])t  a  man  even 
in  affluent  circumstances  to  accept  the  post,  just  in  the 
siiine  way  as  the  membership  of  Parliament,  which  is 
without  any  remuneration  at  all,  tempts  men  of  great 
wealth  to  devote  their  whole  lives  to  the  pul)lic 
service. 

11.008.  I  am  not  speaking  of  men  of  great  wealth, 
but  of  thoroughly  good  and  valuable  men  irrespective 
of  their  wealth  ;  and  I  take  as  a  case  the  late  Mr, 
Faraday,  who  certainly  would  not  have  given  up  hi.s 
tiaie,  and  the  power  of  de\'oting  his  time  to  original 
research,  for  any  Income  that  you  could  have  offered 
him  ? — In  that  case  you  would  have  to  lose  him. 

11.009.  Then  is  there  not  standing  before  you  the 
gi'cat  danger  to  which  I  refer,  that  the  men  ^vho  will 
fill  those  posts  will  be  busy  men,  men  to  whom  the 
emoluments,  the  position,  and  the  vanities  of  the  thing 
are  worth  a  good  deal,  and  probably  not  men  whom 
you  want  to  have  there? — I  think  that  the  same  diffi- 
culty applies  to  filling  up  at  present  scientific  posts 
under  Government,  and  it  is  not  found  to  act  at  all 
in  that  way.  For  instance,  take  the  Astronomer 
Royal—he  is  a  man  of  the  very  highest  eminence,  who 
is  quite  wdhng  to  devote  his  whole  life  lo  astronomy 
in  the  service  of  the  State,  and  I  think  that  yon  will 
generally  find  that  there  "will  be  men  xAio  will  bu 
willing  to  do  so. 

11.010.  In  the  case  of  the  Astronomer  Ivoyal,  the 
Astronomer  Royal  devotes  his  time  to  astronomy  in 
the  service  of  the  State,  but  in  the  case  that  you  are 
now  speaking  of,  the  members  of  that  council  must 
devote  their  time  to  administrative  work,  ;uh1  not  to 
the  promotion  of  any  branch  of  science,  which  makes 
all  the  ditfereuce.  I  apprelien<l  that  a  member  of  this 
council  will  really  have  to  give  up  his  time  to  it 
exactly  as  a  member  of  an  ordinary  department  of  the 
Government  would  have  to  do  ? — That  is  my  idea 
certainly. 

11.011.  So  that  he  wotdd  have  to  sacrifice  his 
scientific  work  ? — Yes,  to  some  extent. 

11.012.  {Chairman.)  If  (hat  is  the  case,  how  \vould 
the  Astronomer  Royal  and  other  directors  of  institu- 
tions find  time  to  attend  to  their  duties  ns  members  of 
the  council  ? — 1  think  that  that  will  be  lu'ought  about 
by  a  sub-division  of  the  council  into  committees,  and 
that  they  will  have  to  attend  to  matters  connected 
witli  their  own  particular  departments. 

11.013.  You  think  that  some  members  of  the 
council  would  not  have  their  time  so  J'nlly  oecui)i(_'d 
as  to  prevent  their  attending  to  their  duties  as  heads 
of  institutions? — I  shoidd  think  so  in  practice,  but  it 
comes  round  to  this,  that  at  present  we  are  without 
anything  of  the  kind,  and  we  must  do  our  best.  As  for 
attaining  perfection  in  the  matter,  of  course  there  is 
not  the  slightest  hope  of  it. 

11.014.  Might  not  an  ol)je(;tii)n  Im  made  to  this 
proposed  council  that  although  eaeli  imlividual  member 
might  ))e  a  most  compett-nt  mnn  to  give  advice  on  his 
own  subject,  yet,  as  a  wlinlc,  tlio  Iinily  woiild  not  lie 
perhaps  the  best  from  which  to  ol)taIn  advice  on  any 
particular  scientific  qucstinr,.  For  insiaiiee,  on  the 
question  of  geology,  we  will  assume  that  the  geologist 
is  the  best  in  the  country  ;  but  would  the  council,  as  a 
whole,  be  the  most  competent  body  to  give  advice  u]'on 
such  a  question  ? — 'J'he  way  in  which  1  should  imagine 
the  business  of  the  council  would  be  transacted  I  think 
answers  that  question.  I  should  propose  that  tiie 
council  should  sub-divide  itself  into  committees,  either 
standing  committees  or  committees  temporarily  ap- 
pointed, that  those  committees  should  examine  the 
subjects  submitted  to  them,  say  a  given  subject — 
geology,  as  yoiu-  Grace  remarked,  they  should  then 
report  to  the  council,  and  the  council  should  dflilierate 
ou  tlieir  report.  That  would  bo  rather  difievent  from  the 
council  investigating  the  subject  it.'solf.     It  would  have 
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bfonn-lit  biMore  it  tho  opinions  of  colloasues  who  were 
vo.i-i'^a  in  the  pai-tieuhir  subject,  with  all  the  reasons 
f,u-  tlui-r  (ipinions,  imd  1  think  that  it'  they  were  men 
■ifcu.unnvd  to  scientific  itivest.ip;alious -cncrally,  they 
WduLl  hciuiteablc  to  say  whetlier  iJir  ir[.niawasa 
juiiicious  oiM^  or  not,  an<l  they  wouhl  then  liavo  to 
mlnpt  it  a^  their  own.  'nicrefore,  I  si.onM  propose 
tliat  cvrry  a.lvirr  •;ivcn  by  Ihc  eiiuiieil  shouhi  \n'.  given 
bv  the  coniieil  as  a  \\-h(.K>. 

'll.(H''.  (>';>  '/"■  J'  K,i>i-SI,NUhu'ortli.)  Supposing; 
that  yon  hail  ;i  eounril  c-.nsisling  <)i'  a  nuieh  snnillrr 
HinufiLr  of  very  hi^iily  in^trneteil  men  of  science,  each 
probably  inoredisf^iiptaislieil  in  some  particular  branch 
than  tlic  rest  of  his  foIlra,gues,  an.l  that  you  iissociate«l 
Avilh  (hem  (not  nocess;i.rily  as  nicnibi-rs  of  the  cmnicil) 
till' hoails  of  the  several  .k'partmenis  whicli  _  are  cnu- 
inrrateil  in  your  proposed  conucil,  those  which  arc  to 
be  conslitiitLHl  accordiii';  to  ymr  proposal,  as  well  as 
those  which  exist,  an4  (hat  this  scicntilic  consulla(ive 
body  sliouia  refer  for  reports  to  the  sevcnil  subor-linalc 
departments,  ami  then  give.'iiUicc  iipnTi  such  te|ior(s 
to  the  department,  do  you  not  think  1hnL  seme  of  tlio 
dilhculties  arising  out  of  Ihe  proposed  constitution  of 
{hv  council  would  be  avoided  ? — Sclienics  \ery  similar 
to  tliat  have  lieon  mentloued  to  nio  as  f)-aMlUe,  but 
I  do  not  tliink  that  such  a  scheme  would  work  as 
well  ;is  IlLiit  wliich  I  li;ive  submitted;  if  for  no  other 
rciiM.n,  ou  aecounf.  of  t!ic  nne  whicli  T  have  already 
aDuded  tn,  nnniily,  IhnI  a.'eurding  to  that  seliemc  tin- 
heads  of  the  de|)arlin(ails  would  not  be  members  of 
the  eouiicil  from  wliom  tla^y  receive  instructinus.  1 
litok  upon  it  as  very  essential  that  there  slioidd  1)0 
nn  aiilagouism  between  the  heads  of  institutions  and 
the  council. 

11,01(3.  Mi.'rht  not  the  !;e;id  of  each  particular  insli- 
Inliim,  in  any  qucsti-ui  ;i1l'ceting  his  institution,  become 
a  member  of  the  cduucil  fnt- the  time  being  ? — That 
might  be  dune,  liut  I  do  net  think  that  as  a  temporary 
meuilieroj' the  council  taking  his  seat  to  investigate  a 
]);irticuhii'  question  he  wouhl  have  the  same  \veiglit  as 
if  jjc  weic  iL  permanent  member.  1  do  not  think  that 
that  -would  work  so  well. 

11,017.  Having  reganl  to  the  formidable  difficulties 
whieli  will  necessarily  be  enconntered  befor«;  any  scheme 
\>  aet-r]iled  by  the  Gnvernmeut,  and  to  the  importance 
v\'  lunrrrding  \\\\'M\  the  ] )riiici[iles  which  yon  have 
adv()e;Lted,  might  not  a  eniiucil  constituted  of  the.  vei-y 
higliest  seiejitidc  aulhorities  of  varied  f[nalifieations  be 
regarded  as  a  very  importaii(,  lii'st  step  towai'ds  tin;. 
ii..'ci)mpli^hni<.ait  of  (Ikj  iil.ject,  which  you  liavi;  in  view? 
—  I  shduld  cunsider  it  a  very  impurtiiut  lirsl  step,  ;(uil 
sn].p.ising  tliat  step  wer*.^  I;d<en,  I  should  h^cl  <'Muvin(-t;d 
in  iny  own  rniud  that  a  further  step  wOLdd  wvy  scum 
be  taken,  namely  to  make  the  Conucil  complete. 

II,<)|H.  AVith  regard  to  the  creation  of  a  cousidln- 
ti\e  conucil,  say  el'  hulf  a  dozen  pre-eminent  i[ualilieil 
scjenliiir'  men,  wilh  \;(ried  ipialilieations,  that  would  be 
;<n  ev,.,,.,li„.iy  i,ni,or(jL!it  lirsL  sle[.  ?~:\[usl  decidedly. 
I  h.'iv,.  pfll.  fidbcr  tlie  Cniilliiissinri,  as  I  s;dd  b.dbn"', 
not  whal  I  think  is  prr>b;d,le,  but  what  I  think  should 
b.-:  ImiI  1  li;<.v  no  lu'Mt.'il  iiui  in  saving  Ibal  a  eeuneil 
snel,    a.    has   ben,    iiMicaled    wnnid    d( eiioininns 

d.'ai     of    -o.,d     b.    ■.eiriiec,    nnd     OUl,    scien 
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11,1))!).  {  l>r.  Sharprfl.)  1  presn)ne  ynu 
thai,  <pavs[i(,iis  wnnhl  arise  in  which  ll  would 
desiral.le,  ii'nol  ne-.,|lnl,  lo  oMaiii  opinions  a.nd  a.dviee 
Ihi-ongh  m..,nhe,'s  .,[  |l,r  .■<,nncil  IVoni  ,,ersons  nol, 
actn;,Jly  on   ihr    n ,e|  ?-V<.s.  crrlainlv. 

I  l.OL'O.  Il'ihal  1.  Ilahle  lo  h.ippen,  wilh  even  a.  bn-,' 
eouncil,  eouM  il  nol  U-  llie  mode  followed  in  l.he  ea'so 
nra,snia.l|co(ii,.'il.;;ur]iasSirdaines  !\;i  y-Sli  n  ( I  leu  oi'lh 
has  sngge..(r,i,  ||,a(.  May  conipeha.l,  i.ic ten  ol'  sci- 
ence, men  of  jndgmenl.,  who  are  inrnrnicd  in  science 
generally,  could  in  particidtii'  cases  obla.in  Mn^  npini,.ns 
of  pt^rsoiiH  S),ecla.lly  skdied  in  a,  part.Ienhi.r  branch 
when  l.liey  wen-  wauled,  and  iho  incnil.eis  of  such  a, 
(■.i>uncil  would  b<'  bigidy  capable  ol'  ind-iin^-  np<Mi  Ihi^ 
exi.e.li<aicy  of   adopting    (hal.  ad  vie,.,\volddlliey  nol  ? 

;  1,021.  j[    UiaL  is    liable   J,u    Iiiippeu    with    a  Ijuge 


council,  might  not  a  smaller  council  answer  the  same 
purpose  ?_I  think  not.  That  idea  has  frequently 
occin-red  to  me  also  ;  and  as  you  have  remarked  with 
even  the  largest  council,  with  treble  or  quadruple  the 
number  (,hat  I  have  assigned  to  it,  it  will  be  necessary 
occasionally  for  them  to  call  in  outside  persons  and 
take  evidence  and  so  on,  and  examine  persons  outside 
the  council.  1  should  be  very  sorry  indeed  to  so  order 
matters  as  to  exclude  their  doing  that ;  but  the  council, 
as  I  have  sketclied  it  here,  is  a  tridy  representative 
council.  If  it  were  a  council  say  of  six,  I  should  con- 
sider that  a  small  council  ;  anything  more  than  that 
would  latlier  tend  to  be  a  large  council  ;  perhaps  n 
couni'i!  of  six  might  bo  put  against  my  council  of  30, 
but  .-L  <'ouncil  oC  six.  I  thiidt,  comi)Osed  of  men,  how- 
ever eminent,  would  not  be  a  ir-presontatjve  council; 
and  therefore  I  think  that  tliey  woidd  be  obliged  to 
have  reeonrsi;  to  so  very  great  an  extent  to  outside 
o[dnion  as  really  to  throw  the  I'csponsibility  upon 
[lersons  outside  (he  council,  and  so  pi-rpetuate  what  I 
think  is  the  great  e\'il  of  tlie  present  time,  that  tem- 
porary bodies,  committees,  and  so  on,  are  formed  to 
advise  the  rio\'ernment  on  jjartieular  questions;  finil 
the  responsiliility  attaching  to  them  is  very  undefined 
indeed. 

11.022.  I  slmuld  not  eonfeniplafe  theirreferring  the 
matter  to  a  ei>nnnittee  of  out-ide  persons,  but  that  they 
should  comnninieate  with  and  eon-^ult  the  best  informed 
men,  though  not  in  the  ennncil,  upon  the  particular 
question  at  issue,  and  tliat  thry  tliemselves,  as  a 
council,  should  then  give  their  opinion  and  be  re- 
sjioiisible  for  it? — IJut  still  it  would  not  always  go 
back  even  then  ;  althougli  they  were  ofRciiilly  re- 
S[>nnsilile,  they  would  always  l)c  able  to  say,  Well,  we 
took  the  bc-^f  advice  w^e  could  get  ;  we  consulted  .Mr, 
So-and-so  and  Mr.  8o-and--n,  and  that  at  once  diihines 
the  responsiliility. 

11.023.  Uut  would  that  objection  be  obviated  by 
means  of  a  larger  council? — I  thiid^  so,  (o  a  very  great 
extent. 

11.024.  Still,  if  you  take  a  particular  ea^e,  we  will 
say  a  question  in  metallurgv,  it  wotdd  remain  with  the 
raelallurgist,  or  the  one  or  two  metallurgists  ou  the 
council  to  advise  the  rest  ? — There  wouhl  be  chemists 
also,  and  physicists,  and  mathematicians,  all  of  whom 
would  bring  their  knowledge  to  bear  upon  the  question. 
I  think  that  the  council  shouhi  be  I'epresentative, 
but  rather  than  have  no  council  I  would  willingly  .see 
one  a|-)pointed,  sni-li  as  Sir  .Tames  Kay-Shnttle-worlli  lias 
indicated,  a  small  council,  but  I  think  (hat  it  would  be 
soon  found  to  work  inconveniently.  It  would  Avurk  in 
this  way.  that  all  their  inquiries  were  made  really  liy 
persons  unkno\vii  to  the  public,  or  senreeh'  known. 

11.02o.  I  jiresume  that  the  conned  would  report 
whom  they  had  consulted  ? — Yc^, 

ll,02(i.  (.Sir  J.  P.  Ka>/-S/ufff/('>ro>-/h.)  As  respods 
the  sense  of  ivsponsibilitv  is  (here  not  this  tact,  that  a 
small  body  consulting  alter  having  made  any  kiial  of 
inquiries  they  ndght  think  lit  would  lu-ohably  feel 
that,  resnousiliilitv  in.li\  idualiv  in  its  mcnilicrs  more 
Ihaii  a  birger  bodV?— Yes.   |    tliiukthaf    that   is  so,  ik> 


donl 
b.'il.i 


i|liesli 


of 


1    can  ualy 


nl    it.     bcetanes     in     lliat    way 

give  III)'  own  impression  (hat  (lie  prcpondtaiuiee  ef 
advaiilagc  seems  li>  me  lo  be  in  favour  of  what  I  call 
not  a  hirge  couneii  tor  the  sake  of  largeness,  lait.  a 
fairly  l^epresenlalive  eonticil. 

t  1.027.   (  /'rnfrssor  Smi//K)    Ilow  do  you  think  that 

(hi^. cil   would    de;d    pract  Ically  wi  t  h   sneli  a  ques- 

tion  as  that  wliieh  \<.>\\  were  mentioning  earlier'  in  your 
e\idciuv,  (ho  constiiutioii  of  'uou  for  ihe  pui'poscs  df 
ordnance  ;  if  siieh  n  (piestiou  wfre  submitlcd  to  it,  in 
winil  mode  exactly  wouhl  itdealwilh  it  ? — That  is  ii 
ipiestion  which  I  ])resume  as  long  as  the  world  lasts 
will  be  worked  at.  I  presmue  there  never  will  be  no. 
einl  lo  Ihe  exannnation  of  nu'lals,  ami  iherel'ori'  I 
belicNo  thai  llial  will  bo  one  of  (he  regidar  routine 
works  l(.  l)i>  uudert;iken  liy  on»^  or  nlher  or  several  of 
the  laborutories.  It  will  he  always  going  on.  1  think 
it  is  not  a  special  problem  that  could  be  sidiinitlcd  ton 
gciicfal  body  td'  men,  and  solved,  and  (.lisposed  olj  but 
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there  will  be  work  of  that  sort  always  going  on  as 
long  as  the  world  lasts. 

11.028.  Would  not  the  whole  time  of  your  metal- 
lurgist be  absorbed  in  thnt  sort  of  research  ? — No. 
His  work  would  be  that  of  superintendence.  He 
would  have  under  him  very  skilled  men,  men,  some  of 
them  nearly  as  highly  distinguished  as  himself,  and  he 
would  assign  to  each  his  yjarticuiur  work,  and  his  own 
duty  would  be  general  superintendence. 

11.029.  So  that  practically  that  would  be  the  prin- 
cipal part  of  the  duty  of  such  a  member  of  the  council  ? 
— I  think  sij.  I  have  very  frequently  been  asked  what 
definite  duties  would  you  assign,  say  to  this  laboratory, 
and  it  is  always  a  difficult  question  to  answer,  because 
you  can  never  see  what  the  tendency  of  scientific 
investigation  may  be  ;  but  with  regard  to  the  metal- 
lurgical laboratory  there  is  no  such  difficulty.  The 
metals  should  be  taken  up  seriatim  according  to  their 
economic  importance,  and  they  should  undergo  constant 
examination,  which  I  believe  would  never  end. 

11. 030.  Supposing  a  particular  question  should  arise 
about  iron,  for  instance,  requiring  an  immediate  or  an 
early  answer,  what  would  be  done  ? — It  would  be 
submitted  by  the  council  to  the  metallurgical  labora- 
tory, and  such  problem  put  into  a  definite  form  would 
come  before  the  council  and  be  discusjsed  by  all  as  to 
the  best  mode  of  performing  the  experiment,  the  vrork 
would  be  assigned  to  the  metallurgical  laboratory  or 
to  the  physical  laboratory,  as  the  case  might  be,  in 
consultation  of  course  with  its  head.  He  would  express 
his  views,  and  no  doubt  they  would  have  great  weight. 

11.031.  Do  you  think  that  men  of  the  high  scientific 
attainment  that  yon  would  suppose  those  assistants  to 
be  would  really  work  as  well  at  subject:^  given  to  them 
by  order,  as  they  would  at  subjects  chosen  by  them- 
selves ;  that  a  man,  for  instance,  would  devote  so  many 
years  of  his  life  simply  to  such  an  inquiry  as  you  have 
mentioned  ? — That  is  specnlatiiig  on  human  nature. 
Some  men  would  and  some  men  would  not.  But  I 
quite  see  the  drift  of  the  question.  That  if  there  are 
men  of  high  originality  and  great  genius,  they  are  very 
often  better  left  to  themselves,  and  it  is  so  no  doubt ; 
but  still  public  business  cannot  always  conform  itself 
to  the  peculiarities  of  individuals.  They  would  have 
to  be  directed  and  have  to  do  as  they  were  told,  just 
as  the  assistiyits  at  the  Greenwich  Observatory  have 
to  make  observations  of  particular  stars  in  a  par- 
ticular manner,  according  lo  a  particular  system,  and 
reduce  them  in  a  particular  manner,  eveiy  step  in  the 
process  being  laid  down  with  the  most  absolute 
unbenchng  rule. 

11.032.  But  the  determination  of  the  unknown 
properties  of  metals  cannot  be  compared  to  observa 
tions  which  you  can  give  precise  rules  for  making  ? — 
I  apprehend  that  a  judicious  head  of  such  an  establish 
ment  would  in  the  first  place  endeavour  to  have  veiy 
qualified  men  under  him,  and  he  would  then  shackle 
them  as  little  as  possible.  He  would  say,  Now,  Mr. 
So-and-so,  here  is  a  particular  property  of  iron  which 
wants  investigating  :  how  do  you  think  of  setting  to 
work  at  it  ?  An<I  he  would  assist  him  rather  than 
direct  him.  I  think  that  that  is  the  way  in  which  a 
judicious  head  would  manage  those  matters. 

11.033.  (Chairman.)  Are  there  any  other  obser- 
vations which  you  think  it  desirable  to  lay  before  the 
Commission  with  respect  to  this  proposed  coimcil  ?— 
I  have  inserted  in  my  precis,  in  page  13,  a  quotation 
from  a  note  by  the  late  Professor  Baden  Powell,  in  his 
translation  of  Arago's  "  Eloge  on  Dr.  Young."  It  is  a 
very  decided  opinion  given  by  a  very  eminent  man, 
now  no  more,  in  favour  of  tlie  very  sort  of  council  that 
I  am  now  advocatiug.  With  reference  to  the  Board 
of  Longitude,  Mr.  Baden  Powell  remarks,  "  that  ijoard 
"  was  divided  against  itself  and  it  therefore  fell.  It 
"  was  never  upheld  on  the  only  right  ground.  Neither 
"  the  board  nor  the  friends  of  science  sufficiently  urjred 
"  the  strong  and  irresistible  claims  which  they  might 
"  have  preferred  to  the  Government  of  the  country 
"  That  a  Council  of  Science^  with  extended  powers^ 
"  pro^terly  selected,  and  adequately  remunerated^ 
*'  would  be  the  appropriate  adjunct  of  the  Government 


"  of  a  country,  all  of  whose  resources  are  so  powerfully 
"  developed  in  exclusive  dependence  on  the  appliea- 
"  tions  of  science.  The  Government  would  thus  have 
"  had  the  means  of  sound  scientific  advice  constantly 
"  at  hand,  of  which  experience  proves  they  are  in 
"  daily  want  on  every  emergency,  and  which  they 
"  obtained  by  asking  the  gratuitous  services  of  men 
"  of  science,  and  the  Crown  would  have  possesse<l  the 
"  means  of  making  a  graceful  acknowledgment  of 
"  the  services,  and  paying  ajust  tribute  to  the  genius 
"  of  men  devoted  to  the  higher  branches  of  the 
"  abstract  sciences  which  are  of  a  nature  incapable  of 
"  themselves  of  affording  any  kind  of  remuneration,  or 
"  intheordinary  course  leading  to  any  of  those  honors 
"  or  preferments  "whieh  await  eminence  in  other 
"  professions." 

11.034.  Do  you  know  anything  of  the  constituiiun 
and  the  history  of  the  fall  of  the  Board  of  Longitude  ? 
— I  can  give  no  explicit  account  of  it.  Since  meeting 
with  Professor  Baden  Powell's  remarks,  I  have  en- 
deavoured to  obtain  the  Parliamentary  i>apers  relating 
to  the  subject,  but  am  told  they  are  out  of  print. 

11.035.  Have  you  thought  how  far  the  objects 
which  you  have  in  view  in  proposing  this  council 
would  be  accomplished  by  the  establishment  of  a  paid 
academy  as  in  France  ? — I  do  not  think  that  the  duties 
of  paid  academies,  as  far  as  I  know  them,  have  \\\^ 
same  sco|ie  as  those  which  I  should  assign  to  the 
couueil.     I  think  that  their  scope  is  far  more  limited. 

11.036.  You  would  not  recommend  a  paid  academy  ? 
— No  ;  I  wish  to  see  such  a  body  with  the  niost  ex- 
tended possible  duties  ;  and  the  principle  of  an 
academy  is  too  restricted  I  think. 

11.037.  {Sir  J.  P.  .KaTj-Shuttlcworth.)—Y(m  dis- 
tinguish probably  between  a  consultative  council,  whieh 
vou  propose  should  bo  the  adviser  of  the  Government 
on  scientific  questions,  and  an  academy  whieh,  where- 
ever  it  has  existed,  has  had  almost  controlling  power 
over  science  by  distributing  honours,  and  which,  there- 
fore, w^oiild  be  liable  to  certain  objections  on  the 
part  of  men  of  science,  who  would  not  like  to 
submit  themselves  to  any  such  controlhng  power  ? 
— Precisely.  And  it  must  always  be  remembered  too, 
I  think,  that  in  foreign  countries  there  does  not  exist 
what  there  does  in  England.  We  have  certainly  an 
advantage  over  all  continental  nations  in  respect  to  the 
great  strength  of  onr  private  societies.  That  is  an 
element  which  is  almost  absent,  I  think,  in  foreign 
countries,  and  it  is  one  that  is  particularly  strong  here, 
and  particularly  valuable.  And  probably  the  aijsmce 
of  such  societies  constituted  one  ground  for  the  creation 
of  fin  academy.  The  academy  in  some  measure  per- 
forms the  functions  now  performed  by  our  chief  scien- 
tiic  societies  whieh  you  have  just  alluded  to — the  dis- 
tribution of  honours  and  so  on  ;  but  I  do  not  antiei[)ate 
that  the  consultative  council  should  have  to  do  that 
at  all.  I  do  not  myself  attach  very  great  importance 
to  prizes.  I  thiiik  that  all  that  would  be  d.ne 
cpiitc  sufficiently  V>y  o\vc  private  j^ocielics.  The 
Commission  will  have  perceived  that  I  Inue  almost 
studiously  avoided  quoting  foreign  systems  as  being 
models  for  our  system.  I  think,  on  the  contrary,  that 
we  should  create  a  model  for  them,  and  I  think  we 
have  it  in  our  power  to  <lo  so.  Wc  have  a  clear  field 
before  us,  and  we  have  it  in  our  power  to  create  a  far 
more  complete  system  than  any  which  exists  on  the 
continent,  and  in  a  great  measure  because  we  have  our 
scientific  societies,  whieh  are  a  sort  of  foundation  to  Ihe 
whole.  I  wouhl  make  these  the  constituencies — llie 
means  by  which  members  of  the  council  are  elected 
All  that  gives  us  a  great  advantage,  and  tlierefniv  I 
think  we  are  iu  a  position  in  England  to  create  a  far 
better  system  than  any  that  exists  abroad,  and  for  that 
reason  I  have  not  quoted  foreign  systems. 

11.038.  {Chairman.)  Do  you  know  whether  the 
Frencii  government  are  in  the  habit  of  submitting  such 
questions  as  that  of  which  mention  has  been  made 
more  than  once,  as  to  the  properties  of  iron,  and  so  on, 
to  the  French  Academy  ? — So  I  have  understood,  but 
only  in  a  sort  of  desultory  and  accidental  manner.  It 
such  questions  were   systematically  submitted  lo   the 
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ncaacmyl  a|il)i-elu'.."l  tluit  tl,c  members  of  the  ae^clrmy 
coulil  not  iv  tliiMvork.  It  w.nild  ciilirfly  iiller  tliu 
constitiition  of  tlio  lioily,  wlio  nvo  not  conslitutiiUc.r 

sucli  work. 

Il,OoJ).  Is  it  yonv  opinion  that  mncii  ;;!:ood  can  ho 
Jono'hy  tho  grants  of  money  ? — Tcs,  I  think  Unit  gfoat 
Kooil  has  been  doni',  and  gi-oat,  gooil  o;in  still  bo  done 
by  sueh  moans.  There  are  great  mnnbers  el'  |iersens 
ill  ETighnul  who  are  very  eoinpelont  inileod  to  lehanee 
seientllie  knowleilgi-,  anil  May  willing  lo  ile\(ilv  lli-ni- 
selves  heart  ami  sonl  to  tlmt  .ilijeet,  but  wh.i  rannot 
ilu  so  lor  want  or  nn'ans,  an.l  I  Ihniklhatit  is  hii-'lily 
ilesiraWe  that  sueh  persens  sluniiaiie  (neoura'nal  0) 
the  greatest  exlent  pessiMr,  ami  tlaaa'tore  I  Ihiok 
that  grants  ol'  mmu'V  are  one  ot  the  luest  valualile 
nodes  in  whieh  the  Slate  can  assist  sruan-e.  And  1 
^honl(l  also  inelnde  instifnticais.  I  wcadd  not  rolnel 
those  grants  to  iiulividnals,  bnt  private  iuslilnlions 
nnght  also  be  assisled  with  great  advantage'. 

11.040.  Do  you  enoMder  Ihe  1,000/.  grant  to  Ihc 
Eoj-al  Soeielv 'inad|.<|Male  liir  the  pMr|."-r?— 1  ..an 
only  say  that'l  Ihiidi  il  is  a  donnrigld  ahsnrdity  (  L 
e:m  use  no  other  languagel  I"  sujipose  ihat  in  a  oalien 
like  England  1,00(M.  dislriluiled  yearly  ean  jireduee 
any  material  etli-et  npon  science.  That  il  laotliiees 
some  cil'eet  of  eourse  is  undiuibleil.  Yon  eaimut  spend 
any  money  at  all  upon  science  honestly  witleait  pro- 
.hu-nig  siinie  gooil  elVeet ;  but  that  a  great  nati.m  like 
Eiigland  diou'ld  be  satislicd  vvitli  the  di^lrihnlion  (d' 
1,00(1/.  fur  encouraging  inilividual  re-earch  ^ccnis  to 
me  nulhliig  short  efalisardity. 

11.041.  Have -^-oii  fornu-d  any  idea  in  ynnr  ewii  niind 
as  to  -what  amonutit  would  be  desirable  in  apjaa.pi  iale 
i'or  the  purpose,  or  would  you  have  it  a  variable  sum  ? 
— I  think  it  should  bo  variable  ;  as  opportunities  liir 
.spending  money  in  that  way  occur  the  Govermncnt 
should  avail  Ihcmselvcs  of  such  opportunilies,  but 
perhaps  it  would  be  considered  imbusinesslike  lo  say 
that  an  mdiiniled  sum  should  be  spent  annuallv.  I 
should  eertaialv  lliink  Ih.at  lO.OOO/.  a  year  luight  be 
sjieut  wifluHit'lhe  suadlesi  liar  oi'  extravagance,  and 
with  the  ccTtairdy  of  Ihe  mc-t  imiiortant  return,  be- 
cause the  disfribnliou  ofa  cemparafively  large  sum  like 
that  will  bo  the  means  of  liu-ilitating.  not  so  umeh  a 
greater  lunuber  of  invesllg.ilions,  but  a  diirerent  class 
ol  iuve-rigalions  allogeihcr;  a  class  of  iuvesligalinus 
which  now  cannot  be  uudcrlaken  bv  the  small  grants 
which  annuallv  are  available      Tluivfore,  if  pressed  lo 

name    ,i    suuj,'  I    si Id    say    that    10,(1110/.   .■crlaiuly 

might,  wilhoul  ■■triv  tcai-,  In-'as.-igued  to  taal,  ]iurpose. 
liut  here  renies  i'li  Ihc  advaulage  of  soinrlliiug  like 
a  system  for  ihe  goeeriiUKait  of  riaiaiec  ;  Ibat  is  a 
cjucstior!  wjiieh  wfaild  arise  willi  each  I'slinialc.  As 
the  jMinisli'r  ol'  Science  prc'seiiled  bis  ,.sliuiale  he 
might  be  abl.-  lo  show  lliat  Ihc  gniit  fisr  vcar  iv.is 
iusnllicicnl,  aod    llial     lis    li.td    assieiicd    o(ij)iii)/.    r„r 

Ihc   ne\i    ycai'.      (If  , i>c    llic..   luallcr   vaadd    lie    de- 

b;Llcd  in  i'al'liamcnl,  but  at  pi  c«ciil ,  Iiccmu-c  liaa-c  is 
nobudy  lo  sdlle  llicsi;  ,[iH.-(ions,  llicv  arc  sdllcd 
once  fur  all,  .ami  Iheyarc,  sclllcd  at  a  "gi'.cu  period, 
and  Iheu  eic'li  suia.cs.-ivc  adnfnnsl  r;i'l  ion  acccpis 
llnan  life  lis  file.  Thi'lv  is  no  poner  ol'  alleiiicj  b,- 
can.e  lliere  is  nol.ody  lo  ./o  (n.  Tlaav  is  lileraill  iu 
ciio-  (Ire.einriienI  n.,l',odv  U,  i'.,  lo  villi  Ihe  hop."'  ol' 
J.iafing  Itef  ;n  and  inleliigiOle  lo  him  llail  llos  .iranI  is 
in»Hlliei..r,l.       1  ,,;,y  Ihal   mosUah  isedly,  as  havil'ig  .'ona. 

to  my  fmnvlcd.'e'oi .xiini  vvilh  a'pplieall.ais  lo  Ihc 

(loveinirna.t  I'.a'  ..od  o,  III,,  la^lip,- xpcdilnnis.       I    li;ue 

b.a.n  I,  nu'lnhii'  of     eieinl  i-omnntlees  rvcenlly  Ii:,l 

:  nhjecl,   mid    one   of  Us-   grc'it   .lillieoll  ies   li,.|'s  aln.avs 

been  Ihal    v.e  did    nol     fiion-  «l lo    apply   lo;    I  licVe 

was  really  no  men. her  of  (h,.  Covin .nl   u  ho  e   hiisi- 

ne:s    it    was    lo   I  nleilain  mi    applieiili f  Ihnl,    mhI. 

And,  ac-oriliiigly,  on  one  ,.<.casion  llie  ..ipplicnl was 

iirst    Ftait    lo     the    Adinilally,    who     seal     hnek    n     \eiy 

hicnnic  reply  indeed,  b,  aay'lliat  lliey  had  nemis  a't 

all  for  such  purpose:-:;    llie_y,.onlil,niiy  hdl,  :iliiinl  ships. 

Then    it    w:is    sent    he  ■I'.v.asMry,  vlici:    il,    ,vas 

misnnilerslood.  4'liere  \ya::  imliody  lliere  ivliii  knew 
anything  niiont  scicnee,  ..mil  Ihe  thing  was  totally  inls- 
uudursloud,  and  it  would  have  fallen  tlnoiigii  but  for 


the  enterprise  of  an  individual  who  was  fortunate 
enough  to  got  the  e.av  of  the  Chancellor  of  the  E.\. 
eliequer,  .and  persuaded  him  to  make  a  grant,  whieh  it 
was  not  his  duty  to  do  at  all  ;  it  is  no  part  of  the  duty 
of  the  Chancellor  of  the  Exchequer  to  make  grants  of 
money,  it  is  his  duty  to  prevent  grants  of  money  being 
made.  That  e.Kpedition  very  nearly  failed  altogetber, 
not  beciuise  of  the  unwillingness  of  the  Government 
lo  assist,  but  because  there  was  literally  no  member  of 
Ihe  (Jovermui.nt  to  whom  to  make  the  application. 
And  so  witli  reference  to  this t_loAcrnmont grant  which 
is  now  made;  if  Ihc  Uoyal  Society  fedt  disposed  to 
liivoiii'  the  idea  of  a  larger  grant  they  would  not  know 
\vliom  to  turn  to;  tbey  would  make  application,  no 
doiibl,  lo  Ihe  I'i  ime  Minister,  and  we  Jiuow  what  use 
it  would  be  III  ni,al;e  an  ap[dIcation  of  that  sort.  In 
saying  this  mv  inlenlion  is  not  to  blame  anybody,  hut 
it  is  ohvious  IhatgiMitlcmcn  who  are  eng.aged  in  politics 
ha\e  not  time  lo  dc\ote  to  science. 

11.040,  (Dr.  S/ffirprij.)  Do  not  }0n  think  it  would 
bi;  hiir  lo  nole  llait  Ihat  gr.ant  of  1 .000/.  was  a  sponki- 
neous  oU'er  from  1  he  l^rime  iMItiister  of  the  day  ?— I 
believe  it  was.  1  \v;is  inroianed  by  the  late  Presiilent 
I'l'  the  Koyal  Society,  .Sir  Edward  S:d)ine,  that  Lord 
Palmerstou  had  told  him  Ihat  if  the  lioyal  Socicly 
only  said  so,  Ihe  grant  should  be  made  10,000/.  I 
remember  Sir  Edward  Sabine  telling  me  that,  auil  I 
reiuember  my  reply.  I  said  that  I  thought  lie  hud  a 
great  deal  lo  answer  for  ill  not  having  asked  for  it. 

11,041).  If  any  lairtieular  obje<;ls  should  arise 
rei|uiring  a  larger  gr;int,  yon  would  be  prepared  to 
ri.connnend  il  ?— Yes. 

11,044.  (S,rJ.  J'.  Kaii-ShiilllfWorUi:)  Can  yon,  ot 
your  own  kmnvledge,  as  a  meiober  of  the  eonimitleeof 
Dislribulion  of  the  Royal  Society,  stale  whether  in  the 
arbuiuislraliou  of  that  grant,  it  b;is  been  given  ehiefly 
tor  abstract  seientllie  investigation  or  not? — As  far  as 
I  know  the  r{.gulali(ms  relaling  to  the  gi'ant  there  are 
no  limitations.  I  think  it  resis  entirely  with  tlie 
disia-clion  of  Ihe  eouimitlee  who  should  receive  the 
grants,  :ind  ilie^- nre  a\;ulable  not  only  to  the  fellows 
of  the  lioyal  Soeielv,  assume  suppose,  but  to  the  ^vho!c 
country.  Any  person  wdiatever  is  entitled  to  inalie 
a])pIie;itiou  I'oi'  a  portion  of  that  money,  and  his  apiili- 
cation  will,  as  a  matter  of  nei-essity,  be  submitted  lo 
the  eommittee,  and  lliere  it  is  abvavs  discussed  with 
vca-y  great  care,  and  possibly  referred  back  to  Ihe 
apiilicant  for  fii'lher  inl'orm;iiiou.  ;iud  so  on.  But  the 
kind  of  research  is  not  deliiieil  in  any  way  ;  it  is  given 
for  every  v;irielv  of  seienlitle  work.  If  vou  willalloff 
me  In  amplify  my  ;iiiswer  lo  your  question  it  might  lie 
as  well  to  ]il:iee  n])ou  record  that  the  eonialiltee 
{■onsisis  of  [o  jiersons.  L'l  are  members  of  Iho 
eouueil.  The  C'.aiueil  of  Ihe  Koyal  Society  are  a- 
ojlirio  members  of  lluit  eonmiillee,  and  the  other 
I'uoiety  are  fdlows  of  ihe  l!..yal  Society  eleeleik  I 
am  not  quile  sure  Iiy  whal  proee-s,  probably  by  the 
eonucil,  so  Itiat  there  are  11'  men,  many  of  tlieia  of 
very  great  disliiiclion  in  seieme.  who  are  oeeupieil  in 
ilislribuling  l.OIHV.  a  year.  jVnd  I  roust  say  this, 
Ihat  I  have  eonlinued  lo  an  as  ;i  member  of  Ihal  eoill- 
millee,  b.eanse  I  would  not  wilhliold  any  httle  help 
Ihat  I  eonlil  .;ive  lo  seieme  in  whalever  w.ay  it  oould 
he  given,  bill  I  li:ivi.  never  left  Ihe  eommi'tlCC  room 
willioul  r.'ebn;;  llial  I  have  been  nigagcd  in  tlio  per- 
rormauee  of  A  rldienlons  farce.  Theiv  is  no  other 
langiia.ge  Ihat  i  can  le.ewilb  iiro|uaetv.  Itisaliili- 
enl. ins  fill, a.  Unit  a  body  like  llial  (1  Inive  freqaeillly 
seen  oO  ami  odd  meini.ers  pieseul)  should  he  IIkTC 
iliseu:sin;r  for  liours  loeelher  ihe  ilishlbnilou  of  such 
a  Sinn  as  .Kill/.  ,„■  KHI/.,  for  I  may  menliou  that  the 
whole  gram  is  not  hioiighl  under'  discussion  at  once. 
"When  a  eerlain  niiiMher  of  ;ip|iliealioiis  have  been 
iiuiile,  Ihe  seeielary  ill  his  diseretion  calls  a  eoinniittw, 
anil  somelimes  Ihe  amount  lo  be  dislrihuted  is  not 
more  Ihan  ahonl  ;!00/.  or  100/.,  and  for  thirty  odd 
enhiicul  iiicii  lo  bo  la'ciipied  for  a  whole  afternoon  in 
ilistrilnlling  sueh  a  sum  of  money  as  that,  I  call  onlj 
say  what  I  have  said,  is  preposlerons. 

'11,01.-1.  {Ill:  S/i,ir/,n/.)  It  luiglit  bo  nsel'ul  to  have 
your  opinion  as  to  the  reason  why  tlio  ai»jilicatious  Hit 
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appropriations  tVoiii  the  (.iovornnient  i^rant  are  not 
more  extensive  ? — 1  believe  it  is  quite  true,  and  I  thiuk 
tliat  is  what  Or.  Shnrpev's  question  points  to,  tliat 
sometimes  the  ■\vlioU-'  1. 000/.  has  not  been  Jistribntod. 
I  can  only  oxphiin  it  l«y  suppoMu;;-  thai  seieutilie  inves- 
titjation  now  has  avvi\  ed  at  sueh  a  point  that  really  it 
cannot  be  piu'sued  by  moans  of  small  smns  of  money. 
I  lu'iieve  that  that  is  the  true  oxjilanation,  for  I  re- 
meuiiier  an  objeelion  'whieh  ivas  made  to  me  when  I 
iirst  be!::an  considering  these  various  questions.  Tlie 
objection  was  made.  "  Why.  what  nonsense  it  nm?t  be 
'•  to  ask  the  (.Jowrument  i'or  hiboratories  in  wliieh  to 
"  pi,rt'onu  s'JiMitilie  experiments  when  you  eannot 
''  >|icud  1,000/.  a  year  upon  them!"'  But  it  seems  to 
me  that  llial  uriiument  lends  quite  the  other  way.  that 
1.000/.  a  vear  is  not  a  sutlieient  provision  for  that 
work  whie'h  eould  be  done  only  iu  ji-reat  establishments. 
ll.OUl.  In  sueh  a  ease  as  that  of  the  observation  of 
the  eelipse,  a  very  nmeli  lar^vr  sum  was  required  than 
•was  plaeed  at  the  disposal  of  tlie  iTOvermnent  Grant 
Comiuiitee  ?  —Yes.  of  course.  Tt  would  have  absorbed 
two  or  three  venrs  of  the  Governnionl  graut. 

11.047.  {C/ii/iri/iai/.)  Would  you  propose  to  entrust 
the  disti'ibulion  of  any  sum  of  money,  whate\or  it  may 
be.  tlial  was  voted  by  the  Govermaent,  to  this  eonsul- 
tative  eouneil,  su[>posinp:  it  to  be  established? — Yes. 
Mv  idea  is  tliat  this  duty  whieli  is  now  performed 
jji-atuitously  by  the  Koyal  Soeiety.  and  I  must  ?ay  is 
performed  aecordiuj;  to  my  humble  judgment  mc^t 
admirably  and  conscientiously,  is  a  duty  which  shoidd 
devolve  upon  the  council. 

11.048.  I'nless  such  a  council  wa?  established  you 
could  not  suggest  any  inqirovement  in  rhe  present 
an-angemenl:  with  regard  to  distribution  ? — Xo, 
eertaitdv  not.  It  could  not.  as  matters  now  stand,  be 
in  better  hands  than  those  of  rhe  Eoyal  8ocie:y. 

11,040.  {Pi\>lcssor  Stnit/i.)  Woukl  you  propose,  in 
increasing  the  amount  of  the  grant,  to  widen  iu  any 
way  the  purposes  to  which  it  is  applied,  because  at 
present  no  part  of  the  personal  expenses  of  any  person 
who  receives  the  grant  are  paid  : — Xo.  they  are  not. 

U.Ooi.).   Would  you  propose  that  that   slionld  con- 

The  ivitne 


-.ny     mrn 
bnl  vrho 


tinne  ?— I  thiid;  that  the  utmost  liberality  should  be 
displayed  iu  such  matters,  i  shouhl  wish" to  augment 
it  where  ir  seemed  necessary  and  -\\dierc  the  object 
seemed  to  deserve  it.  ( )f  course  with  so  small  a  grant 
it  is  out  of  the  question  to  do  that,  but  I  siiould 
certainly  wish  to  see  that  done.  To  take  the  ^erv 
exanqde  which  has  just  been  allu.led  to  bv  Dr. 
Sharpcy.  that  of  eclipse  expeditions,  there  was  a' great 
ditlienlty  last  year  in  equipping  and  organising  tlie 
expedition  to  India,  and  great  difficulty  in  liuding 
jun-sons  willing  to  go,  because  the  sum  ot  nioncv  \n--i- 
vided  by  the  Government  was  barely  suilicieiit  :  in 
fact  I  believe  it  was  iusntlicient  to  cover  the  cx;  eus<  - 
of  the  voyage  out,  the  cost  of  the  in-^trumeut^  and  the 
niia\oidablc  general  expenses,  but  tlie  per.-enal 
^■X]'enses  of  the  persons  who  went  out  had  te  be 
defrayed  by  ihem-elves.  Tlure  wen 
who  would  have  done  most  exeelKait  sc 
really  eould  not  all'ord,  in  the  iirst  place,  to  neglect  their 
Inisiness  at  home  for  several  months,  and  iu  the  r.exL 
place  to  go  out  and  incur  eon^idecablc  cxikmim'  in 
India  for  the  puliHe  good.  The}"  -were  tlier,'  in  the 
performance  of  what  1  conceive  to  be  a  national  work, 
and  they  did  it  at  their  own  expense.  T>nl  I  do  not 
thiuk  that  that  is  a  right  state  of  ihiug-^  ;  aud  the 
question  which  I  have  ju--t  been  as];cd  bears  upon 
that  very  point. 

ll,Ool.  {ChainnaiL)  Do  you  tlduk  it  possible  that 
if'  grants  of  money  were  given  to  a  i.-ensiilerablv  greater 
extent,  they  might  possibly  ^uperseile  the  necessity  of 
your  other  recommendations  as  to  the  e-^tabli-ihment  of 
new  Government  institutions  ? — 1  tliiuk  luu.  I  thiuk 
that  Ixith  deseriptious  of  agency  will  require  to  lie 
cnqdoyed.  The  routine  strengtii  whleli  is  ufitained  by 
a  permanent  establishment  would  he  one  thing  Tending 
in  one  direction,  aud  the  occasional  energy  of  indi- 
viduals -would  be  quite  a  dinerejit  thing,  and  lie;h 
slionld  lie  encouraged.  I  do  not  thiuk  that  tiny  would 
modify  each  other  at  all.  but  that  they  would  help 
caeli  other. 

I1.0o:2.   Are    there  any  other  ai.ldiii.cis  ^rlceli    y>>n 
would    wi?li    ro    make    to    vonr    e^"idenee ': — .Vt    this 
nicment  noihing  else  oeeurs  to  me. 
^s  withdrew. 


Lu'.i.-Col. 

A.   ^Irauqe, 
F.li.S. 


Etnw^KD  Fkaxklaxp.  Kv.].,  rii.D., 

n.OoO.  (  Chairman.')  On  a  former  occasion  you 
slated,  did  you  not.  to  the  Commission  that  seicniitie 
research  has  made  nuich  more  progress  in  France  aud 
Gcrnntny  that  in  this  county? — Ye-.  I  did.  I  gave 
some  statistics  at  that  time  bearing  upon  the  sul->jcct 
■witli  regard  to  Chemistry,  showing  that  chemical 
research  progresses  more  rapidlv  both  in  France  and 
in  Germanv  than  in  this  country,  and  perlnqi-^  I  nuiy 
be  allowed  to  add  now  some  further  statistics  wliii.li 
T  have  colleetcd  recently  in  rel'erence  to  the  compara- 
ti\c  energy  of  chemical  re-earch  in  Germany  aud  iu 
Eughiui!.  as  illustrated  by  the  jiaper-^  eonnnunieated  to 
tbc^KugHsIi  Chemical  Society  on  the  one  hand,  aud  to 
the  Grcrman  Chemical  Society  o\\  the  other.  Tlie 
English  Clunnieal  Se>aety  has  been  iu  existence  for  ol 
rears,  but  in  uo  single  year  during  that  time  has  it 
received  more  tlian  .54  original  paper-,  -whilst  the 
German  Chemical  Seiiery  received  in  the  year  1^-70, 
2oo  orii;inal  llaper^.  e.ud  iti  the  vear  1S71.  -3S. 

11.054.  {Dr.  Sh.nyc;/^  Wliieh  -eciety  are  you 
referring  lo? — The  l>erhn  society. 

ll.Ot'J.  {Chuirnian.')  Is  that  eonsivlered  to  embrace 
the  whole  of  Germany  : — Yes,  there  are  memliersof  it 
distributed  all  o\er  Germany. 

ll.Ootk  Would  yon  say  that  on  the  average  each  ef 
those  pa]ierswas  of  equal  importance  and  equal  \-aluc  : 
—That  I  eould  nor  say. 

11.0o7.  I  mean  avi-  tlicv  in  the  habit  of  couiuuinicat- 
iiTZ  papers  on  matters  o'i  less  iuq-.ortance  iu  Gernnuiy 
than  in  England? — I  should  think  not.  I  should 
say  the  reverse,  but  I  -v\-ould  not  pledge  m}-self  to  the 
absolute  accuracy  of  such  a  statement.  A  great  inniiber 
of  lho>e  ]ia]H--rs  conmnmicatcd  to  the  German  Clicmical 
Skiciety  were  papers  of  very  ceusiderablc  impertaueo. 


D.C.L..  F.K.S..  i\u-iher  examined. 

ll.OuS.  (iV,;^;^\^7■)r  Smith.')  T.ut  were  there  not  a 
good  number  of  sniaUer  comniunication-;  anions-  tlc.ui  ? 
— Yes.  there  were,  but  this  -was  the  ease  in  both 
countries.  Xo  doubt  the  majority  of  the  pape-L's 
would  be  put  under  that  catcLi'orv. 

11.0o9.  {Dr.  Sharpn/.)  Are  chemical  papers  com- 
mnuicated  to  the  Aeadem\'  oi'  Science--  ai  Uerlin  : — 
Yes. 

ll.OoO.  That  would  be  iiuiepen.lent  altO:;et!ier  of 
these  of  which  \-ou  have  bcv'U  speaking; — Yi.-^.  inde- 
pendent of  Those  certainly 

11.061.  And  so  in  making  a  Cinnparl-on  y.ni  would 
al>.»  exclude  from  the  Engli>h  pap-r-  those  that  were 
coniuiunicated  to  the  Ko\-a!  Society  ?— Ye-,  in  the 
comparison  I  take  no  notice  of  the  pajvrs  to  the  Koyal 
Society,  but  they  certainly  woukl  not  b,'  niure 
nuniereu-  than  those  eonnnunieated  to  the  dilloreiir 
German  Academies,  sucii  a<  the  Berlin  and  I\Iuuich_ 
,Ve:ulemie-.  and  several  ether  similar  seienriiic  l>odics. 

ll.OoLk  [C/iairui'iii.)  It  -would  not  be  stating  vonr 
opinion  too  strougl\-.  I  }ircsinnc.  to  sav  that  von  coi> 
?idcr  research  to  be  ^ery  kingnid  in  England  : — Ye-. 
taking  the  ri.s-.ilis  of  t!'.o.-e  siati^iies  ;■..-.  \ve'.l  as  uv\"  own 
observation  in  the  matier.  I  cannot  bnl  conclude  that 
re-c;u-ch  is  at  present  progres-ing  very  langnidl}-  in 
ihis  country,  and  has  done  so  lor  manv  vear-  pa-t. 
"We  have  various  modes  devised  osten>il'l\-  for  the 
r.dvaneement  of  science  in  this  eountrv.  -whieh  are 
progressing  with  more  or  less  activity  ;  lor  iu-;.rer.\ 
we  have  the  instruction  ot'  pupil-  in  ju-aciie::!  :.nd 
theoretical  science.  AVe  have  public  lecr;ne;-.  >-l:v:;  as 
those  given  at  the  Eoyal  Insriuuion,  ef  very  a  Inr'ra'ele 
quality  i'or  exciting  au  inrere^t  iu  seiei.e.^  ::i  the  -public 
geueraliv.  The  same  thim:-  i-^  aUo  going  on  in  tiitr 
^      ~    E  4 


K.  Fr.:,. 

,',',(  ri 

£„;..  / 

•i-l). 

y.i: 

.S. 

13G  ROTAT,.   COMMISSION    ON    SCIENTTFIG    INSTRUCTION,   ETC. :— MINUTES    OF    EVIDENCE. 


icientilic 
incve 


E  Fr„,M„ul  wvitios-of  ••"■«'■''--"  I"'-  pevio.Ucals,amUYe  h.ye  nlso  a 
£.,,  J'4  J)  m^phiv  iu  musnuiis.uiul  uxlnliuioiis ol  Viuious ohjools ot 
•'-■"  -      '■     iiitfivt.     Ami   liislly  we  liavr  II,  coimmKiUy 

iibel'    .li'    liaiLflbluiks,    cyrloiia'dias,    and 
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satisi'actorilv.      "But,    in    ray   opinion,    they  are   only 
accessories  'to   llio  real  ailvanceinent  ol'  science  ;   tliey 
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11,063.  You  think  that  Ibeio  can  be  no  real  advanee- 
ment  of  science  without  original  reseaiali  .'—No,  there 
cannot. 

11.0:i4.  i^'an  yoii  make  anysuggostionsastotheslimu- 
lating  of  original  research  in  this  ciainfry? — I  have 
alreailv.  upon  one  of  the  former  occasions  wlien  1  was 
examiifd  by  this  Commission,  mentioned  some  tacts  in 
connexion  with  that  question,  namely,  the  necessity,  as  I 
concei\e,  tor  making  original  research  enter  into  the 
reqniremeuts  necessary  tor  the  taking  of  the  highest 
degrees  iu  science  iu  this  conntry.  And  this,  so  far  tis 
teachers  of  science  in  this  country  are  concerned,  is  at 
the  present  moment  a  matter  of  the  most  urgent 
importance,  iu  order  to  seeirre  greater  acti^-ity  in 
research.  But  we  have  iu  this  country  a  considerable 
body  of  investigators  who  are  not  engaged  iu  teaching 
at  nil,  and  1  think  that  this  is  a  pecuUarly  hopeful 
feature  of  ottr  case.  It  shows  that  the  English  have 
Jiot  only  a  taste  for  research,  but  that  they  have  a 
natural  talent  lor  it.  We  have  numerous  men  like  Mr. 
Gassiot,  .Sir  A\'.  Grove,  Idr.  De  La  Kue,  l\Ir.  Spottis- 
woode,  llr.  Ilnggins,  JMr.  Uuppa,  iMv.  Buckton,  ilr. 
•lotile,  llr.  Lockyer,  Jlr.  Perk  in,  iMr.  Schunck,  Colonel 
York,  ali.l  others  v.Jiolil  1  could  name,  ^rlio  are  not  in 
any  way  engag.'.l  in  teaching,  and  iiev.a'  have  iieeii, 
but  who  ha\'e  nia.le  important  original  r.;searelii..s,  and 
have  spent  a  goo.l  deal  of  th.'ir  time  in  the  working  out 
of  new  .liseoveries.  Aow  that  nielhod  of  stimulating 
r.-earcli,  wdiich  I  have  m.ntione.l  in  my  former  exami- 
nation, would  not  of  course  ajiply  to  them.  iM.m  of 
this  class  are  really  jn'culiar  to  Kughnid,  for  I  ha\e 
never  known  any  such  instance  in  German}'  or  iu 
France,  of  men  altogether  disconnected  with  teaching 
taking  up  research  in  the  way  it  is  done  in  Englau.l.  i 
think  that  for  sncli  men  the  establishment  of  national 
institutions  such  as  those  wdiieh  are  rccoinmciidc.l  b}' 
Colonel  t-itrango  would  be  ]iecu!iarly  useful.  In  fact, 
[  lia\'i'  lieae.l  s.je.ral  of  these  gentlemcii  e.X]ness 
to  tlie  great  advantage  it  woiilil  be 
il'  th.y  c.iiil.l  go  to  some  inslitnlion  of  that 
kind  to  coiiilii.-t  r.Mitreh,  wli.a-e  expensi\e  iiistninieiits, 
wlii.'h  aiToltiii  r..'<|iiin.il  for  their  expcrliiiiails,  w.'iv 
pi.ni.l..<l     l.ir    a    niniiber    of    siii'li    iiiM'stiealors,    and 
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them.  And  I  have  reason  to  believe  that  no  iacon- 
sKlenible  number  of  men,  more  especially  of  those 
educated  in  some  of  the  science  bclioob,  would  under- 
take researches  if  such  facilities  were  afforded  them. 

11.065.  AVoald  you  consider  the  chief  use  of  sueli 
inylitutions  as  laboratories  to  be  to  enable  private 
iii(|iiii'ers  to  carry  on  their  researchey,  or  would  you 
j)rii|K),<v  tliat  any  iuvestitratioiis  yliould  be  canied  on 
liirrc  (jii  l.L-half  of  the'"  Slate  ?— I  think  that  both 
(liiii^;s  iiii^lit  be  provided  for.  The  State  requires 
many  iniportiiiit  investigations  to  be  carried  on. 
Siifli  iii\'rsii;jiiiionH  are  hv'm'^  continually  eouducted 
ill  liiiiMiii^'s  (illen  very  ill-udapted  for  the  purposo,and 
■wliicli  an-  filled  up  fur  tiie  purpose  at  agreatcost.  The 
lal  loiatory  of  the  Kivr  is' C'oinmis.sion,  for  instance,  which 
\\r  have  oceupli'd  for  four  years,  was  constructed  in  a 
lunise  in  Victoria  .Street ;  a  rent  of  200/.  a  year  is  paid 
fui-  it,  and  it  iy  literally  nothing  more  than  a  mode- 
latc  sized  room,  and  two  smaller  ones,  very  ilj. 
adapted  for  the  purpose.  Consequently  this  labora- 
tory is  not  so  cflicient  as  a  buikliug  erected  for  the 
express  purpo.'ie  of  conducting  such  investigations 
would  be.  That  might  well  form  one  part  of  the 
ol^jefts  of  such  a  building,  but  I  should  think  thatso 
fill-  as  abstract  research,  of  wiiich  we  are  more  especially 
sjieaking,  now  is  concerned,  the  other  portion  of  those 
objects,  namely,  the  encouragement  of  original  investi- 
galioniu  the  case  of  amateurs  would  be  more  important, 
because  the  investigations  made  for  the  GovcrnmeDt 
are  essentially  practical  investigations  ;  they  are  not 
usually  of  that  character  which  lead  to  discoveries  or 
to  the  advancement  of  science. 

1 1.066.  Woidd  you  place  those  laboratories  undera 
permanent  olhcial  ? — Tli^'v  must  of  necessity  be  under 
tlie  ilireet  and  constant  superintendence  of  some  one 
thoroughly  conversant  with  the  operations  goiii?  on  in 
them  ;  and,  so  far  as  the  conducting  of  the  separate 
original  researches  is  concerned,  I  think  that  it  would 
l)e  very  de^iraljle  that  the  admission  into  such  institii- 
t.inns  should  be  granted  through  some  such  body  as  the 
liesearch  Fund  Committee,  for  instance,  of  the  council 
ol'  the  lioyal  Society,  or  some  body  of  that  kind,  who 
would  make  intelligent  and  impartial  iniiuiry  into  tlic 
qualifications  of  the  men  applying  fur  accommodation. 

11.067.  You  would  not  throw  upon  the  director  the 
snle  responsiliility  of  deciding  who  should  be  admitted 
anil  wim  ^liould  not? — I  think  that  would  Dot  he 
desirable. 
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laboratory  ? — I  think  the  metalhirgioal  one,  in  the  first 
instance,  mi;^ht  be  combined  mth  the  chemieul 
laboratory,  as  the  processes  are  similar.  There 
■would  be  the  chemical  laboratory,  the  physical  labo- 
ratory, the  physico-astronomical,  as  we  may  term  it. 
and  the  biological.  It  would  be  necessary,  in  con- 
nexion with  the  physico-astronomieal  observatory,  to 
have  the  means  of  performing  vanous  chemical  experi- 
ments and  making  physical  observations.  Of  course 
the  chemical  operations  would  bo  quite  subsidiary  to 
the  cosmical  observations  there. 

11.074.  Are  yon  prepared  to  express  any  opinion  as 
to  the  way  in  which  scientific  aid  is  sought  in  pailia- 
mentary  committees  and  in  courts  of  justice  ? — Yes,  I 
have  had  foi'  many  years  past  considerable  experience 
in  the  way  in  which  scientific  aid  is  sought  and  given 
in  both  these  cases,  and  it  lias  always  occurred  to  me 
that  nothing  could  be  worse  than  the  way  in  which 
such  tilings  are  now  conducted.  I  beheve  that  the 
giving  of  evidence  in  parliamentary  committees  and  iu 
courts  of  justice  by  scientific  men  has  done  a  great 
deal  to  bring  science  into  discredit,  not  to  say  into 
contempt  in  this  country.  There  is  no  counterpart  of 
the  method  employed  here  in  Germany,  where  the 
experts  employed  in  such  cases  are  always  placed 
upon  neutral  ground,  and  they  make  their  investiga- 
tions without  any  bias  in  favour  of  one  party  or  the 
other.  They  are  called  in  either  by  the  Government 
or  by  the  court,  where:is  here  they  must  be  called  in 
by  one  party  to  the  suit  or  to  the  bill,  as  the  case  may  be. 

11.075.  In  speaking  of  parliamentary  committees, 
you  refer  to  evidence  given  before  private  bill  com- 
mittees chiefly  ? — Yes,  chiefly,  but  that  is  also  to 
some  extent  the  case  with  public  committees,  because 
there  are  generally  interested  parties,  and  they  engage 
their  scientific  witnesses,  whom  they  induce  the  com- 
mittee to  call,  so  that  the  same  evil  is  found  there, 
although  it  does  not  occur  to  quite  the  same  extent.  If 
the  inquiry  is  somewhat  of  an  abstract  nature,  aud  does 
not  involve  great  commercial  interests,  I  believe  that 
there  is  very  little  of  tliis  objectionable  mode  of  getting 
evidence  going  on  in  the  case  of  public  committees. 
But  when  large  commercial  interests  are  at  stake,  I  am 
afraid  there  is  much  the  same  objection  to  the  way  in 
which  scientific  evidence  is  sought  and  obtained  in 
public  committees  as  there  is  in  the  private  ones.  It 
is  impossible  for  a  scientific  man,  called  in  as  he  is  at 
the  present  time  in  those  cases,  to  arrive  at  a  sound  and 
impartial  judgment  on  the  subject  before  him,  because 
the  party  who  seeks  his  help  carefully  conceals  from 
him,  or  is  perhaps  ignorant  of,  many  things  that  would 
prejudice  his  side  of  the  case. 

11.076.  {Dr.  Sliarpey.)  Are  you  aware  that  it  has 
happened  that  scientific  men  have  made  a  point  of 
declining  to  give  evidence  in  cases  of  the  kind  which 
you  refer  to,  in  consequence  of  the  prevalence  of  this 
objectionable  system? — That  has  not  unfrequently  been 
the  case.  I  know  one  or  two  prominent  instances  of 
that  kind,  where  they  have  declined  altogether.  And 
it  is  not  uncommou  for  other  scientific  men  who  do 
not  decline  altogether  to  decline  in  a  certain  number 
of  cases  in  which  it  is  evident  that  their  aid  is  sought 
not  for  the  purpose  of  arriving  at  the  truth,  but  with 
the  object  of  advocating  a  client's  case. 

11.077.  {Chairmaii.)  In  Germany  are  the  parties  to 
a  suit  prohibited  from  calling  professional  evidence  in 
support  of  their  side  of  the  question  ?~I  am  not  aware 
whether  there  is  any  distinct  legal  prohibition,  but  I 
have  understood,  on  making  inquiries  in  Germany 
from  my  scientific  friends  there  who  are  in  the  habit 
of  giving  this  evidence,  that,  as  a  matter  of  fact,  the 
experts  called  in  are  always  upon  neutral  ground. 

11.078.  Possibly  that  is  owing  to  the  public  opinion 
of  the  country  being  adverse  to  such  a  system  as  exists 
in  this  country  ? — Possibly  it  is. 

11.079.  Can  you  suggest  how  it  would  bo  possible 
to  introduce  such  a  system  in  England,  so  as  to  secure 
the  neutrality  of  any  evidence  of  that  character  ? — 
The  employment  of  scientific  witnesses  by  the  Govern- 
ment or  by  the  court  in  which  the  action  is  being 
tried,  would  completely  get  rid  of  this  objection.     But 
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probably  a  better  plan  would  be  to  call  in  the  aid  of 
such  a  council  us  that  which  Colonel  Strange  lias 
proposed, — a  council  of  scientific  men,  or  a  sub-com- 
mittee of  that  council.  I  think  that  the  functions  of 
that  coiracil  might  very  well  be  extended  to  the  giving 
of  advice  of  this  kind  to  the  Government  and  to  the 
bench. 

11.080.  Would  you  think  that  the  court  should  be 
prohibited  from  receiving  any  evidence  except  from 
scientific  persons  so  recommended  ? — I  tliink  that  would 
1)0  too  strong  a  measure.  I  do  not  think  it  would 
be  possible  or  desirable  to  do  that;  but  the  evidence 
of  a  witness  called  by  either  side  would  naturally 
have  far  less  weight  than  tlie  evidence  of  a  council 
called  in  without  prejudice  to  either  side. 

11.081.  Do  you  think  it  advisable  tliat  tlie  judges 
should  be  empowered  to  call  for  such  evidence  even 
if  the  counsel  on  neither  side  asked  for  it  ? — Yes,  I 
should  tliiuk  that  very  desirable. 

11.082.  Are  you  acquainted  with  Colonel  Sti'angc-'s 
proposal  for  the  establishment  of  a  consultative  couneil 
of  science  ? — Yes,  I  have  heard  from  him  some  of  llie 
chief  ideas  that  lie  entertains  on  that  subject. 

11.083.  Are  3'ou  disposed  to  consider  that  such  a 
council  would  be  desirable  ? — I  think  so.  I  am  not 
prepared  to  say  that  it  should  be  constituted  exactly 
in  the  way  that  Colonel  Strange  mentioned,  but  a 
council  of  that  description  would  be  exceedingly  desir- 
able on  many  grounds,  for  furnishing  the  Government 
with  trustworthy  scientific  opinions  in  cases  requiring 
them,  and  also  in  supplying  courts  of  justice  with  such 
opinions  when  required. 

11.084.  Have  you  formed  any  opinion  as  to  whether 
it  should  be  a  numerous  body,  or  somewhat  select? — 
It  would  be  better  not  to  be  too  numerous.  It  struck 
me  that  the  number  proposed  by  Colonel  Srrange  was 
rather  excessive.  A  considerably  smaller  nnmbi'r  than 
that  would  make  a  better  working  council  prubably 
than  the  more  numerous  one.  If  it  were  absidutcly 
necessary  to  have  so  many  upon  it,  it  certainly  ouglit, 
I  think,  to  be  subdivided  into  committees,  or  separate 
councils. 

11.085.  You  would  not  consider  it  indispensable 
that  every  branch  of  science  should  have  a  representa- 
tive on  the  council?  —  Not  every  branch,  but  all 
the  most  important  branches  ought  to  be  repre- 
sented. The  chief  branches  of  science  are  becoming 
more  and  more  separate  every  day,  so  that  a  biologist, 
for  example,  would  not  be  able  to  give  a  trustwortby 
opinion  upon  a  chemical  question,  and  vice  versi'i. 
Every  important  branch,  then-fore,  ought  to  be  repic- 
seutetl,  but  that  need  not  involve  probably  more 
than  half-a-dozen  members  of  the  council. 

11.086.  Are  you  of  opinion  that  the  advice  of  such 
a  council,  even  on  matters  to  which  the  larger  juo- 
portion  of  the  members  of  the  council  had  not  paiil 
special  attention,  would  be  valuable  ? — Yes,  I  think 
it  would,  because  those  members  of  the  council  who 
were  thoroughly  acquainted  with  the  subjects  would 
))e  expressing  their  opinion  to  men  conversant  with 
scientific  methods,  and  they  would  be  able  to  convince 
their  colleagues  with  respect  to  the  opinion  that  the 
council  generally  ought  to  give  upon  the  matter.  It 
would  be  a  very  different  thing  from  that  of  con- 
vincing a  parliamentary  committee,  for  instance,  upon 
a  scientific  point,  because  all  the  men  upon  the 
council  would  have  received  a  scientific  trainiug,  and 
woukl  understand  the  bearing  of  scientific  arguments. 

11.087.  Have  you  considered  at  all  how  such  a 
council  could  best  be  appointed,  whether  would  you 
leave  it  to  one  of  the  ministers  to  appoint  and  select 
the  proper  persons  to  serve  on  the  council  ? — I  should 
think  that  it  must  ultimately  fall  upon  the  minister, 
but  he  might  he  assisted,  by  the  presidents  of  different 
learned  societies,  or  by  the  council  of  the  Koyal 
Society,  in  whom  I  think  everyone  would  have 
confidence. 

11.088.  You  would  probably  conteraplato  that  the 
members  of  the  council  should  be  paid  ? — Y's,  I  fJiink 
that  would  be  absolutely  necessary,  because  I  would  also 
make  it  a  sine  qua  7ion,  that  the  members  of  this 
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in  any  commercial  enterprise. 

11.089.  {Dr.  Sharpifj.)  You  would  conteiiiplate 
laboratories  specially  devoted  to  research  not  condtiiied 
■with  teaching  laboratories  for  the  higher  depart- 
ments of  science  ? — Yes,  in  whjit  T  saiil  just  now  I 
referred  to  laboratorie.s  disconneefed  fionl  [caching 
altogether. 

11.090.  Even  the  higher  scientific  instruction  ? — 
Yes. 

11.091.  Do  you  think  that  that  would  a|>ply  all  mer 
the  country,  in  such  a  place,  say,  as  IMaiirln'^ler, 
where  there  may  be  a  laboratory  Jbr  the  liiglai' 
scientific  instruction,  clienneal  instruction  for  exiun|i]e, 
juight  it  not  be  convenient  and  econonneal  U)  so 
arrange  it  that  it  could  be  used  for  research  ? — I  thini; 
so.  The  eslablishnient  of  snch  research  laboratories 
in  the  [u-oviuees  might,  in  tiu^  first  instance,  be  carried 
out  with  advantage  in  connexion  wilh  cKisting  insli- 
tutions  in  which  the  higher  branches  oi"  science  are 
taught. 

11.092.  With  regaril  to  the  large  einnbi^r  of  original 
memoirs  presented  lo  theCierman  Suciriir-.  wlieie  are 
the  researches  earrii-d  on  from  ^\\\\>^^  lljose  memoirs 
are  derived!^ — '-They  are  all,  wilhoiit  exception,  carried 
on  in  labor.atories  eonnecled  with  teaching  institutions 
in  Germany. 

11.093.  If  it  .answers  in  UerniaMV,  woidil  it  ncit 
answer  here? — Yes.  As  1  ba\f  ^aid  before,  1  believe 
tliat  that  is  tlie  main  thing  to  be  done  in  tiiis  conntry  in 
the  way  of -advancing  scientific  research, — the  making 
it  a  necessity  for  the  teachers  themsehes  to  condnct 
res(.areh  and  devis(!  researches  for  their  students. 
That  1  believe  is  the  secret  of  the  activity  in  (Jer- 
manj'.  There,  each  professor  is  selected  for  his  pro- 
fessorship, almost  invariably,  from  his  having  nanle 
researches  of  importance  in  his  particular  branch  of 
science,  .and  he  is  called  upon  continually  to  di'\ise 
researches  for  his  pu]>ils,  who  re([uiro  to  make  those 
researches  in  order  to  be  admitted  to  e.xamiualiou. 
.Students  are  not  admitted  to  examination  for  their 
degree  unless  they  can  presiait  a  memoir  iijion  the 
research  which  they  have  conducted.  l\Iany  of  thosi- 
students,  most  of  tlaan  I  suppose,  would  be  incapable  of 
devising  the  original  idea  of  research,  but  having  an  idea 
given  tJM'm  thev  carry  it  (ait  ;  and,  having  thus  become 
familiar  wilh  the  methods  of  research,  a  large  nuuibei- 
ollhem  go  on  making  disco^■eri('s  afterwards. 

11.094.  You  woulil  approve  of  lliat  mode  of  carrying 
on  research  being  adopted  and  (aieoniagnl  in  this 
i-ountry? — Yi's,  very  slroiigly. 

ll,Oi».j.    Ibit  still  }oii  woiiMreeiaiimeiel  Iiidriirinlcnt 
laboratories  of  research,  if  1  uiidi' 
of  lliose    evntl 
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pxist,  to   the  best  of  my  knowledge,   in    Germany, 
Fiiince,  or  Switzerland. 

11.098.  Are  aiiangements  made  for  lieginners,  and 
avraii^einenliH  made  for  students,  who  have  made  con- 
,sid<'T';Lblc  progress,  and  for  young  chemists  engaged  in 
rescai-ch  ? — That  is  so,  they  have  separate  liiborutories 
for  each  (.'htss  of  workers. 

11.099.  And  do  you  tliiiik  that  that  is  an  advan- 
tageous arrangement  ? — Yes,  I  think  that  that  would 
(]iti1i-  meet  tlie  point,  provided  a  sutiieient  outfit  of 
tin;  mure  expensive  apparatus  were  provided  for  the 
j.H'rsons  engaged  in  researeli. 

11.100.  {Chainufm.)  Do  you  know  how  the  in- 
qiiirii^H  which  the  (government  may  consider  necessary 
are  provided  for  iu  Germany,  how  arc  they  canied 
on  ? — 'J'li^'y  uHUully  appoint  a  commission  of  two  or 
three  sciciitifie  men. 

11.101.  Tlirn  t.h(^  Government  laboratones  are  in- 
stiliutiuiis  whieli  they  can  make  use  of  fur  the  purpose.' 
— Yes,  tiie  large  Ciovernment  laboratories^. 

11.102.  Itut  there  are  also  teaehing  institutions 
eonnceti'd  with  the  Universities  not  solely  for  the  use 
of  (lie  Government  ? — Yes,  but  still  the  Government 
I'l-rls  itself ''utitled  to  make  use  of  those  laboratories, 
and  all  Government  inquiries  are  conducted  in  such 
labora  lories. 

11.103.  Do  you  mean  sueli  inquirie-;  as  yon  havo 
rufi.'rred  tu  eonnee-trd  with  tin-  lii\(-rs'  Commission  ?— 
Y''S.  I  may  menlion  that  in  some  of  the  new  chemical 
laboratories,  there  is  \i  sju'eiid  drpartment  for  conduct- 
ing inquiries  eojmeeted  witli  McilicalJurisprudeuce,— 
tfsting  for  poisous  in  ciix-s  of  poisoning,  and  similar 
operations. 

1 1.104.  Then  if  the  Government  rendered  any  assis- 
tance more  directly  to  provincial  institutions  in  the  way 
of  grants,  do  you  think  that  they  might  stipulate  as  a 
condition  that  they  should  be  allowed  lu  make  use  of 
lliem  for  their  own  pur[tosf's  if  nect'ssiir}' ? — Yes,  I 
think  that  that  would  bi'  [lerfeetly  fair. 

ll,10o.  {Dr,  Sharpci/.)  Are  you  quite  s;itisfied  that 
wnc  ;i  lalioratory  exehisively  intended  for  researcli  of 
lb''  kind  you  lirst  refernd  to,  e.-;ta)di.-lird  in  Loudon,  it 
WfHiUl  always  iintl  snlbeient  cniploynu'nt,  ;ind  that  there 
would  ))(■  no  risk  of  its  liring,  so  to  sjieak,  idle? — It 
wuidd  necessarily  be  of  the  character  of  an  experiment 
in  the  first  instance.  This  i-^  a  thing  which  exists 
now  lit  IT.  Wi>  know  what  feiuking  will  do.  bi-cau^u 
Wf  !ia\o  |d(uly  ut  vxaniplos  of  it  in  otlier  countrii.'S; 
bnl  lliis  tiling  cxi^is  nowhere  ;  ami  it  seems  to  me  that 
il  \\ould  only  have  a  chauee  of  existing  in  this  country. 
Tlier-'  ari-  no  people  of  that  kind  in  France  or  Ger- 
many, at  .ill  events  as  far  as  I  know. 

U,IOii.  Do  not  you  tliink  !ba1  (be  safer  plan  would 
be   nilber    lo    .■xteiid    (lie  laboralories    connerled   with 
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ll,IOT.  {/'n-j'-.'^sor  S^nf/i.)  Y<in  inigbt  place  ulso 
;t  l;ilu.ia(oi-\  lor  resenreh  :\t  a  lillle  "ilistance  IVoni 
i.Miidon.  wli'cre  yn  woiitd  li,'i\  e  ilie  raedi(ics  of  ground 
and  idiea|iiHss  'of  bnilding.  wlieivas  yon  could  not 
|J;ire  a  hiKnriilory  ('or  inslrne(ioii  an vwliere  exeopting 
in  llie  lueirniioHs  it  il  were  |n  be  a  nielropolilun  insti- 
inlioii  al  all  ':'— Yes.  lliere  would  be  a.  grealcr  facility 
lur  Inn  iMg_  sncli  inslilnlions  some  lillle  disianei-  out  of 

Itpu  II.     S any  people  would    not  have  to  go  (o  theffl 

r\.'ry  day,  as  is  (lie  rase  with  leaeliiiig   eslaidishmonts. 

II.UIN.   (C/uiiivjid/i:)  Aiv    Ibere    any  ol  her  matters 
eonneeled    willi    llic    (■\  ideiice    wliieb  "yen    have   boon 
giving  upon  whieli  you  would  like  lo  make  additions? 
— Tliero  is  nolhing  more  that  1  wish  tu  say. 
■\  ^vilhdl■ew. 


Adjonriied  lo  Friday  next  at  V2  o'clock. 
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His  Grace  the  DUKE  OF  DEVONSHIRE,  K.G.,  in  the  Citaie. 


8iR  John  Ludbock,  Bart.,  M.P.,  F.R..S. 

SiK  .James  PiiiLLirs  KAY-SnuTTLEwoRTn,  Baht. 
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Thomas  Henrt  Huxley,  Esq.,  LL.D.,  F.R.S. 
Henry  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


General  Sir  Edward  Sadine,  R 

11.109.  {Chairman,)  You  were  so  good  about  two 
years  ago,  in  reply  to  a  letter  addressed  to  you  by  tbe 
Secretary  of  our  Commission,  to  furnish  a  statement 
with  regard  to  the  administration  of  tbe  annual  gi-ant 
of  1,000/.  placed  by  Parliament  at  the  disposal  of  tbe 
President  and  Council  of  the  Royal  Society.  With 
regard  to  this  grant,  do  you  consider  that  it  has  been 
of  great  service  iu  tbe  advancement  of  science  ? — I 
think  it  has  been  decidedly  of  considerable  service. 

11.110.  Do  you  consider  the  sum  to  be  sufficient  ? 
— That  involves  a  good  many  questions  ;  tbe  sum 
is  what  tbe  Government  spontaneously  allotted  in  tbe 
iirst  instance. 

11.111.  Do  you  think  that  if  tbe  sum  bad  been 
considerably  increased  much  more  might  have  been 
done  towards  the  advancement  of  science  ? — I  suppose 
that  much  more  good  might  have  been  done  towards 
tbe  advancement  of  science  if  tbe  sum  had  been 
considerubly  increased  (always  presuming  its  judicious 
administration)  ;  because  even  under  the  present  cir- 
cumstances much  good  has  been  done,  and  if  the  grant 
bad  been  larger  there  would  probably  have  been  as 
much  or  even  more  care  taken  in  the  expenditure'  of 
the  money  by  the  persons  to  whom  it  was  entrusted  ; 
and  tbe  resulting  advantage  would  in  such  case  have 
been  more  considerable. 

11.112.  You  think  they  would  have  had  no  diifi- 
culty  in  tlie  administration  and  distribution  of  a  much 
larger  sum  ? — T  think  some  changes  would  have  been 
necessary  for  that  purpose.  We  must  then  have  had, 
besides  the  Government  Grant  Committee,  a  person 
officially  appointed  for  the  general  superintendence  of 
tbe  allotments  and  expenditure ;  and  be  must  have 
been  recompensed  in  some  way.  I  think  it  is  very 
desirable  that  the  person  who  superintends  the  allot- 
ments should  be  in  communication  with  the  persons 
who  are  tbe  recipients  ;  and  should  iiear  from  them 
from  time  to  time  what  progress  they  are  making; 
and  should  eventually  draw  up  a  notice  with  regard 
to  each  grant,  when  the  money  had  been  expended, 
as  to  what  had  been  done,  and  as  to  any  desirable 
continuance  or  extension.  But  such  amount  of  super- 
intendence would  require  more  money,  for  it  would 
not  be  right  to  put  such  duty  on  any  individual  with- 
out salary.  Hut  a  salary  could  scarcely  come  out  of 
the  Government  grant  at  its  present  amount;  and  it 
could  not  with  propriety  be  taken  from  the  contribu- 
tions of  the  Fellows  of  the  Royal  Society.  The  case 
woukl  require  to  be  met  by  some  special  provision. 

11.113.  The  improvements  which  you  think  desira- 
ble could  not  be  introduced  under  existing  circum- 
stances then  ? — I  think  they  could  he  introduced. 

11.114.  But  not  ivitbout  some  change,  I  suppose  ? 
— Certainly.  I  addressed  a  letter  to  that  effect  to  the 
Treasurer  of  the  Royal  Society  two  years  ago,  in  wliich 
1  suggested  that  a  change  might  be  attended  with 
considerable  advantage.  But  it  may  be  difficult  to  see 
liow  the  matter  could  bo  managed,  principally  on 
account  of  the  necessity  there  would  be  of  allotting  a 
salary  to  some  individual,  as  you  could  not  expect  the 
work  to  be  done  without  some  pecuniary  recompcnce. 
Tbe  Government  grant  of  1,000/.  would  scarcely 
bear  tbe  deduction  of  a  scientific  salary  ;  and  it  would 
not  be  fair  to  charge  it  on  tbe  contributors  to  the 
Royal  Society. 

11.115.  Have  you  considered  at  all  what  salary 
would  be  sufficient  ? — No  ;  because  I  thought  it  pro- 
bable that  before  long  tberc  would  be  some  change 
with  regard  to  the  amount  of  the  grant,  or  the  distri- 
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bution,  of  the  working  ;  and  that  that  would  be  the 
proper  time  for  taking  a  new  view  of  the  mode  of 
its  superintendence. 

11.116.  Unless  the  amount  of  the  grant  was  con- 
siderably increased  the  salary  could  not  reasonably  be 
made  a  large  one  ? — If  tbe  grant  be  considered  to  have 
done  good  under  its  present  circumstances,  possibly 
it  might  be  considered  desirable  to  augment  it;  and, 
in  such  case,  its  management,  if  I  may  so  call  it,  or 
rather  tbe  watching  over  it,  might  be  a  vciy  proper 
subject  of  fresh  expenditure,  and  would  probably  .con-r 
tribute  greatly  to  its  being  applied  to  good  uses. 

11.117.  I  believe  that  in  the  year  1857  the  question 
of  the  working  of  the  grant  was  submitted  to  the 
Government  Grant  Committee  by  the  Royal  Society  ; 
and  the  Committee,  on  that  occasion,  were  requested 
to  consider,  and  report  to  the  Society,  whether  any 
measure  could  he  adopted  by  the  Government  which 
could  improve  the  position  of  science  or  its  cub/ivators 
iu  this  country  ;  do  you  remember  that  rep<:rt  ? — I 
took  great  interest  in  the  subject,  and  remembei-  it  very 
well. 

11.118.  The  distribution  of  the  money  was  one  of 
the  points  raised  on  that  report,  was  it  not  ? — That,  I 
think,  was  I'egarded  as  a  very  important  matter.  There 
was  a  good  deal  of  consultation  at  the  time  ;  Lord 
Wrottesley,  then  P.R.S.,  was  anxious  that  Ihere  shoidd 
be  something  like  the  old  Board  of  Longitude  I'ccon- 
stituted,  and  that  brought  us  into  the  very  matters 
that  this  Commission  has  had  under  its  consideration 
lately. 

11.119.  (Sir  J.  P.  KaiJ-Shuttlcworth.)  Will  you 
kindly  read  that  document  in  order  that  it  may  form 
part  of  your  evidence  ? — Yes,  the  report  was  as 
follows  : — 

"  With  regard  to  the  question  of  which  the  consi- 
deration was  referred  to  the  Government  Grant  Com- 
mittee on  the  lHh  of  July  1855,  namely,  whether  any 
measiires  couhl  be  adopted  hy  tbe  Government  or 
Parliament  that  would  improve  the  position  of  science 
or  its  cultivators  in  this  counti-y,  the  Commitfee  Ijog 
leave  to  recommend  the  following  resolutio]i:^.  : — 

"1.  The  Committee  regard  with  much  satisfaction 
the  steps  already  taken  in  the  Universities  for  ad- 
vancing the  study  of  physical  science  by  including 
several  branches  of  it  iu  the  public  exauiinations,  and 
express  their  hope  that  the  improvcmruts  thus  intro- 
duced may  receive  tbe  extension  wbieh  the  inti-resft. 
of  science  require,  ami  that  the  public  schools  may  be 
thereby  induced  to  malie  ]diy!>ical  science  an  integirJ 
part  of  their  course  of  education. 

"2.  The  Committee  recommend  tlmt  the  establish- 
ment of  classes  In  metropolitan  and  provincial  schools, 
where  those  who  have  not  the  means  or  opportuuify  of 
studying  at  the  [Jniv<!rsities  may  be  taught  the  elements 
of  physical  science  on  a  .syj^ttMnatic  plan,  bo  promoted 
by  grants  from  Governmeut  in  aid  of  such  funds  as 
may  be  locally  contributed  for  that  purpose. 

"  3.  That  the  formation  of  provincial  museums  ;mn 
libraries  bo  encouraged  in  like  manner,  and  th:it 
provincial  lectures,  accompanied  by  examinations,  be 
established  in  Great  Britain  in  towns  which  request 
this  assistance,  and  engage  to  provide  a  part  of  the 
expense,  sueb  lectures  to  be  in  aid  of  the  schools  above- 
mentioned,  so  that  by  means  of  the  two  combined  a 
sound  knowledge  of  the  principles  and  applicati9it  of 
science  may  be  systematically  taught. 

"  4.  That   dupHeatc    S]>ecimens    from    the    British 
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K.C.B.,FM.S, 

10  May  1872. 


140         KOYAL   COMMISSION   ON    SCIENTIFIC   INSTRUCTION,  ETC.  : — MINUTES    OF   EVIDENCE. 


Gen.  Sir  E.     IMuscuin  ami  othtT  iiisMtulioii^,  .supported  iit  tlio  public 
Sabine,  li.A.,    cxpiMisr.  In.''  (lisii'lliiiled  to  jiroviiiciiil  nmseuiiis. 
K.C.B.,FM.s.       .<;-,_  'Hiiil.  iiiitionjil  publintlioiis  boiiTini;-  on   Rciciico 

1,0  moivi-'xtcnslvrlyfirculakHltliiui  lliey  jut  ;ii  ]ircsrul 

lOMny  1S72.     ^^^   ,^i,|itiou;il   <Iou;ilioiis  to    sorlrlics   juul    iudivi.huils 
oi'i'iTi.'iril  ill  tbo  <'ullivation  of  S(;irmv. 

'•m:.  Tliiit  tlio  suui  phuvil  annually  by  rjirliauiont 
at  llir  ibsposiil  of  Om-i'nimcnt  lor  the  rowanl  ol"  Civil 
yrrviiTs,  '  usoTul  disonvorics  in  si'ienco  jtud  aU:)iu- 
mouls  in  lilrrature  ;nHt  tbc  lu-fs,'  lie  auiiuioiitcd  ;  that 
tlie  portion  (o  hv  appropria(.Lul  to  sfioncc  bo  di-liiicd, 
luid  Unit  it  bo  sniro'ii'ntly  lar<;o  to  admit  nl'  llui  ^n-ant 
of  iinniiitios  ol'  tlio  na.tiu'0  oi'  j^ood  sri'vioo  ponsinuH  as 
rowarits  (if  (>uiin*:nt  Hcioiililic  uiorit. 

"  7.  Thai,  tbo  mm  placod  al,  l!io  disposal  of  llio 
Koviil  SoLMidy  for  the  advaownuMit  oC  scionro  bo  not 
ncci-ssaiily  liuiitrd  to  tlio  annual  i^rant  ..I'  l.OOO/., 
\\brii  Oil  any  occasion  special  reasons  may  be  assigned 
Jul-  an  addidonal  ,suni. 

■■  S.  Tbat  sciiMiIilio  <inicors  bo  plaoed  more  nrarly 
on  a  level  in  respcet  lo  salary  with  sucli  otbcr  civil 
apinHuhnenla  as  are-  objoets  of  aui!)itiou  to  ednealed 
men. 

"  *l.  Tln^  C'onuniMee  ret^ai'd  ^vilb  inueli  satisfaction 
i1m' sli'ps  ali'cady  lakcTi  foe  llic  concentration  of  the 
]>!-i?ici]Ki!  scicntitie  soricties  in  JbirliiiKton  House,  and 
III1.--1  that  tlic  pcriixl  is  m^t.  I'ai'  distant  in  -which 
pcriuati.-nt  ncconunndation  will  l>c  aii'ordod  to  th(> 
prinei]>a.I  scientilic  societies  in  bnilding^s  to  be  oroctid 
near  the  same  site,  and  in  pursiianco  of  the  sainr 
general  [>l;in. 

*'  10.  Willie  it  may  not  be  expedient  to  interfere  in 
any  way  witli  the  ihtielions  confided  to  the  PiTsi<lcnt 
and  Council  of  the  Royal  Society  in  referen(;e  lo  tlie 
distrihiition  of  the  I'arliamenlary  grant,  or  with  tlic 
aiici<'nt  and  recof^nised  relations  between  the  iJojal 
Socii'ty  and  the  (lovernment,  at  the  same  time  it 
appears  to  the  Committee  that  much  benelit  would 
arise  fi'om  the  formal  recognition  of  some  board  which 
might  advise  tla.-  Government  on  all  matters  connected 
with  science,  and  especially  on  the  prosecution,  reduc- 
tion, and  pid"'lica(ion  of  scientific  researches  and  tlie 
amount  of  Parliamentary  or  other  grants  in  aid 
tiiereof;  also  on  the  general  princijiles  to  bo  adopted 
in  reference  to  public  scientific  appointments;  and  on 
the  measures  neces-sary  for  the  more  genera!  dilfosion 
of  a  knowledge  of  physical  science  among  (lie  nation 
at  lai'ge  ;  and  which  might  bo  consnited  .by  the 
Government  on  the  grants  of  pensions  to  the  cul- 
livators  of  seieneo. 

"  II.  Assuming  that  the  a.bo\'o  projiosal  shoidd 
niee-t  Willi  tlie  a.p|iro\al  of  Her  lMajesl)',s  ( loveninienl, 
it  will  be  dr^inil.le  to  ascertain  what  mode  of  i'niisti- 
tiiting  siieli  a  bo;Md  would  inspire  tlie.m  willi  most 
confidence,  in  its  rceoinniendations.  Tavo  modes  may 
].(■  suggested  in  wbieh  such  aboard  might  be  organised. 
7''irst,  the  Govenunc'iit  might  formally  reeognisi:  the 
J'l'e.vident  and  Council  of  the  Royal  Socii'ty  as  its 
ntlieiid  adviser,  imjiosing  the  whole  resporisibilily  on 
Uiat  l.o,|y,  and  leaving  it  to  them  lo  seek  advice  wlieii 
neei'— ary  in  siieli  ipiai'tcrs   as    it    m:\y    best    be    found. 


"  which  sueh  a  board  might  be  organized ;  first,  the 
"  (iovernment  might  formally  reeoguisu  the  President 

"  and  Council  of  the  Royal  Society  as  its  official 
"  ad\'iser,  imposing  the  whole  responsibility  ou  that 
*'  body,  and  leaving  it  to  them  to  seek  advice,  when 
"  necessary,  in  such  quarters  as  it  may  best  be  found 
*'  in,  accfirding  to  the  method  now  iiursued  lu  the 
"  disposal  of  the  parliamentary  grant  of  1,000/.  The 
"  second  method  would  be  to  create  an  entuvly  new 
"  board,  somewhat  after  tlio  mode]  of  tlie  old  lioiird 
"  of  Longitude,  but  with  improvements.  The  ques- 
"  tioii  as  to  wbi<-li  .alternative  shall  bo  adopted  is 
"  ]iro[)erly  a  subject  for  tlu;  consideration  of  the 
"  (Jovernnient."  llayi'  you  any  opinion  yourself  on 
that  sub)eet.  with  regard  lo  which  would  be  the  best 
mode  ? — I  was  present  at  a  very  interestiiig  discussion 
lietwceii  Jvord  VVrottesley  and  the  ju-e.scnt  Lord  Derby 
(then  Lord  Stanley)  on  the  subject.  The  conclusion! 
drew,  mainly,  1  think,  from  the  observaliuns  of  Lord 
Stanley,  was  in  favour  of  its  continuing  in  the  Royal 
Society,  rather  than  in  a  recon^titution  of  the  old 
lioai-d  of  Longitude,  The  opiniinis  were  very  strong 
on  b(jth  sides,  and  I  rather  inclined  in  the  result  to 
think  that  Lord  Stanley  took  the  most  practical  view. 
Your  Graet;  is  aware  that  the  Council  of  the  Royal 
Society  has  the  power  of  calling  to  its  ai<l  at  any  par- 
ticular meeting,for  any  sjiocial  purpose,  any  Fellows  of 
the  Society,  or,  1  believe,  indeed,  persons  who  are  not 
b'ellows  of  the  Society,  )»ut  possessing  sjieeial  know- 
ledge, wlio  then  act  in  all  respects  at  that  particular 
council  as  members  of  the  council. 

11.121.  If  the  President  and  Council  of  the  Royal 
Society  were  recognised  as  the  formal  ofHcial  advisers 
of  the  Government,  it  could  seareely  be  expected  that 
a.ny  great  increase  in  the  duties  to  bo  involved  in  such 
a  jtosition  could  fie  undertaken  without  some  remu- 
neration ?— I  think  that  in  respect  to  the  snperinteiul- 
eiice  of  the  allotments  of  the  Covcrnment  grant,  it  is 
a  si)ecial  matter  in  which  st)me  compensation  might 
reasonably  bo  made;  l)ut  apart  from  that,  T  do  not 
think  it  desirable  that  the  members  of  the  Council  of 
tiie  Royal  Society  should  receive  any  remnnLratioii. 

11.122.  li'  a  large  [lortion  of  tlieir  lime  were  t.iken 
up,  would  yon  not  tiiink  it  desiral'le  that  tliev  should 
be  remunerated  ? — In  particular  cases,  a  special  com- 
mittee might  be  appointed,  with  sueh  emoluments  as 
it  might  i>c  proper  to  recommend.  Such  was  the  ca^c 
when  Professor  Faraday  umlertook  bis  experimeiils  on 
glass.  1  (hiid;  the  pc]->ons  who  were  engaged  in  that 
commiltee  were  jtaitl  for  llieir  serviei's. 

11.123.  Have  you  any  recollection  o\'  liie  constitu- 
tion of  the  old  Hoard  of  Longitude  ?— Yes,  1  rceollccl 
it  ])erfeeily. 

11.124.  The  duties  oi'  the  Hoard  of  Lon-itn.le  were 
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of  the  ji;uliaine)itary  grant  ot  I, ()()(>/.  Tin 
method  would  be  to  crenfc  an  eiuirely  new  board, 
somewhat  alter  the  inc.rlel  of  the  old  IJnanI  of  l.n.igj- 
tufle,  but  with  ini|Hovenuints.  Tin;  (picstion  as  |.o 
wliiel,  !dteMia,tive  shall  be  adopted  is  properly  a 
subjeei,  fur  llie  consideration  (d' the  Covernnienl. 

"  12.    Snehol'llir.  ;,lM,ve  re, uendrUions  as  involve 

the  expen.litnre  nt  money,  iiii;dll  be  evenlnallycarried 
ont  by  a|.pnij)ria.ting  lo  tins  pui-pose  a  certain  portion 
of  th<-,  fees  received  IVoni  tNe  gra.ntee.s  of  paient.s,  after 
providing  for  a.ll  exiienscs  wliieh  (uiglit  to  b<;  defraved 
IVoni  that  sonree.      The  (lonninltee    -mv   satislied    Ihat 

no    appli<.afion    of    Ihese     lees Id     be     devised     more 
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Longifuilo  rondorod  v;ilu;iMo  servicos  to  the  ooiintrv 
(lurlnij;  tlio  porloi,!  of  its  (■xl;^ti'iu\'  ?— Yes,  iii;illors  wt'ro 
fn-(liKMitly  i-eren-oil  to  them  of  which  thoy  -wore  mi 
inlmirtvbh''  boitrd  for  jtuluiiig  ;  th:it  \v;i>;  otVou  so  \o  my 
kiiowledg.'. 

11.130.  Tho  00.^1  ol'  that    honnl  wa^  ViTV  triiilng-  to 
tbe  St;ite.  WHS  it  not  ?— Yos. 

11.131.  Most   of  the    mouilun-s  wfro    r.r   (<fIu'io,   I 
bolii'vc  ? — Yi^s.  most  ol'  thorn  ivoro  c.r  otjicio. 


ll.lo'J.  Thi'  1'oAV  mcmbors  tliat  wore  \y.\\A  i 


adilirional  ,iir:in1.  aii<l  T  hope  lie  oht;iincd  it.  Tn  Gai.  Sir  E. 
cases  where  the  money  required  has  beeu  beyond  (he  Sii!~nnc.  R.A., 
means  at  the  di.^posal  of  the  Government.  Grant  ^-CB-.F-R.^. 
Commiltee,  the  Knval  Soeietv  has  aided.  T  believe,  ^q  iii.jy  ]^7.-> 
In  the  ease  of  the  'telescope  of  Jlr.  lluiivnns,  2.2o0/.  1^_^" 
was,  i  think,  the  amount  j^ranfed. 

11.139.  {C/iiii /■///(!/}.)  Ibive  there  been  frequently 
eases  in  whieli,  on  the  reeommendaiiou  o\^  the  lioyal 
Soeiety,  the  G<.i\"ernnienl  has  given  special  Lirants  for 
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dent  ol'  the  lJov\d  Soeioiv  w. 
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Captiiin    Kaier    were     menibe 

p„i,i. 

11.133.  Had  this  Board  been  many  -vearri  in  exist- 
ence ?— It  bad  been  manv  years  in  existenee.  I  do 
not  inunodiately  remember  tbe  date  of  its  oritriu.  but  it 
was  before  my  lime  ;  it  took  lis  origin  iu  limes 
wboii  vewanls  were  gi-\eu  for  the  disco\ery  oi'  means 
for  dclermining  the  longitude. 

1  l.Dvb  1  see  among  tlie  reeommemlations  eontaiued 
in  Ibe  Kv'poi'tfrom  tbe  (.lOvenimcnt  Grant  Gommittee 
lliere  is  llie  following  : — --  That  the  sum  placed 
*'  aiinnallv  bv  Parliament  ai  tbe  disposal  of  Govern- 
"  ment  i'ov  the  reward  of  civil  services,  useful  diseo- 
'•  veries  iu  seieuee.  and  atlainments  in  lirerature  and 
"  tbe  arls.  be  augmented  ;  that  (he  periion  to  be 
*'  ap]u-o]>viaied  to  science  be  delined  ;  and  thar  it  be 
"  sntlicienlly  large  to  admit  of  the  grant  ot'  annuilio. 
"  oi'  ibe  nature  of  goed  service  pensions,  as  rewards 
"  y-il'  eminent  sciontilic  merit."  Do  you  agree  in  that 
recemmendntiou  ? — Yes;  1  did  agree  in  thai  reeom- 
mcnd.ition. 

11.133.  Lord  Itnssell.  at  tbe  time  that  eommiitee 
■was  appointed,  gave  tbem  full  permission  to  giAO 
.innnities  out  of  tbe  1.000/.,  did  ho  not? — Yes.  [ler- 


id       special    objoets  ?  —  Gertaiuly.      Tbe    Government,  I 


apprehend,  look  to  the  Koynl  Society  to  make  sueh 
reconnuendations.  when  the  Soeieiv  considers  tbe 
occasion  sutHcienlly  important,  Tt  is.  indeed,  quite  :i 
parr  of  their  duty  (o  the  State  to  do  so. 

11.140.  Arc  siu'h  appHcatious  o\^  iVeqnent  oeenr- 
rencc  ?  In  tbe  course  of  (bovoar  are  Ihoro  usualh'  one 
or  two  recommendations  of  tliat  kind  ? — Sfareelv  so 
many  as  that  ;  Init  I  tlnnk  it  is  because  ca-^es  are  not 
brought  before  tlie  Koyal  Socirty.  The  Society  would 
ne\er  de-^ire  to  stop  tbem  :  and  if  there  were  more 
than  one  in  tbe  year  they  would  nor  stop  tbem  on  thai 
account:  they  might,  perhaps,  hesitate  to  recommend 
(in  cases  of  large  amounl)  on  account  of  tbe  particular 
eirenmstances  in  wbicb  tbe  country  miglit  be  [daced  at 
tbe  lime. 

11.141.  Is  it  geuernllv  known  among  sciontilie 
people  iu  the  country  that  tbore  is  that  kind  of  rela- 
tion heiwcen  the  GTOAcrnment,  and  tbe  "Royal  Society  ? 
— 1  know  no  reason  win"  it  shouUl  not  be  generally  so 
understood. 

11.14L'.  T  believe  at  present  that  personal  expenses 
are  net  included  in  the  Government  grant  ? — They 
are  not  :  but  there  is  a  liberal  construction  as  to 
what  are  ]iersonal  expenses  ;  properly  speaking 
personal  expenses,  as  such,  do  not  make  a  part  of  ihc 
grant,  but  I  am  tar  from  saying  tbat  some  ]iersonal 
exiH^'Uses  niai'  never  have  been  covered  by  ibe  grants. 


n\ission  was  given  to  grant  annuities.     I  suppose  that  >,(>  specific  aecount   is  brouibt  before   the  Socict}"  of 

tbe   I, (XXV.  in  one  year  was  designed  as  an  expcrimcni  the  expenses  incurred. 

to    try    the    matter    in    tbe   lirst    instance.      I   always  11,143,    Is   it    intenilcd    rbaT    there    sbenld    be    any 

understood    ilial    Lord    Kussell    contemplated  tbat  tbe  remuueration  for  rbe  time  cmidoved  in  undoing -peci;d 

sum  would  he   augmented  if  ibe  plan  were  found    to  researebes  ? — Geriainlv  not. 

work  woU.  11.144,   There    is    no    reslriction    in    tbe    terms    on 

ll.loti.   In  this  repori    it    rather  ap]ie:irs    as   if  two  wlneb  the  nibnnee    i-    gi\en    by   tbe    Governmeui  : — 

ditl'erent  sums  were  coniemplaled.   namely   1.000/.  to  Xo  ;  nor  is  there  any  detailed   aceonm   required  from 

be  applied  in  tbe  same   wav   as   it   had   hitherto   been  ibe  indi\  idual. 
applied,    and   a   further    sum    for    other    objeels  ?— 1  11. Uo.  It   is  placed    ; 


believe  that  it  was  Lord  Kn-soli's  intention  tbat  ibe 
snin  should  be  augmented  after  a  time  :  it  was  an  ex- 
piaanient  ar  tirst,  both  wiili  roiiard  to  the  ceunirv. 
and  10  the  Society.  At  first  there  was  great  dilHculty 
wiili  tlie  Koval  Soeietv  inaccoptinir  the  trust.  It  was 
uiidei^stood  ibut  Lord  Kosse  was  no[  t'avonraldc  to  tbe 
proposition  of  a  grant,  lor  tbe  applic.ition  of  which 
the  Koval  Soeietv  should  be  responsible  :  ether  mem- 
bers oi'tbe  Council  were  in  its  favour. 

11. 137.  !-^  there  any  class  oi'  seiemitic  questions 
tliai  are  not  brougiit  bet'ore  tins  Gownimieut  Grant 
C'omniirtoe  tVom  the  consciousness  that  it  would 
involve  too  large  a  sum  of  monev  to  be  entertained  ? — 
The  commirtoe  can  grant  teniporarv  assistance  toAv'ard-^ 
obiocis  which  tbev  approve,  and  thus  proceed  bv  de- 
gives.  and  thev  ha\e  done  so.  1  mav  cite  ihe  ex- 
ample of  i\lr.  De  La  Rue's  researches  regarding  the 
sun  siiots.  He  began  with  a  small  sum.  and  it  lias 
beeu  continued,  and  it  is  probable  that  tbe  resulr  will 
tiliow  that  a  much  larger  sum  will  be  required. 

1I.I3S.  (Pro/issoi^  Ifi/.rlr//.)  I  think  Mr.  Loekyer 
once  applied  fer  a  irrant  tor  a  large  telescope,  and  ihe 
application  was  noi  con>idered.  because  the  amouiu 
whieb  would  be  required  for  the  inirchase  of  such  :; 
telescope  would  be  too  largo:  was  not  that  so  : — I  have 
not  a  pert'cct  rocoUcetion  ot  the  fact.  In  ibe  lir>t 
:i]>ptication.  I  believe,  be  did  not  ask  for  a  snii'icienily 
large  sum.  But  a  second  apjilicntion  w:is  niad.e,  wlien 
it  may  have  been  said  that  if  be  Imd  ajqdiod  for  the 
whole  amount  at  lirst  it  would  have  been  better. 
Afier  tbe  telescope  had  been  made  ii  was  not  sup- 
posed to  prove  ?o  useful  as  ii  might  have  been,  be- 
cause a  ^ntHeient  sum  bad  nol  beena]>plied  for  in  the 
lir>t  instance.    I   think   Mr.   Loekyer   applied    for   an 


Iti 


dispe 


IS  u  not  r — 


11.148.  [Pn]t\\<sor  !h-.ih//A  Witnesses  who  have 
come  before  the  Gonimi^sion  have  spoken  of  the  de- 
simliitity  of  establishing  a  physical  laboratory  at  the 
oxjiense  oi'tbe  S[;ite.  ai  wliieli  instructions  iu  pln>ical 
sciiMiee.  which  are  beyond  the  reach  of  ]u-ivaic  persons. 
could  be  carried  our.  Supposing  an  applicaiiou  of 
that  kind  to  come  bet'ore  rlie  Govcrnnirnt  (.4r;!nt 
Gommittec  which  would  involve  an  cxpendiiure  of  say 
iiom  10.000/.  to  lo.OOO/..  would  tbat  application  be 
enicrtained  at  all  bv  tlic  committee,  or  what  would  be 
dene: — They  would  probably  recomnumd  that  n  should 
be  brought  bet'ore  the  Fresiileut  and  Council  ol'  the 
Koyal  Society.  Avbo  would  call  to  their  assi-tanee  any 
persons  iu  tbe  countrv  wliosc  pi,i--Ilio'i.  er  eircum>ianers. 
er  special  knowledge  might  aid  them,  and  who.  t'er 
thai  particular  occasion,  would  bo  rcu"aided  :;s  mem- 
bers of  the  Council. 

11,147.  But  such  per-ons  would  Iiave  no  vote.  I 
snppo-e  *: — 1  believe  thar  such  piU'^ons  would  Iiave 
votes  in  the  un^cting  of  tlio  Council  at  wbieli  ib.eir 
pve-etiee  bad  been  reque-ted. 

1 1.14^.  :\[ay  1  aUo  a^k  if  >ou  eon-^ider  ;hat  rhe  co-.- 
^liiution  of  ihe  Ge\\'nnnenT  tyrant  L'vuninittee  i>  such 
a>  10  mak,-'  it  a  con\enieiit  and  proper  body  lor 
admln;s:eriag  a  mneli  larger  sum  than  that  wbie';;  is 
now  at  its  disposal,  or  would  von.  snpposln::;'  the  sum 
to  become  verv  nnicb  larger.  snL;"ge>t  anv  niodiacat'.en 
ol'  its  constitution  : — I  slu^nld  snppo-e.  thai  if  yen 
were  (say"l  to  double  the  an;ennt.  no  nuHlineai ion 
might  be  required  :  but.  if  you  increased  the  aTinnal 
grant  to  lO.tXXV.  or  -20.0001'.  in  a  vear.  ii  woubl  pro- 
bably be  deemed  dcMrable  to  mJa  Tuo  ease  l-y  some 
new  or  special  arrangcmeni. 
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11  X49.  What  I  wished  to  nsk  you  was  rather  this, 
whether,  supposing  the  sum  at  the  dispowil  of  tlie 
Government  Grant  Committeo  were  increased  ten  or 
tweutjfold,  you  would  be  prepared  to  sug.ijest  any 
modiii'ention  in   the  constitution  of  tht!  connnitteo  ? — 

ii,lJO.  Of  what  nature  ?— T  am  scarcely  prepared 
to  reply  lully  to  that  question  on  the  inshuit  ;  Imt  if 
it  were  put  more  simply,  thus,  Should  the  funds 
allotted  annually  (o  tlio  Govcrnmeut  Grant  Committee 
bo  increastid  to  the  extent  of  10,00{)/.,  ir,.()()()/.,  .,r 
20,000/.,  in  that  case,  should  there  be_s[Kri;d  diive- 
tions  or  improvemcufs  a^  to  Iho  admiuistrnlinn  .''  1. 
should  answer.  Certainly,  (here  would  rcnuiiv  (<.  U; 
^;ome.  1  shouLI  think  it  very  drsir;i,bl<>  lliat  Hirre 
should  then  be  a  revision  of  the  whoh'  snbJL'cl. 

ll.lol.  I  believe  I  am  rii^ht  in  Htatin.i;  that  at  the 
pri'sent  moment  the  G"verument  Grant  Connnittee  is 
(.racficullv  nominated  by  ihe  ll.iyal  Socicly  ?— Yes. 

11,152."  Persons  outside  the  lioyal  Soeicly  ]iav(^  no 
]mwer  of  electing  the  niembcrs  of  the  Go\'erum'')it 
Grant  Committee,  have  (hey  ?— No,  Ihc  iiinidK'r.s  are 
named  by  the  council. 

11.153.  So  that,  in  fact,  the  body  is  really  creali.'d 
]>y  the  Council  of  the  Eoyal  Society  ?— Yes,  it  is  a 
Committee  of  the  Royal  Society. 

11.154.  {Dr.  Sharpeij.)  1  should  like  to  ayk  yoiu- 
opinion  whether,  in  the  ease  of  the  functions  of  (he 
Government  Graut  Committee  coming  to  be  mnch  more 
important  (ban  they  are  now  with  reference  to  the  sum 
under  its  aduiiuis[ration,  you  would  consider  it  advis- 
alile  that  the  Government  itself  should  be  consulted 
with  regard  to  the  nomination  of  the  committee,  or  of  a 
committee? — That  is  nither  a  question  for  the  Go- 
vei-nment  to  decide.  They  give  (he  money,  and  it 
would  rest  with  them  to  decidf^  who  should  form  the 
proper  committee  to  allot  it;  they  might,  jxThaps, 
prefer  leaving  it  to  the  Royal  Society,  nn'l,  on  (he 
whole,  that  might  be  the  safest  plan. 

11.155.  In  case  of  any  payment  in  the  shape  of 
salary  being  made  to  iho  secretary  of  the  conuuitlee, 
or  to  auy  of  its  members,  do  you  not  think  that  in  that 
case  the  Govcrnmeut  would  require  to  have  some 
voice  in  the  selection  of  them  ? — IS'o  ;  I  do  not  iltiuk 
they  would  ask   it,  and   T   do  not  think  iL  Avouhl  lie 
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H,15a  iCltairman.)  Why  was  that  pra.eiiee  dis- 
C'liititRK'd  ? — !My  other  duties  obliged  me  Ln  di-erin- 
(iiiiie  the  sii|ierjiitcndenee  after  the  first  live^  a  ears. 
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11,162.  {Chairman.)  Aic  applications  frequently 
made  to  the  Goverament  Grant  Committee  in  larger 
numbers  than  it  is  possible  for  them  to  meet,  oa 
account  of  the  insufficiency  of  the  fund  ? — I  believe  not. 
I  do  not  think  that  has  been  hitherto  complained  of. 
Reople  feel,  I  think,  that  if  the  amount  they  ask  for 
would  nm  the  amount  at  disposal  very  close,  they  had 
l)etter  reserve  themselves  for  another  time. 

1  l,lf)3.  If  the  grant  were  increased  tenfold,  do  you 
think  (hat  the  applications  would  come  in  m  greater 
numbers  ? — T  think  probably  a  great  many  apphca- 
lions  Ihat  had  better  not  be  attended  to  would  come 
in. 

1 1,1(51-.  Do  you  think  that  10,000/.  a  year  would 
be  mure  tlian  (he  society  could  satisfactorily  dispose 
nr?^Ii  would  be  dilficult  to  answer  that  questioa 
without  knowing  how  largely  the  demands  of  science 
may  lie  expected  to  increase.  If  there  were  an  in- 
ereasi'il  jirosjiect  of  getting  money,  there  is  a  vast 
deal  to  be  doju;  in  science  ;  and  an  increased  numbw 
of  appli(.'ations  iiiiglitbc  expected. 

Il,l(i5.  (Sir' J.  Lvhin.ch.)  I  thhik  there  are 
every  year  many  gr;iu(s  which  the  IJritLsh  Association 
would  be  glad  to  make,  but  wliieh  it  is  compelled  to 
decline  on  accoimt  of  the  limit  to  its  funds.  Ai-e 
you  aware  of  that  ? — I  have  not  attended  lately  the 
meetings  of  the  Rritish  Association,  and  I  am  hardly 
able  to  answer  that  question. 

11,166.  Assuming  tliat  to  be  so,  those  applications 
might  naturally  be  made  tn  the  Ruyal  Society,  might 
they  not  ? — I  think  tlic  ap[)lie:itions  to  the  Govern- 
ment Grant  Committee  might  be  increased  with  great 
advantage  tn  seicni.'e,  if  the  amount  disposable  were 
increasi.'d  ;ilsn,  ^, 

ll,l(-i7.  {Chdirman.)  M'onUl  you  recommend  an 
immediate  increase  of  this  graut  ? — I  am  hardly  able 
to  answer  that  question.  I  think  it  should  be  for 
those  who  are  carrying  on  inquiries  in  science  to 
answer  it ;  they  would  be  more  able  to  speak  on 
the  subject  than  I  am.  The  particular  branches  of 
science  which  1  have  been  engaged  in  latterly  are 
now  well  pro\-ided  for.  They  are  going  on  ivell, 
and  I  do  not  thijds:  they  want  more  money  thfan  they 
have  ;  but  there  are  a  great  many  sciences  where  it 
might  be  an  nd\'antage. 

11.168.  {Sir  J.  Lubbock.)  Do  you  not  think 
that  a  certain  amount  of  money  might  be  spent  with 
advantage  in  the  work  of  publication  r — Very  possibly, 

11.169.  In  Idology,  particularly,  might  not  many 
works,  with  great  advantage,  1  le  more  richly  illustrated 
[bail,  owing  to  the  want  of  funds,  is  now  the  case? 
■ — I'robably  ;  I  Ii.aA-c  no  special  kno'.vledge. 

i  1,170.  (  Dr.  S/uir/x'f/.)  I  wish  to  a-k  your  opinion 
wliediir,  in  the  ease  of  an  application  being  made  to 
the  Govcnimenf,  ludejundently  of  (he  Roval  Society, 
ler  aid  ftu'  Ibr  advaiieeuieut  of  seieuco,  von  would 
<'niisider  (hat  file  Conneil  of  the  Royal  Society  would 
be,  a  proper  U,u\y  for  ilio  Gii\ermurn(  to  refer  to  for 
aihice:-' — The     l.oyal    Society    would    uudouhledly  be 
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grauts  have  been  made  from  time  to  time  for   the 
publication  of  Star  Catalo.i^ues  ? — Yes. 

11.175.  And  some  publications  that  might  be  con- 
sidered really  ns  supplying  materials  for  oiigiual 
inquiry,  if  we  might  use  the  expression,  such  as  Mr. 
Etheridge's  Catalogue  of  Fossils,  for  example  ? — The 
Markree  Catalogue  of  Stars  was  published  either  in 
whole  or  in  part  by  a  grant  from  the  Government 
G-rant  Committee.     It  is  a  case  in  point. 

11.176.  And  also  Dr.  Robinson's  Astronomical 
Observations  ? — That  also. 

11.177.  {Professor  Huxley.)  Has  not  this  dithculty 
arisen  with  regard  to  the  administration  of  the  Govcru- 
mont  grant  on  some  occasion,  that  when  officers 
employed  liy  the  Government  have  wished  to  publish 
a  scientific  research  made  by  them  in  that  capacity, 
the  Government  has  thought  that  the  Government 
Grant  Committee  was  the  proper  source  for  the  fund 
to  come  out  of;  while,  on  the  other  hand,  the  Govern- 
ment Grant  Committee  have  been  of  opinion  that  they 
ought  not  to  furnish  funds  to  officers  in  the  employ  of 
the  Government,  and  so  the  unlucky  applicant  has 
found  himself  rather  between  two  stools  ? — I  think 
that  was  nearly  the  case  in  an  application  in  wliich  you 
yourself  were  concerned.  The  Government  uo  doubt 
in  that  case  had  virtually  promised  to  make  an  ex- 
penditure, and  you  will  remember  the  reply  made  by 
the  then  Secretary  of  the  Admiralty  was  "  that  they 
had  no  money  ; "  now,  if  they  had  uo  money,  no 
money  could  be  had  ;  but  the  Government  Grant  Com- 
mittee supplied  the  necessaiy  amount,  and  I  believe  I 
was  myself  the  person  who  proposed  it. 

11,178.  Do  you  think  that  difiiculty  exists  still  ; 
would  it  exist  now  ?— I  think  not.  I  think  there 
would  be  either  more  money,  or  more  liberality  in  its 
expenditure.  I  thought  yours  a  particularly  hard  case, 
because  yon  had  been  employed  by  the  Government, 
and  there  wns  a  clear  understanding  that  in  the  case  of 
reseai'ches  made  by  a  person  in  the  exercise  of  his 
public  duties,  the  Government  should  assist  in  bringing 
the  results  before  the  public  ;  but  the  reply  was  ''  that 
there  was  no  money,"  and,  of  course,  we  could  say 
nothing  further. 

11,179-  {Chairman.)  No  part  of  the  Government 
grant,  I  think,  is  applied  in  tbe  shape  of  rewards  for 
discoveries  already  made  ? — It  might  be  so  applied. 

11.180.  Do  you  consider  that  the  extension  of  the 
graut  for  tliat  purpose  would  be  desirable  ? — I  should 
say  it;  would  be  a  proper  thing  to  represent  to  the 
Government  that  such  or  such  discoveries  had  been 
usefully  made,  and  that  some  consideration  to  the 
person  who  made  them  was  due ;  but  while  the  fmid 
is  limited  as  it  is  at  present,  the  annual  1,000^.  would 
scarcely  admit  of  any  part  of  it  being  so  applied. 

11.181.  Did  the  Royal  Society  ever  recommend 
anything  of  that  kind  to  the  Government  ? — It  would 
be  by  no  means  unsuitable  that  they  should  make  such 
recommendations  ;  but  I  cannot  remember  of  late  years 
any  instance  of  the  kind. 

11.182.  Would  they  be  unwilling  to  make  such  a 
recommendation  unless  their  opinion  was  asked  ? — 
I  think  not  if  there  were  a  clear  case. 

11.183.  The  Royal  Society  has  for  some  time  un- 
dertaken to  prepai'e  for  publication  a  catalogue  of 
scientific  papers,  and  I  believe  that  the  expenses  of 
the  construction  of  that  catalogue  have  been  defrayed 
by  the  Royal  Society,  while  the  Government  has 
undertaken  to  pay  the  expenses  of  the  publication  ? — 
That  is  so. 

11.184.  Do  you  think  it  would  have  been  reasonable 
to  call  on  the  Government  to  do  more  than  they  have 
done  in  that  particulai-  case,  and  to  assist  also  in  the 
expense  of  drawing  up  the  catalogue  ? — I  think  it 
might  have  been  reasonable  to  do  so  ;  but  I  think  it 
has  been  a  duty  that  has  been  pei-formed  willingly, 
and  greatly  to  the  credit  of  the  individuals  who  have 
executed  it,  as  well  as  reflecting  creditou  the  Society 
itself. 

11.185.  I  believe  that  a  considerable  sum  of  money 
has  been  expended  by  the  Society  on  that  object  ?  — 


There  has  been  3,500/.  expen<led.     It  is  a  small  sum 
of  money  to  have  done  so  much  good  with. 

11,18G.  This  -work  is  still  in  progress,  is  it  nut  ? — 
Yes,  it  is  still  in  progress. 

11.187.  (i)/-.  Sharpey.)  The  particuhu's  will  be 
found  in  a  Memorandum  sui^phed  by  you  for  insertion 
in  the  Appendix,  will  they  not  ? — ^I  suppose  so :  the 
services  that  have  been  rendered  Ijy  the  Fellows  of  the 
Royal  Society  who  have  undertaken  the  execution  of 
that  work  have  been  very  great,  and  can  hardly  bo 
estimated  in  money.  It  is  difficult  to  estimate  the  money 
value  of  the  labour  of  comjieteut  persons,  who  have 
devoted  a  very  large  portion  of  their  thoughts  and  time 
for  several  years  to  the  subject.  It  is  a  work  which, 
could  not  have  beeti  accomplished  in  any  way  otlicr 
than  by  the  assistance  those  gentlemen  have  given 
to  it.     \_See  Appendix  XI.] 

11.188.  I  think  that  in  every  case  the  title  inserted 
in  the  catalogue  has  beeu  copieil  from  the  memoir 
itself,  and  never  at  second-hand  from  any  other  list  or 
catalogue  ? — It  is  so.  It  is  one  of  those  works  which 
have  been  executed,  it  may  be  said,  primarily  by  the 
Royal  Society  ;  but  it  may  be  also  said,  "  concurrently 
by  the  Royal  Society  and  the  British  Associ.ation," 
because  it  was  first  brought  forward  in  the  British 
Association,  and  afterwards  taken  up  by  the  Royal 
Society;  it  has  been  executed  under  tbe  care  of  the 
Royal  Society,  though  the  first  project  of  the  work  yq:S 
mooted  at  the  British  Association. 

11.189.  It  was  originally  projected  on  a  moi'C  limited 
scale  altogether,  was  it  not  ? — Yes,  thy  present  admir- 
able execution  of  the  work  was  not,  perhaps,  fully 
contemplated  at  the  time  when  it  was  first  proposed. 

11.190.  The  British  Association  did  not  contribute 
in  any  way  mateiially  to  the  execution  of  it,  did  they  ? 
— No,  l.iut  I  think  they  would  imve  done  so  if  it  had 
not  been  taken  up  by  the  Royal  Society. 

11.191.  {Chairman.)  Have  heavy  expenses  been 
thrown  on  the  resources  of  the  Royal  Society? — 
Much  of  the  work  has  been  voluntary. 

11.192.  Do  you  mean  that  the  members  iia^e  done 
it  themselves  ? — Parts  of  the  work  have  been  other- 
wise executed,  and  paid  for  out  of  the  funds  of  the 
Society. 

11.193.  Has  it  hampered  them  ?— No.  The  Society 
are  in  better  circumstances  to  undertake  such  works 
now  than  they  used  to  be.  Having  been  so  deejily 
interested  in  such  matters  for  many  years,  I  may  add 
that  I  very  much  hope  that  the  society  may  continue 
to  execute  such  public  works  ;  and  I  hope  they  may 
long  have  those  as  their  officers  who  will  aid  in  the 
execution  as  ably  as  has  been  done  in  this  case. 

11.194.  They  are  able  to  provide,  from  their  own 
funds,  the  means  for  executing  such  objects  ? — Much 
more  than  formerly.  The  publication  now  under 
notice  will  require  continuance. 

11.195.  {Sir  J.  Lubbock.)  Therefore,  for  some  time 
to  come,  there  will  be  a  further  demand  nu  the  funds 
of  the  Royal  Society  in  that  direction  ? — "i'l.^.. 

1 1.196.  Is  it  not,  in  your  opinion,  probable  that  the 
woi'k  will  be  continued  ? — The  general  appreciation  of 
the  work  is  so  high  that  I  eutertnin  uo  <loubt  of  its 
being  continued  ;  it  is  not  only  highly  appreciated  in 
this  country,  but  by  scieutitic  men  generally.  Y'ou 
hear  from  all  countries  of  persons  engaged  in  science 
speaking  so  highly  of  its  value,  that  I  have  no  doubt 
it  will  be  conthmed.  We  cannot  expect  th.at  the 
gentlemen  who  have  conductc<l  it  until  now  will  con- 
tinue to  conduct  it  for  many  years  longer,  but  there 
will  uo  doubt  always  be  found  E'ellows  of  the  Royal 
Society  who  will  be  wilHng  to  contribute  time  and 
labour  to  a  work  of  such  value  and  importance. 

11.197.  That  would  involve  a  further  expenditure 
of  a  considerable  amount  on  the  jiart  of  the  Society, 
would  it  not  ? — Yes,  surely  ;  but  I  do  not  doubt  that 
the  Government  would  assist  quite  as  much  or  even 
more  than  they  have  done  if  it  were  brought  under 
their  consideration. 

11.198.  {Chairm-an.)  As  a  rule,  do  you  find  the 
Government  willing  to  entertain  favourably  any  re- 
commendation from  the  Royal  Society?— RemarkabJy 
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so;  tiiev '"■■ivt^   iilwaj's    hpen   so,  and  arc  ccvtuiuly  not  11,212.  The  Royal  Society  was  also  consulted  ivitli 

less  so";ii    :lip    |iii>M'iii.  lime  Ihiui  they  wcnH'oi-merly.  iv';ard  to  the  rormation  of  tlie  Meteorological  Depart- 

I  ha\e  h:Ml  ;i  'j;n.)d  deal  ul'  rxi>cricnec,  in  the  last  50  iiient  of  the  lioard  of  Ti'iide,  and   they  furnished  the 

yeai's,  ui'the  luuecedinus  l)et\vccn  the  Ciovei'iinient  and  GcviTnment  with  a  very  fall  statement  of  tlic-ir  views 

the  lioyidSneiely  in  f^nch  matter;:;,  and  thcliL'.licrilKLve  A\'ilii   ivgiird   lo  wliat  it   was  desirable  to  Jiim  nt  in 

expro^.se<l  is  foLiiidcd  on  th:it  experience.  estahlishiti^-  wncli  a  dopfa'tment,  did  they  not  ?— Yes. 
11,19^).  You  cannot  remend)ei' any  itnporlant  cases  ll,2i;3.  I    Lelievc    that,    from  various    causes,  the 

ill    wliieh    ( ;i)\ernmc'nt   assisl;mce    has  beini    refused  o]i;,fina[  intention   was   not   strictly  carried  out  ? — It 

when  recommended  liy  the  Uoyal  vSociely  ? — No.  was  not  fully  carried  out  at  that  time,  viz.,  in  1853. 

11.200.  Tlie  linyat  Sot-icty  was  consult(^d  hy  (he  11,214.  Ami  nt  the  time  of  the  death  of  Admiral 
Government  willi  rej^-ard  tn  the  nnflay  incurred  in  tlie  h'it/W.oy  flui  Royal  Society  were  M<i;ain  consulted,  were 
macnetie  surveys  at  various  times  V — Yes.  lliry    not,    wilh    rcCnvncc    to    whether    it    would  be 

11.201.  Ts  any  expenditure  ;).i  presenl  heine;  Incun-ed  ad^is;|l,le  to  iiiiii^c  any  idiaTi,cn;s  ?  — Yes. 

for  that,  ebjeid,  ? — Not   so  iiniidi  as  in    years   l.lia,t  are  Il/JIT*.  Tlie  IJnyal   SoeliUy,  on  tiiat  occasion,  raaiJo 

passed  ;  but  the  progress  tlial  lias  hcen  inaile  in  those  some  I'eennnnendations  to  the  Government,  I  believe? 

survevs  has  led  In  the  existence  o!' a  department  in  the  — Yes. 

Admiralty    hy    which    sueli     intpiiries   are    carried    on  Il,21'i.    Is   the    .Mcteorolo^neal    Department  at  pre- 

fnim    time    In    lime,    and    the    public  hear  notliinj;  of  sent,  Jn  your  opinion,  in  a  satisfactory  state  ? — In  my 

Ihem  exerpi    in  (hr  result.      Tliose  snrvi-ys  now  yo  on  ojiinion  it  i.s  so  ;  but  I  must  add  tliat  I  am  the  Chaii- 

as  mailers  ut  rnntine,  -\viiieli  ^vas  not  the  ease  li)i'merly.  man  of  its  su]>erintending  committee. 

11.202.  Tiiat  is  Willi  re-anl  lo  iiia-iirlle  surveys  11.217.  TJint  is  a  Department  of  the  Governmont 
soIeK,  is  it  umI  y — It  is  (lie  easf  in  niaeiu'li'"  sui'\'eys.  w'hieh  Is  uiidi;r  your  control  to  somc  degree? — I 
TliriV  i-~n  drpartment  otihe  Ily<!ri>;^raphic  Olliee  under  suppose  it  may  be  so  .said. 

a    \er\'    eoni|icli'nt   person,    Captain    h]\-ans,  who   now  1I,21H.    Do  you  <lo  more  than  give  advice  ? — Yes,I 

eairii's  on    all  .-ueh  iinptii'ies  in  all  parts  ol  thr  globe  ;  iittend  the  weekly  meetings  of  tlie  su])erintendingcom- 

that  departmenf.  did  not  exist  before  the  Uoyal  Society  inlllce.     Jilverylhing   that   is  done   there  13  done  with 

fifst    recommended   to  the  (.iovernment  the   institntioi:  my  cognizance,   and  that   of  my  colleagues.     We  arc 

of    magnetic    oi.iservations    in    dillerent    parts    of  the  res])onsible. 
globe.  11,219.  At  the  time  of  the  death  of  Admiral  FitzRoy, 

11.203.  {J'rnJ'rssor  JInaIc//.)  1  am  right  in  saying,  it,  was  found,  as  I  have  stated,  that  the  funds  originally 
am  i  111. I.  tlLai.  tlir  Royal  Sueiety  itself  derives  no  voted  for  the  pui-pose  of  those  observations  were  di- 
beneiil  wliat^v  cr,  eltlu  r  I'linrtly  or  iudireelly,  from  the  verted  from  their  origimd  scientific  object  to  an  object 
sums  of  money  whieli  are  granted  on  behalf  of  the  that  w^as  deemed  of  more  immediate  practical  utility  ? 
]\lelr..>rologieai  Gonnnittee,   ]iov  from    tlie  grants  made  — Yes. 

onbi'hall'or  iheGovernmriit  Grant  ? — None  wdiatever.  11,220.  Havn  l<oth   objects  been  subsequently  kept 

1  l.L'Ok    You  know,  do  you  nut,  that,  in  the  c'^timatc  in  \iew  ? — They  havi'. 
pre-i!itr<l  to  rarliament,  the  total  amount  granted  in  .  1 1,221.  TIic  piaelieal  object  has  not  been  lost  sight 

that,  way  every  yearappearsundertheheadof  "Grants  of? — No.    h    has    noi.      Gur  endeavour  has  been,  and 

toSeienlifie  Societies,"  ami  that  a  number  of  members  is,  to    -ive    smdi  information,   derived   from  w^iitcbful 

of  tlie  llousi- of  Commons,  I    believe,  arc    of  opinion  can-   tJviT  iU-    liiets,    ae    shall  euabli-   those  wdio  may 

that  that  is  money  granted   actually   to  the  scientific  desire  to  do  so  I0  infer  the  probable  weather  from  the 

societies  for  their  own    ]}nr|ioses  ?-.-!    have  heard    i.d'  picsent  phenomena. 


individual  members  of  I'arbaiin.'Ut  having  been  undei' 
some  such  mistake. 

11.205.  1  may  assume  that  within  your  ex[)e]'ience 
of  the  Royal  Society,  the  Gi.'vernmeiit  never  has 
granted  a  singbi  shilling,  directly  or  indiiectly,  ihv  t\n'. 
purposes  of  that  society  V — No,  sni'eiy  not,  Ibi'  its  own 
expenses. 

11.206.  Nut  a  shilling?— Nc.    I  cannot  say  wbdiier 
the  Society  would    or  would   not  receive  a  grant  if  it 
were  ollered,  but  no  such  thing  has  ever  b( 
of,  I  l.L-liev 


11,207.  (/Jr.  Slunpfi/.}  ■I'liere 
ire  probably  cognizant  oi',  namely 
;anks\^    time,    \h<-    Ko^  al  Sodrl  v    voted    .',00/.   Ibi'    fl 

nc  .,|-  ,l,c  ii;i[i,,n  al   llic  epoch  '/\\u-  -ival,  Frem'h  war 
-Yc,-,    fliat    was  an    an<.tnaly   which    hcloi,-,.!    to  tli 


11,222.  Colonel  .Sti-ant^e  informed  liie  Comniisslfin 
that  Ilie  obje.'ts  which  the  ileleorologieal  Ofiicc  had 
in  \ic\v  miglil,  in  bis  opinion,  be  extended.  Is  it  pro- 
posed to  do  so  ?— I  liave  no  doubt  that  they  will  lie 
extenilcd  frc.ni  year  to  yenr. 

11,22;5.  One  of  Ihe  objects  wn-^  an  increase  in  the 
number  of  stations,  was  it  not  ?— We  have  seveu 
stations  in  the  liritish  islands  ;  l!ie  number  originally 
(h'sigiied  was  eight.  As  yet.  "wo  have  no  observatory 
ght  north  of  Aberdeen.  In  ocean  statistics  there  wUI  he 
work  i'or  iiene 


.  to 


iiiNc  al.  whicli  if,  liMjipencd  ;   it  has  nevi'i'  been  addiu'cd 
as  an  iuMance  I  hat  should  be  followed. 

1I,20.S.    Do    yon    suppose    tliat   tliat   sum  was  ever 
]»ald  ? — }   cannot    t<'ll  ;   tlicro    was  a  vciy   natural 


let  which  you  11,224."  (/Jr.    ,S7/.,,y„//.)      I     ihiuk     what     Colonel 

at,  in  Sir  doscph        Slrangc    menni    was,    (hat    a    dillerent  class     of   work 

bl    be    |al;en  u]),  (bal    is    10  sav.  oripnal  inquiries, 

I  as  impiiries  into  evapiiration.  and  oriirinal  cxperi- 

ilal  iii(|uiries  of  other  kinds,      lie  s;dd""l  tbink  lliat 


Id 


nl 


oM 


.  prevailiTig    at    that  period,  and  w 
ri.|de    wvy    sirielly    responsible    i'( 


wbicit    i 


V"- 


procedure  was  not  experimenlal  ciUMigh,  and  that 
a.s  loo  observational  '^ — W r  arc  limited  by  the  sum 
n  to  ns.  \^^■  cainiot  ^.1  beyoiul  our 
Is.  We  do  cxiieiid  the  sum  jdaeed  at  oar  dis- 
il  Willi    as  much    care  a 


II, ..l)'|,r. .,..,.. In,.,. 
1  \;M>.    (  (liif,: 

,„„„.) 

1,  „  lin, 
A  M-l„ 

,1,1.  Wi,S 

|„.,,| 

OS, 

1  will 

l-,.-„l-,I  h,  l„.l„l„l, 
„._..',.  \v„,,  ii„. :;., 

1,1    ,.x| 

ilI  s,„ 

,.|y,.„l 

;,    i„    l„, 
s,,ll,..l,, 

>,,, 

y,.„rs 
l,j,.,.,l,? 

—  1 1.  w;,:-  ;    1  li,<-  ,'\]„.l  ,, 

will    l«.    ,.,.,, ,],!,. I,., I.     I     l„,|, 

I,,.,. I„,i|-;,l.ly  ,.,,i,.l,i,.|,.,l 

|-..l.,in.   I,,  |.;,,..i„i,,l  „.  -,l,  B,I1,| ,.,  wl,( 

will  l,(.  Iini,lly  ,. |,l,.,l,.,l. 

II,V|().    AV,.  ,,,u  ,„li:li,.,l   V,  ill,   U'l,;,l.    i-i    l„.i,|.j    ,l<„„. 

],y    ll„.    M„.j„(.|i,.    I),.|,;i,,.| I,.,.    Il„.     |;,,„|.,|     ,,r 

A,lj,li|.^,ll.y  !,,,»'  ?-— \',-,  V  ,,i,,,.h  .-,,, 

II,V|I.  y,.,l  ,l(.  Il„triii,,k  il  ,„...,.ssi,iy  ll,;il,  it  sl„,i,|.l 
]u:  (:xL|.u,l,.(l  ?— Oil  1.1,1,1,  ,|,„.sli„li  Aill„in,l  l;.i,-l,i,,.,|.H 
WOulll,  |„.lli:i|lM,    f.MV,.    II,,.  (',ll,ll,liMni,,l,    11,1.    Iiiist,    iLilvir,., 

I,M(.   I    (.l,,,,l<    ■.v|.,.yl.liii,g   ;i]il»;iirs  lu  Im  iiiliiiii.uljly  ou- 
(lij(;tci-l  ill  ii\i:yy  wiiy. 


i,.|i   ciii'i-  lis   wr   pi.ssiMy  rail,  Init  if 
"■  iiiiHuy  \\,.|.,.  r,,riln.,.,,iiii^-  1111,1  w,>  lu„l  ihe  powor 

111'   ,lil.l'..|ill-    li„.  lisrilll   rXlllllllillllT  ol'   il,  MC  might  Jo 

iiior,..      \\  or,,  nil  ;i]tpli(.|ilioii  miiilo  to  llio  Govi'viiiiiont 

l'"i'  I '.  iiioiii.y,  Ihi'y  woiilil  |Hissil,ly  say  tliiit  llii'J 

ill'  iilroinlv   f;i\i.    vory   lihtTiilly  ;  ami,'  ill  i'iiot,  Uiiw  do 

Isiil,.  iioWKiilii;;  "11,  1111,1       -iv,.  io,-i   lil„.i.iilly. 

iioxl    yiiir.       'I'ln.y    l,:,vo  II.L'L':,.    {Chainii.ni.)    lint     il     mm-,-     fini.ls    wfto 

'"'''■■'■   I   111.:   Illllly  will  |,1;|,.,.,1     111      ,o„,.    ,|is|„,s,ll,   you    oollW   willlOllt   diffil'lllly 


.X|„ 


i,|,|,ly 


Iv    Ih. 


,.|iil    III 


lo.s,  o(.,.|in  sliilis[i,.s  ate.  ii  lar^ni  silbjiTl.  Ill  tliat 
liriiiioli  of  oii|.  iiiijiiiiios  w,.  liityi'  to  oollect  ftiul 
^ys|,.ii,iilisc  llio  ri.siills  ,it'  iirc-oxisliiijj;  resoareliGs  (in 
w.|ii(.|i  llirn.  is  vory  iiiiioli  lo  l,o  dom.),  as  ivoll  as  in 
ori,,aiiisilij;-  Irosh  rosoaiolios  ;  w.o  ilro  lining  lliucll  in 
liiitli  ways. 

11,22(1.  1  tliiiik  Coloiiol  Sliiinso  spocially  rofors  lo 
two  ol.ji.c.ts  wliioh  Kliimlil  bo  iiioliulod,  iiiiiiu.ly,  llio 
actiuii  ul'  tllo   .suii,  uiul    tlio   bubjoct   ul'  iitnios|dioric 
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electricity  ;  do  you  tliink  tliat  those  are  objects 
which,  with  more  money,  you  could  satisfactorily 
include? — Such  researches  are  in  progress  by  differeDt 
nations  and  observers,  and  also  by  ourselves. 

11.227.  Do  you  know  what  the  expense  of  the 
department  is  ? — The  expense  is  1 0,000^.  a  year. 

11.228.  Colonel  Strange  was  asked  by  Dr.  Sharpey, 
"  I  tliink  you  said  tliat  the  work  of  the  Metenrolo- 
*'  gical  Office  is  too  purely  observational,  and  not 
*'  sufficiently  experimental  j"  and  he  answered  "Yes." 
Q.  "  What  description  of  experimental  work  do  you 
"  think  they  should  carry  on  ?"' — A.  *'  I  will  try  to 
"  illustrate  that,  I  should  say  experiments,  for 
"  instance,  on  the  humidity  of  the  air  and  on  evapora- 
"  tion.  Experiments  of  that  class,  I  think,  are  a 
"  great  deal  wanted."  Is  that  your  opinion  ?■ — They 
are  much  wanted,  and  we  have  at  this  moment 
aiTangements  in  progress  under  the  Meteorological 
Committee  for  the  trial  of  a  very  promising  apparatus, 
devised  by  Mr.  Whitehousc,  for  determinations  of  the 
state  of  the  atmosphere  in  regard  to  humidity.  The 
objection  to  the  present  apparatus  is  its  occasional 
failure  in  frost.  The  trial  will  require  a  few  months ; 
especially  including  at  least  a  portion  of  the  next  winter. 

11.229.  You  would  not  think  yourself  justified,  I 
suppose,  in  recommending  the  Government  to  incur 
a  large  outlay  on  this  department  ? — We  have  no 
immediate  intention  of  asking  for  more  money,  but  if 
we  wanted  an  additional  1,000/.  for  a  special  purpose, 
I  have  little  doubt  that  we  should  obtain  it. 

11.230.  Has  this  sum  granted  to  the  Meteorological 
Department  not  varied  within  the  last  few  years  ? — It 
was  originally  decided  to  be  12,000/.,  but  it  was 
reduced  by  the  Conservatives  when  they  came  into 
office  to  10,000^.,  and  we  have  had  to  cut  our  coat 
according  to  our  cloth.  We  have  never  exceeded 
that  sum. 

11.231.  Now  is  that  a  subject  for  ivhich  the  Eoyal 
Society  would  consider  itself  justified  in  recommending 
to  the  Government  a  larger  outlay  to  be  made,  if  they 
thought  it  of  very  great  importance  ? — If  we  desired 
an  increase  of  the  grant  now  made  to  the  Meteoro- 
logical Office,  we  should  iu  the  first  instance  address 
ourselves  to^the  Department  of  the  State  under  which 
we  act. 

1 1 .232.  That  department  is  the  A.  Imij-alty,  is  it  uot  ? 
— No,  the  Eoard  of  Trade. 

11.233.  Do  you  find  any  inconvenience  arising  from 
different  branches  of  science  being  under  ditfereut 
Government  departments  ? — No.  I  am  not  sure  that 
it  is  not  an  advantage,  for  more  public  men  are  thus 
made  convex'saut  with  the  working  of  science  in  certain 
specific  modes.  I  think  that,  iu  general,  science  re- 
commends itself  to  them  by  its  working.  There  is 
great  care  taken  iu  the  expenditure  of  the  public 
money,  and  I  think  the  Government  see  that.  I 
believe  it  is  rather  an  advantage  to  science  that  its 
operation  thus  becomes  well  known  to  many  members 
of  tlie  Government, 

11.234.  Are  there  never  questions  arising  as  to 
which  department  of  the  Government  you  should 
apply? — No,  not  so  far  as  I  am  aware. 

U,235.  {Dr.  Sharpcij.)  The  services  of  the  Meteo- 
rological Committee  are  quite  gratuitous  ?— Quite  so, 
certainly. 

11.236.  {Chairman.)  Does  the  Committee  consist 
of  three  members  nominated  by  the  Royal  Society  ? — 
It  consists  of  ei.irht  members  so  nominated. 

11.237.  Arc  there  any  other  points  connected  with 
the  Meteorological  Office  on  which  you  think  it  would 
be  desirable  for  you  to  make  any  observations  ? — 
None,  I  think. 

11.238.  The  next  subject  to  wliicli  you  allude  in 
the  statement  is  the  subject  of  dredging  expeditions. 
On  that  subject  also  the  Admiralty  has  received  a 
recommendation  from  the  President  and  Council  of 
the  Royal  Society  ? — Yes, 

11.239.  Was  that  recommendation  favourably  re- 
ceived ? — It  was.  The  Government  have  always 
received  favourably  recommendations  proceeding  from 
the  two  principal  scientific  societies  from  whom  they 
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arc   accustomed    to    receive   such    recommendations, 
namely,  the  Royal  Society  and  the  British  Association. 

1 1.240.  Are  any  expeditions  at  present  being  under- 
taken ? — There  is  one  preparing. 

11.241.  Are  there  any  other  directions  in  which 
you  think  the  services  of  the  Eoyal  Navy  might  be 
employed  for  the  purpose  of  forwarding  science  ? — 
The  Government  is  always  ready  to  receive  such 
applications,  and  I  think  very  favourably  disposed 
towards  granting  them.  If  a  subject  were  first  taken 
up  in  the  Royal  Society,  or  first  in  the  British  Associa- 
tion, it  would  in  either  case  be  acceded  to  by  both 
those  bodies,  and  probably  a  joint  recommendation 
would  be  the  result.  There  was  a  joint  recommenda- 
tion iu  the  case  of  the  magnetic  researches.  The 
Royal  Society  is  the  long  established  State-constituted 
body,  while  the  British  Association  seeks  the  sanction 
of  the  country  at  large,  and  pleads  the  cause  of  science 
throughout  the  islands.  The  two  combined  are  a  great 
support  to  the  Government  in  reference  to  the  justi- 
fication of  their  adoption  of  any  recommendation. 
There  is  a  great  advantage  h\  there  being  two  bodies 
for  such  purposes.  When  there  was  but  one  it  oc- 
casionally, perhaps,  would  not  be  quite  so  active  as 
people  at  the  time  thought  it  should  be.  Such  was 
the  case  at  the  time  of  the  foundation  of  the  British 
Association,  but  the  Royal  Society  very  speedily 
resumed  its  efficient  habits,  and  the  two  societies  act 
very  well  in  concert.  It  may  be  that  the  one  or  the 
other  may  become  less  efficient  at  times,  but  it  recovers. 

11.242.  Are  you  aware  whether  any  of  the  other 
scientific  societies  are  occasionally  consulted  by  the 
Government  on  special  subjects  ? — There  is  nothing 
to  prevent  its  being  done  ;  for  example,  they  ^vould 
probably  refer  to  the  Society  of  Civil  Engineers  on 
many  subjects  that  coidd  not,  with  so  much  propriety, 
be  referred  to  the  British  Association  or  the  Royal 
Society. 

11.243.  {Dr.  Sharpeij.)  To  revert  for  a  moment 
to  the  Meteorological  Office,  let  me  ask  you  if  they 
extend  their  operations  into  Scotland  ? — vSurely.  We 
have  two  observatories  in  Scotland — Glasgow,  and 
Aberdeen. 

11.244.  Are  you  aware  of  any  representations 
having  been  made  by  the  Scottish  Meteorological 
Society  for  aid  from  the  Government,  or  for  a  share 
of  the  grant  that  is  now  voted  to  the  Meteorological 
Department  of  the  Board  of  Trade  ? — Y'"es,  and  I 
think  that  the  Scottish  Meteorological  Society  has  a 
reasonable  claim  on  the  consideration  of  Government, 
on  account  of  the  services  which  they  render,  in 
connexion  with  sanitary  inquiries,  and  also  iu 
reference  to  agriculture  and  horticulture, 

11.245.  Tlie  Royal  Society  of  Edinburgh  receives 
300/.,  but  I  do  not  know  that  the  Meteorolosjical 
Society  receives  anything,  does  it  ? — Not  yet,  I  believe. 

1 1.246.  The  Meteorological  Society  of  Scotland  sup- 
plies materials  to  the  Registrar-General  of  Scotland  ? 
—Yes, 

11.247.  Do  tliey  undertake  work  of  a  special 
character  which  is  really  not  done  by  other  bodies  ?■ — • 
I  believe  that  to  be  the  case. 

11.248.  {Sir  J.  LvMovk.)  It  is  not  meteorology  so 
much  as  sanitary  work,  is  it  ? — Without  doubt  there 
is  a  connexion  between  meteorology  and  sanitary 
matters. 

11.249.  {Dr.  Sharpey.)  The  Scottish  Meteorologi- 
cal Society  have  a  great  many  observing  stations,  have 
they  not  ? — Yes,  tliey  have. 

11.250.  {Sir  J.  Lubbock.)  But  so  far  as  meteoro- 
logical observations  are  concerned,  do  you  not  think  it 
is  convenient  that  they  should  all  be  guided  from  one 
centre  ? — I  do  not  myself  see  that  any  change  is 
needed  in  this  respect. 

11.251.  If  I  imderstand  you  rightly,  you  think  that 
the  claim  of  the  Scottish  Meteorological  Society  is  not 
so  much  a  meteorological  as  a  sanitary  claim  ? — i  do. 

11.252.  {Chairman.)  Does  the  Meteorologiciil  Office 
communicate  with  any  private  meteorological  stations  'i 
— Not  necessarily  so. 

11.253.  I  did  not  know  whether  there  might  he  any 
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private  establishments  that  you  put  yourselves  m 
communication  with  v_We  have  frequent  communi- 
cations with  other  institutions,  and  individuals  at 
home  and  abroad. 

11,254.  Do  you  record  the  results  of  any  observa- 
tions' conducted  by  private  institutions?— Nut  ol" 
observations  in  the  United  Kingdom. 

11,2.55.  {Sir  J.  Lubbock.)  What  is  the  nature  of 
the  observations  made  by  the  vScottish  Meteorological 

Society  ? The  greater  nnmber,  I  believe,  are  made 

by  ^ai-denors  in  large  noblemen's  estabhshmciits  in 
Scotland. 

11.256.  But  those  are  meteorological  observations, 
yui-ely  ? They  include  certain  meteorological  obser- 
vations. .   , 

11.257.  But  I  thought  you  expressed  an  opinion 
that  meteorological  observations,  so  far  as  they  were 
paid  for  by  the  State,  ought  all  to  go  through  one 
central  ofiice  ?— I  am  not  aware  of  having  said  so  ; 
certainly  not  in  the  connexion  which  appears  to  be  here 
implied.  I  do  not  consider  it  necessary,  or  eveu 
desirable,  tliat  the  observations  in  question  should  pass 
through  the  Meteorological  Office  of  the  Board  of  Trade. 

11.258.  {Chairman.)  Your  Department  does  not 
conduct  any  regular  systematic  observations  on  the 
fall  of  rain,  does  it  ?— Yes,  we  do. 

11.259.  Only,  however,  at  certain  stations  ?--Only 
at  certain  fixed  stations. 

11.260.  (Professor  Hitxtci/.)  I  suppose  that  tbe 
observations  made  by  gardeners  and  persons  without 
proper  means  of  observation  would  not  be  accepted  by 
yourselves  as  having  the  kind  of  accuracy  tliat  yon 
require  for  your  purposes  ? — No,  but  they  may  be 
available  for  the  purposes  for  which  they  are  made. 

11.261.  But  you  could  not  incorporate  those  obser- 
vations with  your  own  results  ? — We  should  not  think 
it  expedient  to  do  so. 

11.262.  {Chair  man  I)  One  or  two  witnesses  have 
come  before  the  Commission  who  have  recommended 
a  more  systematic  observation  of  the  tides.  Are  you 
prepared  to  express  any  opinion  on  that  subject  ? — I 
beheve  that  there  arc  persons  who  are  better  judges  on 
the  subject  than  I  am. 

11.263.  Yon  would  not,  perha|ts,  wish  to  state 
wliCtlK  r  tluit  could  be  combined  with  the  duties  of  the 
IVb'ii'iHiiloniral  Office? — I  think  it  would  be  better  done 
under  ibe  Jloiird  of  Admiralty,  who  are  very  competent 
to  dh-ect  or  superintend  such  inqnries. 

11.264.  Are  there  any  other  i)oints  on  wliieh  you 
would  like  to  make  additions  to  your  evidence  ? — Tbat 
is  a  large  question.  There  are  some  things  that  I 
should  be  glad  to  see  somewhat  altered  iu  our  cnuntry. 
I  should  be  glad,  for  instance,  to  see  the  British 
Museum  made  more  extensively  useful  as  a  means 
of  communicating  knowledge  throughout  the  country 
at  large.  The  Trustees  are  under  an  Act  of 
Parliament  which  forbids  an  object  which  has  once 
enterefl  into  tlie  British  Museum  from  going  out  of  its 
doors.  Now  it  appears  to  mi;  that  it  would  lie 
att<^iided  with  great  advantage   if  the  British  MusiMiin 
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British  Museum  were  empowered,  by  a  slight  chacgc 
in   the  Act  of  Parliament  constituting   the  trust,  to 

introduce  a  new  feature  in  its  administration,  they 
might  be  enabled,  in  full  accordance  with  its  princi- 
ples, to  add  very  largely  to  the  public  benefit  of  the 
Museum,  without  derogating  in  the  least  fi'om  the 
sacredness  of  their  trust,  and  the  due  security  of  the 
objects  confided  to  their  care.  I  will  only  permit 
myself  to  speak  of  those  objects  of  the  Museum  which 
in  one  shajio  or  other,  belong  to  natural  history^  inag. 
much  as  my  place  at  the  Board  of  Trustees  is  aa 
official  one,  viz.,  as  President  of  the  chief  and  oldest 
British  society,  estabUshed  by  royal  charter  for  the 
promotion  of  nfttiiral  knoivledge.  I  will 
therefore  (to  take  an  example  in  respect  to 
that,  from  among  our  very  numerous  and  valuable 
duplicates,  wo  were  permitted  to  lend  a  limited  portion 
or  portions  to  our  great  cities  and  centi'es  of  popula- 
tion, the  property  continuing  in  the  Museum,  return- 
able either  on  requisition,  or  at  the  expiration  of 
stated  periods,  when  possibly  they  might  be  replaced 
by  the  loan  of  a  differently  selected  collection.  Carefiil 
catalogues  should  be  formed  and  kept  by  both  parties, 
and  the  best  pr-ecautions  taken  for  safety,  both  of 
transmission  and  custody.  This  might  be  done  at 
first  tentatively,  in  a  single  instance.  Suppose,  for 
example,  that  the  great  city  of  Manchester  (including 
possibly  its  immediate  neighbours)  said  to  the  Trustees, 
If  you  are  willing,  and  if  you  can  obtain  permission 
from  Parliament,  will  you,  on  our  engaging  toproyidc 
a  suitable  building,  curators,  and  whatever  else  may 
be  desirable,  and  also  to  provide  all  such  other  secu- 
rities as  may  be  required  for  their  safe  return,  lend  to 
us  for  u  certain  time  from  amongst  your  .duplicates, 
say  '  a  collection  of  birds'?  We  should  not  ask  jou 
to  make  any  new  acquisitions  on  our  account;  if  there 
were  <leficieneies  which  we  wanted  to  have  supplied, 
it  would  rest  with  ourselves  to  do  so.  The  specimens 
lent  by  you  would  be  seen  by  thousands  and  thousands 
who  never  even  visit  London  ;  and  real  opportunities 
of  viewing  them  at  leisure  and  profiting  thereby, 
would  be  afforded  to  hundreds  of  thousands  more, 
while  London  would  lose  absolutely  nothing,  since  all 
would  bo  duplicates.  Suppose  this  to  be^done  intlie 
case  of  Manchester,  which  might  be  the  first  applicani, 
and  for  a  definite  class  of  objects  only,  experience 
woidd  soon  sliow  whether  the  plan  might  advanta- 
ij;eensly  be  ennlinued,  and  extended  more  widely  to 
oilier  objects  and  to  other  places ;  and  also  in  ffliiii 
respects  the  course  first  followed  might  be  improved 
u[)on.  A  slight  alteration  in  the  Act  of  Parliament 
eonstiiuting  the  trust  would  seem  to  be  all  that i.' 
required.  The  leading  object  contemplated  in  this 
memorandum  is.  no  doubt,  the  great  enlargement  of 
the  national  benelits  <lerivable  from  the  \'ast  treasure? 
contained  in  the  British  Museum  ;  but  collateral 
a(l\;in(ages  of  somi'  importance  might  also  be  ex- 
]iecti'd  to  follow  irom  such  a  course  of  proceeding. 
More  or  less,  and  as  far  as  it  went,  it  would  tend  te 
relie\'c  (lie  museum  itself  of  part  of  the  immense  mas 
of  niater'ial  by  which  it  is  daily  becoming  more  and 
rnoi-c  e|>prcsscd  ;  and  might  attbrd  a  eorrespoiidiug 
impending  demand  upon  lln^ 
id   e;r-eatly   increased  accora- 
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I  L'JiiT.  1  think  some  of  the  officers  of  the  Britisli 
Musenm  liavc  rather  .lenied  Ihtit  there  is  sneh  a  thing 
,,,s  ;,  ,l,ij,lir,iirr'— If  they  opened  their  doors  they 
woidil  soiin  Inne  dnplieafcs  in  aluindancc. 

II,L'6H.  1  should  Iiave  some  doubt  whether  tlio 
loM.n  of  ohjccis  to  museums  in  country  towns  would 
be  of  any  mateiial  advantage,  as  probably  what  they 
w<»uld  desire  woirld  be  to  keep  permanent  possession 
of  them;  is  that,  your  opinion? — Tt  does  not  appear 
yo.  In  discnssiirg  the  sulijei't  in  Manchester,  whercH 
W!is  largely  corrsider-ed,  it  was  lou nd  that  they  wei"^, 
vi^ry  desirous  til'  ha.\iiig  sucli  tenrporary  loans,  and  ot 
being    allowed    to  change   Uiu  npecimons  in,  perliap'i 
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five  or  sever,  yeara.  Afterwards,  the  si^bject  was 
discussed  at  Leeds,  and  tlicy  were  very  favourable  to 
it,  and  exceedingly  auxious  that  it -should  be  carried 
out ;  also  fi'om  Dublin  there  was  a  deputation  to 
London  on  the  subject.  To  all  the,  applications 
that  were  made  to  the  British  Museum,  the  answer 
was,  "  By  Act  of  Piurliameut  we  are  bound  to  keep 
"  within  our  own  doors  everything  that  we  have,  but 
"  we  should  be  very  glad  if  that  were  altered,"  It 
does  not  appear  fi'om  these  replies  that  the  Museum 
would  be  unwilling  to  lead- specimens. 

11.269.  You  have  stated  that  this  last  year  an 
alteration  has  taken  place  in  that  trust  ? — I  have 
understood  so. 

11.270.  Have  any  further  steps  been  taken  in  the 
matter? — I  do  not  know.  By  resigning  my  office  as 
President  of  the  Royal  Society,  I  have  ceased  to  be  a 
Trustee  of  the  British  Museum.  The  present  Chancellor 
of  the  Exchequer,  Mr.  Lowe,  also  a  Trustee,  was 
strongly  in  favour  of  the  alteration.     He  was  present 

The  witness 


when  T  brought  tlie  subject  forward.  It  is  obvious 
that  such  loans  would  requh-e  the  appointment  of 
persons  as  caretakers  of  the  objects.  If  the  persons 
so  appointed  to  take  charge  of  the  collections  were 
competent  to  give  instruction  in  natural  history,  an 
additional  advantage  would  be  gained. 

11,271.  Do  you  think  it  would  be  desirable,  gener- 
ally, that  museums  should  be  teaching  institutions  ? — 
I  think  it  might  be  an  advantage. 

Ilj272.  To  a  certain  extent,  I  suppose  ? — Yes,  to  a 
certain  extent  :  but  the  Commissioners  will  under- 
stand that  this  is  not  necessarily  a  part  of  the  other 
suggestion. 

11.273.  Are  there  any  other  matters  that  you  wish 
to  refer  to  ? — I  am  not  aware  of  any. 

11.274.  If  anything  else  occurs  to  you  that  you 
wish  to  place  before  the  Commissioners,  will  you  be 
kind  enough  to  communicate  it  to  the  secretary? — 
I  will  do  so,     [S'ee  Appendix  XI.] 

withdrew. 


Adjourned  to  Wednesday,  the  29th  instant. 
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Present  ; 
His  Grace  The  DUKE  OF  DEVONSHIRE,  K.G.,  in  the  Chair. 


Sir  Jaiies  Prillips  Kay-Shtjttlewoeth,  Bart. 
William  Sharpey,  Esq.,  M.D.,  Sec.  E.S. 


George   Gabriel    Stokes,   Esq.,   M.A.,  LL.D., 

Sec.  R.S. 
Henry  John  Stephen  Smith,  Esq.,  M.A,,  F.R.S. 


WiLLiAJi  Froude,  Esq.,  F.E.S.,  examined. 


n,274ff.  (Chairman.)  I  believe  you  were  formerly 
professionally  engaged  as  a  civil  engineer? — I  was. 

1 1.275.  But  you  have  ceased  to  act  in  that  capacity 
for  some  time  ? — Yes. 

11.276.  You  have  given  a  good  deal  of  attention 
to  the  subject  of  the  advancement  of  science  ? — I  have 
more  or  less.  I  have  worked  in  my  own  narrow  way 
in  that  direction. 

11.277.  Do  you  think  that  it  is  one  of  the  functions 
of  the  Government  to  assist  in  promoting  the  advance- 
ment of  science  V — I  think  so,  as  far  as  I  can  judge, 
certainly. 

11.278.  Do  you  hold  that  opinion  both  with  regard 
to  questions  of  pure  science,  and  with  regard  to 
matters  thai,  are  likely  to  be  of  commercial  value  ? — 
Yes  ;  I  do,  certainly.  It  seems  to  me  an  object  of 
national  credit  and  national  importance  that  scieu- 
tidc  knowledge  in  this  country  should  be  advanced 
in  both  those  departments  to  the  highest  degree, 
and,  so  far  as  I  can  judge,  the  nation  values  such  ad- 
vancement, and  would  approve  its  promotion  by  the 
Government. 

11.279.  Can  you  point  out  to  the  Commission  the 
directions  in  which  you  consider  that  the  Government 
can  most  properly  tender  assistance  ? — It  is  a  wide 
subject ;  I  have  chiefly  pursued  science  myself  in  one 
department,  in  which  improved  scientific  knowledge  is 
of  special  money  advantage  to  the  Government. 

11.280.  Would  you  have  the  goodness  to  point  out, 
in  the  first  place,  some  instances  in  which  you  think 
that,  merely  with  reference  to  the  commercial  value  of 
such  investigations,  the  assistance  of  the  Government 
is  desirable  ? — In  questions  of  guns  and  gunnery,  and 
of  naval  architecture  in  the  constructioij  of  public 
works  generally,  it  is  of  great  pecuniary  importance  to 
Government  that  the  most  scientific  methods  should  be 
pursued  ;  and  though  these  are  more  generally  under- 
stood than  formerly,  the  assistance  of  the  highest 
scientific  knowledge  in  the  country  would  have  been 
and  would  now  be  of  immense  pecuniaiy  value. 

11.281.  What  steps  would  you  recommend  that  the 
Government  should  take  in  order  to  promote  those 
objects  ? — That  seems  an  extremely  difficult  question 


to  answer,  for  a  person  who  has  but  a  limited  expe- 
rience ;  but  it  appears  to  me  that  there  ought  to  be, 
certainly,  some  method  in  which  the  highest  scientific 
knowledge  of  the  country  can  make  itseif  available, 
and  make  itself  felt  in  all  the  departments  of  science 
which  the  Government  ought  to  take  cognizance  of 
or  to  promote.  At  present  the  highest  scientific 
knowledge  in  the  country  has  no  direct  method  of 
making  itself  felt ;  it  can  only  make  itself  felt  at  rare 
inteiwals,  when  the  Government  has  incidentally  been 
led  to  call  on  it  for  assistance  ;  and  then  it  does  not 
act  as  a  constituted  assemblage  of  the  highest  scientific 
knowledge,  but  only  as  one  or  two  individuals  who 
may  have  been  invoked  for  the  particular  occasion 
when  help  has  been  wanted. 

11.282.  Are  you  acquainted  with  Colonel  Strange'a 
proposals  for  the  advancement  of  science? — Yes,  I 
have  read  them. 

11.283.  Do  you  agree  with  him  that  a  scientific 
council,  to  give  advice  to  the  Government  on  questions 
of  science,  would  be  desirable  ? — I  quite  agree  with 
him  ;  but  I  think  there  might  be  very  gi-eat  difficnlties 
in  organizing  it  so  as  to  act  in  the  best  manner 
possible. 

11.284.  Have  you  considered  the  constitution  of  such 
a  council  as  was  recommended  by  Colonel  Ktrange  ? — ■ 
I  have  considered  it ;  but  I  really  do  not  feel  that  my 
experience  in  the  organization  of  such  a  body  is  of  any 
value,  or  that  I  should  like  to  pronounce  any  opinion 
as  to  whether  the  plan  which  he  proposes  is  the  best 
possible ;  but,  so  far  as  I  could  understand  it  and  fo]io\v 
it,  it  seemed  to  me  a  very  good  pi'oposal. 

11.285.  The  main  principle,  as  you  are  aware,  wiig 
that  every  branch  of  science  should  be  represented,  at 
least, by  one  member,and  that  there  should  be  also  other 
elements;  for  instance,  that  the  naval  and  military 
services  should  he  represented  ? — Yes  ;  but  the  dif- 
ficulty, as  it  seems  to  me,  is  to  make  sure  that  yon 
have  the  very  best  man  in  each  department.  It  seems 
the  essence  of  the  thing  that  the  very  best  knowledge 
that  the  country  possesses  should  be  available  in  tlie 
particular  department  to  which  it  is  applical»Ie.  I 
think,  however,  that  such  a  body,  if  selected  in  the  best 
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manner,  would  know  when  to  act  find  how  to  act 
almost  without  being  called  upon  to  act ;  and  that  it 
would  be  able  to  im])i-css  upon  the  Government  and 
to  impress  upon  the  departments  its  own  views.  But 
I  hardly  know  whether  Colonel  Strange  recommended 
that  the  body  should  act  propria  motu  or  merely  when 
called  upon.  It  seems  to  me  that  somehow  prnprio 
motu  the  best  scientific  knowledge  ought  to  be  ablt;  to 
make  itself  felt,  and  this  in  a  manner  analogous  to 
what  happens  in  other  Government  departments.  In 
the  law,  for  instance,  there  are  some  minoi"  organisations 
for  putting  the  law  in  force  throughout  the  country  ; 
but  their  operation  is  somehow  subject  to,  and  liable  to 
be  acted  upon  by  the  highest  legal  knowledge  that 
exists  in  the  country  ;  and,  sofiir  as  science  comes  into 
the  province  of  Government  action,  science  ought  to 
stand  on  the  same  footing. 

11.286.  Should  you  be  disposed  to  think  that  the 
advice  of  such  a  council,  representing,  as  it  would 
do,  every  branch  of  science,  would  be  ol'  as  much 
use  for  any  particular  object  as  the  advice  of  a 
smaller  body  of  persons  convei'sant  with  the  sub- 
ject under  consideration  ? — I  think  that  in  every 
department  of  the  Government,  if  it  is  a  depart- 
ment in  which  scientific  knowledge  is  available 
and  necessary,  the  head  of  the  department  ought  to 
be  possessed  of  a  very  high  class  of  scientific  know- 
ledge ;  but  I  think  there  will  always  be  occasions  on 
which  he  would  be  glad  to  get  the  assistance  of 
still  higher  knowledge.  It  would  hardly  be  right  to  say 
that  the  Chief  Constructor  of  the  Navy,  for  instance, 
ought  to  be  a  man  of  the  very  highest  scientific  attain- 
ments in  the  country.  If  he  has  a  general  and  proper 
knowledge  of  the  scientific  principles  which  his  de- 
partment requires,  that  might  be  sufficient ;  but,  yet, 
he  ought  to  be  able  to  avail  himself  on  extraordinary 
occasions  of  any  higher  scientific  knowledge  that  is 
really  applicable  to  his  department.  Therefore,  I 
think  that  such  a  council  would  be  of  use,  although  its 
existence  would  not  relieve  tlie  Government  of  the 
necessity  of  putting  a  very  capable  man  in  every 
department  hi  which  scientific  knowledge  is  required. 

11.287.  According  to  Colonel  Strange's  proposal,  it 
could  hardly  be  expected  that,  on  such  a  question  us 
the  construction  of  ships,  the  council  would  contain  at 
the  outside  more  than  two  or  three  persons  who  had 
paid  special  attention  to  that  subject ;  but  they  would 
be  persons  of  scientific  eminence  generally.  Do  you 
consider  that  the  advice  of  such  a  council  would  be  of 
great  value  ? — I  fuel  confident  that  it  would, 

11.288.  And  that  the  opinion  of  persons  of  scientific 
habits  would  be  of  value,  even  although  tliey  had  not 
before  attended  to  the  particular  question? — I  think 
60.  I  think  that  a  man  of  high  mathematical  attain- 
ments inevitably  knows  a  great  deal  of  tlic  scientific 
pnnciples  directly  bearing  on  questions  of  Jiaval  archi- 
tecture, and  that  he  woidd  incvilably  liavr  Ion,"-  ngo 
aeen  put  into  force  principles  tliat  iwo  now  rmly  gr'iL- 
dualiy  becoming  accepleil.  Without  Iji'ing  conversiint 
with  the  actual  construction  of  ships,  hu  would  bjuc 
BCen  certain  principles  wliich  ought  to  have  bi'on 
atlirniJed  to,  but  wliich  are  only  quite  lately  b^;- 
coriiing  altcu'led  to.  No  danht  thciv  hit  ;iiw;tvs 
qu(;stioiis  .-irisingiii  which  men  oi'  I  hr.  higlicsl  ■^rimliiir 
knowloflgc.  will  U:  in  a,dv;iiicc  (.f  t.lH>.  p'nirl  ir;il  know- 
ledge of  the    day.      Such  :i  council  w M  nmlic   ii    iis 

business  b)  feel  its  way  as  In  llic  |.;n  limhn' (picslions 
in  I'cfereiiee  U)  wliich  itsjiclion  would  be  oC  vabic,  ;ind 
would  nndernbind  how  l.n  ap[ily  ils  kimwledgr'.  I 
think  thiitlhc  council  wnuhi  liuve  In  :ict  willi  .li.-^nvl  ioii 
in  refeiT'jicr  to  thr  .li'p.-u'lmcnls,  he.'unse  I  Ibi 
KcIf,  foi'  iiiy.l;nire,  V.yM.  yv:u\  when  I  w;is  sillin> 
Commitlee  on  DcMgns  {\,v  Ships  of  Wiir.  wi- were  :i 
hii'ge  and  .somewhal,  tniseell.'ineons  roinnill  Irr,  ;nid  :i, 
great  many  questions  wnv  risked  liy  inembci's'or  jhe 
COmmitt<'C  which  Ii;hI  in  !,f  juiswoiril  by  Hie  coiiHtrMc- 
t.or'Kdepiirlineiil,;nnl  Hint -Irparlinciil.  was  wnrriwloiit 
of  its  life  almost  by  conslant  <l<'m;i,iids  on  ItHtiTueiii 
prejmring  reports  on  v;u-iouH  (|ncjstions,  :i,i]d  many  of 
those  questions,  I  am  sutisfic'l,  were  questions  which 
need  Jtot  have   been  uu-swcred  ;  m  thai  the  council 
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would  have  to  act  with  great  discretion ;  but  I  think, 
if  constituted  as  it  might  be,  it  would  possess  that 
discretion. 

11.289.  Was  the  committee  of  which  you  speak 
appointed  by^thc  Admiralty? — By  Mr.  Cliilders,  as 
First  Lord  of  the  Admiralty,  not  long  before  he  ceased 
to  be  First  Lord  of  the  Admiralty. 

11.290.  Was  it  solely  to  consider  the  question  of 
the  construction  of  ships? — To  consider  the  designs 
of  ships,  either  recently  constructed  or  under  construc- 
tion, and  to  ailvise  the  Admiralty  whether  any  and 
what  modifications  of  design  would  be  of  value. 

1 1.291.  Did  that  committee  consist  of  a  large  num- 
ber of  members? — I  forget  how  many  we  were,  but 
it  was  a  large  committee, 

11.292.  Were  they  all  [)ersons  more  or  less  conver- 
sant witli  naval  matters  ? — 'Yes,  many  conversant  with 
naval  matters  specially,  one  private  shipbuilder  of 
eminence,  besides  engineers,  militaiy,  civil,  and  me- 
chanical, and  Sir  William  Thomson,  all  of  whom  had 
given  attention  to  nautical  questions.  It  took  in  a 
large  class  of  experience,  and  was,  I  believe,  on  the 
whole,  a  very  good  committee;  but  still  a. large  com- 
mittee, acting  in  such  a  way  with  reference  to  a 
department,  is  very  likely  to  wear  out  the  department 
by  demands  on  its  time,  when  in  many  cases  this 
might  be  better  occupied. 

11.293.  You  do  not  consider  committees  of  that 
kind  to  be  a  very  satisfactory  way  of  proceeding  ? — I 
do  not  think  so,  because  they  have  to  find  out  the 
dream  and  the  interpretation  both,  which  is  always  a 
difficulty.  They  have  to  feel  Iheir  way  to  a  lociis 
standi,  which  would  already  be  possessed  by  a  council 
habitually  operating  with  reference  to  the  subject. 

11.294.  Should  you  say  that  a  scientific  council, 
constituted  in  the  manner  we  have  been  spcakino-  of, 
would  have  been  likely  to  act  more  satisfoctorily  ?— 
Yes,  I  think  so  ;  that  is  to  say,  of  course  any  council, 
beginning  its  work,  would  have  a  good  deal  of  the 
same  difficulty  to  go  through,  but  a  scientific  com- 
mittee, existing  and  habitually  operating,  would  have 
got  through  that  preliminary  stage  which  such  a  com- 
mittee, when  freshly  appointed,  has  to  go  through,  aod 
woidd  feel  its  footing,  and  would  know  in  what 
direction  it  wanted  to  operate. 

11,29.5.  Is  this  committee  still  in  existence  'i — Xo. 

11,296.  Did  it  make  a  iinal  report  ?— Yes,  it  made 
a  final  repoi't. 

11,207.  And  did  it  I'ecommond  any  experiments  or 
investigjitions  ? — Yes.  it  recommended  some  investi- 
gations, which  I  still  luive  in  hand.  I  have  beou 
continued  in  that  position  by  the  Admiralty ;  certain 
experiments  as  to  conditions  aflectlng  the  oscUlatiou 
of  ships  in  the  sea-w.iy  1  am  ^tiil  conducting, 

11,298.  Do  you  tiiul  the  Admirnlty  dTsposed  to 
reinh'r  you  all  llie  ;is.sist:iiu-c  timl  you  require  in  pro- 
moting llinsc  investigalioiis  ?— Qnito  so;  but,  at  the 
same  time,  I  sIhhiM  have  very  much  felt  the  v.-dnc  of 
snrh  a  e.uincil,  had  it  existed,  because  1  have  been  in 
ralhei  an  irrespnnsible  pnsilinn  with  regard  to  thoscex- 
perimcnls.  1  might  have  put  the  Admiralty  to  very 
great  expeii^-e.  or,  frniu  I'ear  of  rnnning  to  too  great 
an  expense,  1  may  be  acting  Inn  limidiy  in  particular 
cases.  I  shniild  IVel  i(  of  gTcal  v;iliie  if  I  could  apply 
In  men  of  (lie  bighest.  seienlilie  knowleiige  with  refcv- 

1  1,299.  I\Tay  1  ask  whelber  the  investigations  which 
yuu  c,Hisi,ler  desirable  involve  a  large  ex])cnse?— Fre- 
(im'.iilJy  they  involve  very  considerahle  expense.  It  is 
almost  inq.ossiMe  In  conduct  experiments  of  that  kind 
\villioii(.  lni'ge  expense. 

1  l,;U)(),  Do  they  involve  the  pun'iiase  of  expensive 
appiiralus  ol'  any  kind  ?— Yes,  they  did  so  in  this  in- 
sliinee  lo  some  extent ;  but  being  a  mechanic  myself, 
and  having  a  mechanic^  shop,  I  l,ave  been  able  to 
save  expense  by  iircparing  some  of  my  own  a[)parat.us 
in  a  rough  yet  eflbctive  way,  whoi-e.  If  u  regular 
manuriu-turer  had  been  apjdied  to,  it  would  have 
assumed  an  expensive  character.  Hut  this,  again,  is 
one  of  the  points  on  which  men  of  the  highest  scien- 
tific attainments  arc  tlio  ntost  successful.    Sir  William 
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Thomson,  for  instance,  is  most  acute  and  ready  in  de- 
vising inexpensive  instruments  for  the  performance  of 
experiments,  which,  in  less  able  hands,  would  require 
costly  apparatus,  and  in  this  way  1  have  been  mate- 
rially assisted  by  him.  I  have  another  completely 
independent  investigation  in  hand  for  the  Admiralty, 
■which  was  authorized  by  Mr.  Childers,  on  Mr.  Eeed's 
recommendation,  and  for  which  a  specific  vote  of 
2,000/.  was  made,  the  object  of  which  is  to  determine, 
by  the  use  of  good  sized  models,  the  best  form  for  ships 
as  governed  by  the  resistance  that  they  make  in  moving 
through  the  water  with  various  speeds.  And  here 
again,  as  the  conduct  of  the  experiments  is  practically 
left  to  my  discretion,  I  am  in  a  sense  irresponsible, 
and  I  should  feel  the  value  of  having  men  of  greater 
eminence  to  consult.  For  instance,  I  have  found  ifc 
of  great  value  to  have  even  casual  and  occasional 
discussions  on  the  subject  with  Sir  William  Thomson 
and  with  Professor  Rankine.  Many  new  lines  of 
thought  are  at  once  suggested  by  men  of  that  stamp. 

11.301.  Are  the  two  inquiries  in  which  you  are 
engaged  quite  distiuct  from  each  other  ? — They  ori- 
ginated distinctly,  although  it  is  impossible  to  make 
them  quite  distinct.  The  one  refers  to  the  rolling  of 
ships,  and  the  other  to  tiieir  resistance  ;  but,  indeed, 
the  determination  of  the  resistance  to  motion  through 
the  water  with  a  full-sized  ship  was  one  of  the  experi- 
ments that  I  undertook  at  the  suggestion  of  the 
Committee. 

11.302.  You  have  no  regular  official  colleagues  in 
the  inquiries  in  which  you  are  at  present  "engaged  ? — ■ 
No.-  Officially  I  have  to  report,  and  I  do  report  to 
to  Dr.  Woolley  and  the  Constructor's  depai'tmcnt,  but 
practically  they  leave  me  free  to  direct  the  course  of 
the  investigation,  because,  though  no  doubt  themselves 
competent  to  direct  it,  they  could  only  do  this  clFec- 
tively  by  giving  as  much  time  and  attention  to  it  us  I 
myself  have  to  give,  and  their  time  is  already  labo- 
riously occupied  ;  whereas  in  the  Council,  if  properly 
constituted,  there  would  be  men  who  could  bring  to 
bear  a  deeper  insight  into  principles,  and  who  could 
thus  efiectively  and  at  once  deal  with  any  difficulty 
which  miglit  require  solution, 

11.303.  You  consider  that  the  Chief  Constructor 
reciuires  some  assistance  of  a  scientific  character? — 
I  believe  that  under  present  circumstances  his  time 
must  be  so  very  heavily  occupied  by  his  ordinary 
work  that  it  can  hardly  be  possible  foj'  him  to  spare 
sufficient  time  and  thought  for  the  scientific  investi- 
gation of  new  and  difficult  questions.  The  introduc- 
tion of  armour  plating  and  very  heavy  artillery  has 
not  involved  only  great  novelty  and  difficulty  of  con- 
structive design,  thus  enlarging  the  ordinary  labours  of 
the  office,  but  has  also  rendered  necessary  the  solution  of 
questions,  in  the  treatment  of  which  advanced  scientific 
knowledge  has  been  specially  required. 

11.304.  (Sir  J.  p.  Kay- Shuttleivorth.)  Are  you 
aware  whether  there  is  any  such  scientific  assist- 
ance in  the  department  of  the  French  Marine  ? — I 
believe  there  is.  The  French  have  been  in  many 
respects  ahead  of  us  in  the  science  of  naval  archi- 
tecture. 

11.305.  Did  not  the  first  step  towards  the  formation 
of  an  iron-clad  navy  originate  in  France  ? — I  have 
heard  that  the  Emperor  Napoleon  was  the  first  person 
to  suggest  the  clothing  of  a  ship  wilh  iron  ns  a  pro- 
tection against  shot,  but  I  do  not  know  whether  that 
is  so  or  not. 

11.306.  {Chairinan.)  I  think  I  understood  you  to 
say  that  you  had  obtained  valuable  assistance  from 
Sir  William  Thomson  and  Professor  Rankine;  their 
assistance  has  not  been  regularly  called  in  by  the 
Government  ? — It  has  not. 

11.307.  You  have  oljtaiucd  it  by  private  communi- 
cation ? — I  have. 

11.308.  But  you  think  it  would  be  a  gi'cat  advantage 
to  be  able  to  appeal  to  a  council  containing  such  per- 
sons ? — Yes  ;  not  only  because  I  could  appeal  to  them, 
but  because  such  a  council  would  have  already  had  in 
its  mind  the  lines  of  thought  to  be  pursued  ;  they 
would  not  have  to  think  afresh  about  them.    Although 


any  able  man  at  once  does  think  well  on  such  a  sub- 
ject, still  it  is  a  great  advantage  that  he  should  have 
already  been  directing  his  attention  specially  that 
way,  and  Professor  Rankine  and  .Sir  William  Thomson 
both  have  done  so. 

11.309.  Do  you  think  that  a  regularly  constituted 
body  of  advisers  would  be  preferable  to  any  advice 
obtained  from  time  to  time  from  a  committee  of  scien- 
tific persons,  such  as  the  British  Association  is  com- 
posed of? — I  think  so,  fixr  preferable. 

11.310.  Or  the  Royal  Society  ?~ Yes  ;  I  have  not 
come  across  the  Royal  Society's  committees,  but  I 
should  think  so.  I  think  that  any  newly-constituted 
body,  somewh.U  miscellaneously  constituted  as  such 
a  body  is  likely  to  be,  has  to  feel  its  way,  and  is 
naturally  less  capable  of  giving  immediate  and 
serviceable  advice.  I  have  sat  on  several  Britisii 
Association  committees,  and  I  ain  on  one  now  in 
which  none  of  us  are  able  to  give  full  attention  to 
the  question,  because  we  are  otherwise  fully  occu- 
pied, and  1  have  no  doubt  that  the  report  will  be 
either  long  defeired  and  probalily  imperfect  in  con- 
sequence. It  is  generally  left  to,  perhaps,  one  member 
of  the  body  to  do  the  work,  and  then  the  rest  join 
in  the  report  with  more  or  less  intelligent  interest  and 
understanding  of  the  subject. 

11.311.  Have  any  investigations  of  the  kind  been, 
to  your  knowledge,  undertaken  by  any  private  ship- 
builders ? — No,  I  think  not.  I  think  that  shi])  build- 
ing, generally,  has  been  very  much  carried  on  on 
traditionary  principles,  and  I  believe  that  even  the 
best  established  scientific  proportions  relating  to  it 
.ire  but  scantily  applied  by  men  of  the  highest 
standing  in  the  profession.  I  will  give  an  in- 
stance of  that : — Messrs.  Laird  Brothers,  when  they 
constructed  the  "Captain,"  had  just  gone  through 
some  ordinary  calculations  with  reference  to  tlie 
stability  of  the  ship,  but  with  so  liltle  perception 
of  the  real  nature  of  her  novel  features  as  to  lea\'e 
uncalculated  the  effect  of  those  conditions  on  whii^h 
the  danger  of  the  ship  depended,  so  that  the  disaster 
which  ultimately  followed  was  not  the  least  anticipated 
by  them. 

1 1.312.  Have  any  considerable  improvements  in 
yonr  opinion  been  introduced  in  ship  building  latterly? 
— Structurally  very  great,  indeed  throughout  the 
work  of  the  Constructor's  department,  attention  to  its 
scientific  principles  has  in  recent  years  become 
systematic.  But  I  must  add,  the  advance  thus  made 
appears  to  me  not  quite  so  complete  in  relation  to  the 
application  of  the  principles  which  govern  the  rolling 
of  ships ;  they  do  not  seem  to  me  to  have  been  quite 
scientifically  appfied  even  in  the  ships  that  have  been 
most  recently  constructed. 

11.313.  Do  you  distinctly  hold  that  no  progress  in 
the  application  of  science  to  ship  building  is  to  be  ex- 
pected except  through  (rovernment  action  ? — No,  I 
would  not  say  that.  I  think,  on  the  contrary,  that 
in  the  Constructor's  department  the  scientific  know- 
ledge which  has  made  such  great  advances  iu  the  last 
10  or  12  years,  will  continue  to  increase. 

11.314.  I  wanted  to  know  whether  you  thought  it 
essential  to  the  application  of  science  to  ship  building 
that  Government  should  render  its  assistance  ? — I 
think  not  altogether,  but  great  improvements  must 
thus  be  introduced ;  I  think  so,  because  the  Govern- 
ment is  obliged  to  build  ships  of  the  very  largest  class, 
and  it  has  at  length  begun  to  sec  that  to  put  scientific 
men  into  the  constructive  department  is  essentially 
necessary.  There  is  a  very  large  class  of  naval 
architects  being  educated  now  in  thoroughly  scientific 
principles,  and,  in  fact,  the  present  constructors  in  the 
department  are  men  of  considerable  scientific  know- 
ledge, I  mean  those  in  the  Government  employ,  and, 
therefore,  the  Government  does  necessarily  advance 
scientific  ship-buildiug  by  following  out  its  own  work 
in  a  scientific  manner.  It  has  begun  to  appreciate 
that  scientific  knowledge  is  necessary  in  naval  con- 
struction. 

11.315.  Are  the  Government  constructors  all  per- 
sons who  have  received  a  good  scientific  education  ? 

T  3 


W.  Froude, 
E^q.,  F.Ii.S. 
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W.  F,m„h;      I  tliiuk  lliuy  Iia\c.     I  Ihink   lliat  l.licre  is  aiacij  of 

i?^'/.,  F.  J^.S.     m^,^  ■yrowiuu"  lip  who  are  receiving  n  still  better  educa- 

_        (ion.     The  Sehool  of  Naval   Arcliitccture   at  .South 

29  iVLiy  \Sr2.  j^|,,^^j|,„ton  lias  proilncetl  some  very  well  eilllealeJ 
Hieii.  1  have  an  assistant  at  present  with  me  who 
was  eilne.ited  there,  who  has  a  very  eimi|ietent  know- 
lerlc^e  indeeil  of  the  seienee  of  naval  areliit.^etnre. 

n.3Ui.  {I'mfrs.-or  Sillilh.)  \m\  stalled,  1  think, 
(hat  a  iiranf  of  2,000/.  Iiail  been  iniide  foi-  your  e-\|ieri- 
iiUMils  t.ii  llie  relation  of  form  to  speed  and  resistaiiee  ; 
il  -\\iis  i'er  thai  class  of  expefiinents  alone  ? — Yes;  and, 
in  tiicl,  1  h.i\e  spent  ral  her  none  tlnin  lliat  ni.iin'y 
iilren.lv,  alllloll^ll  the  ex|i(annients  have  n. it  \  cry  far 
ndMiiiccl. 

I  l,;;iT.  II"  veil  ceiisidcr  lliat  amount  siillicient  for 
Mh'  ],nr|,ose  ..I'' sncli  n  cl;iss  of  c.xpcTimeiits  ?— I  had 
lloped  il  would  |iid\  c  siillicienl,  hut  I  find  il  is  not, 
and  I  have  jnsi  li'ceived  nn  iiiliiiinlioii  liinii  the 
Admiralty  Ihat  lliey  are  prepared  lo  exiriid  the 
grant. 

11,31^J.  May  I  \(mtnre  lo  askwhelliei'  your  own 
services  are  rennniei'ated  in  the  iiialler  ? — No  ;  lint  J 
may  say  that  they  are  so  indirectly  lo  soiue  extent, 
because  a  sou  of  mine,  who  is  clever  and  a  good 
mechanic,  and  nmlcrstands  the  i|ncstiou  thoroughly, 
is  emi)loyed  by  me  as  an  assistant,  and  he  is  paid 
loO/.  a  year.  That  I  put  into  iny  progiaiiime  as  part 
of  wdiat  I  proposed,  and,  tinu'efore,  t  have  no  scruple 
in  adopting  that  ari-angcment,  but  my  own  services 
are  quite  graluiti^us  :  I  am,  however,  Hiorongldy  glad 
to  give  theai,  the  matter  is  (tf  such  exlieme  iirtcrest 
to  me.  It  is  a  great  demand  upon  my  lime,  but  1  .am 
very  glad  irnlced  In  give  Ihe  lime. 

11,31!).  liul  asngrnerdiniuciple.  you  would  hardly 
s.ay  Ihal  tlm  (tnv,  riinient,  nny  more  than  n  private 
indivitlua],ongld  in  have  Ihe  services  of  a  scieni  ilie  man 
without  paying  ? — Cra-taiuly,  I  agree  to  that  eiiiiivly  ; 
I  may  say  that  the  value  of  such  services,  when  rightly 
a]iplird.  enoiiimusly  outlitns  auy  possible  expemiti  ure 
thai  they  mtiy  involve.  The  cost  of  that  single  disnstcr, 
Ihe  In^~  rif  the  ■■(Viptain."  exceeds  innneasuiabl>-  auy 
kind  nt  ivp.nditur,.  thntcnild  be  devnl,.,!  to  tlie  ini- 
priivenn.iif  of  srnnnv  as  n|i|ilied  to  titival  arebitcctttre. 
Ifrrl  Mii-ntlcil  if  ihrrc  Icul  brcii.  f  HI f  or  11 V. ■  y,  nt  s  n", i. 
a  cMimni  .iicli  ;,-  ha,  li.  ,.n  pi,,p,iM..l.  thn't  ilis,.,so.r 
would  hnvebrcii  imi,o,,sililr.  As  il  was.  ;\lr.  ilei-d's 
Striingly  iirge.l  objecaions  r.i  the  slii[i,  ihuugh  lia,..d 
on  scicnititic  grounds,  were  overborne  by  ideas  whii'li 
relied  sim]ily  on  seamanship  and  Iradit'ionary  know- 
ledge. 

11,320.  il)r.  Sli„ri„,,.]  If  Mr.  Kced  could  have 
sl.reugtlienid  his  opinion'  by  an  apjieal  to  a  .scicuHtie 
C'liunril,  ,1.1  villi  (hiuk  that  the  I  biveririleiit  would 
liavcyiililid'?— 1  think  ^u. 

I  l,:iL'l.    Was  thi/IT  lint  n    great   ,lr:il  ,,|'    siiln  pres- 

siiri._a|ipli..df.,  tin.  liiivi-r nl   in  the  sliapn  nf  pubb,- 

Cull-    li.i.l    many  lri..|nls  ;    bc.wa,   avervalil..   M.'ai'ua'n' 

and    lie    hail    Hie    tiirnltyiif  i, cin.g   pcopln  |„  |,|,|  n.ve 

ill  him,  and  it  was  then  bellcveil  lliat  Ids  pr.'ict  ic;il 
kii.,lvli.ilgi.  as  a  snanian  cnalil.il  liiin  l„  jnil.^v  iif 
cpn-Iioii,  vvhirli  were  entirely  beyond  Ihe  eoi.ni'I.inee 
of  mere  praellcal  .seaniauship. 

ll,3vo.  ))„  y„tt  think  that  the  Cinermnenl  nii.^lit 
loive  s.H-cessliiily  moisted  tlial  l';irlia,ni,.|,tarv  |ire,-,ire 

if    ther e en    a,  r onsilile  e, c relir   1 1 1   - - 

I  liiilik  Ml,  crlainly.       |;nt   I   think   Ihal    ,\,l 

itself     was     sivaied     by      the     s;i ■iiiiM.lirati 

swayed     l'..|rliaineiil,  ..oal    Iliey   ivnnld    Imve    li,.,., 
less     lifely    In     he    sn      waved'    if    Hie     |iie|,e.|     .,' 

kii.iwleil.^e    ,n     the    c, |iy    |,ail   waliie',1     Uniii 

daiieer. 
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nielils  in  scienc,.,  and  of  tried  iudgmeut,  wli.I^nlth -Ii 


not,  perhaps,  able  to  report  of  their  own  knowledge 
upon  every  specific  point,  could  direct  enquiries  to  be 
made,  and  judge  of  the  result  of  those  enquiries  in 
advising  the  Government  in  a  particular  case.  Have 
you  (wer  thought  wliieh  Avould  be  the  most  desirable 
])]a!i  ? — I  have  thought  about  it;  it  depends  upon  how 
many  branches  there  .ai'e  in  which  the  most  .advanced 
J^nowledge  is  essential  to  the  due  appi-eciation  of  what 
is  to  be  done  in  that  department. 

11,324.  It  litis  been  feared  on  the  one  hand  that 
(Wen  with  a  very  large  council  profcssing  to  be  specially 
acquainted  witii  iilmost  every  branch  of  science, 
ipiestions  would  occair  in  which  they  would  require  to 
go  outside;  for  example,  you  might  not  have  been 
n]ion  such  a  council,  and  yet  they  probably  would  have 
required  to  apply  to  yon  for  information  upon  the 
malter  wdiich  you  are  now  investigating  ? — 1  should 
think  that  such  a  council  would  always  have  to  direct 
iiivestigtitions  to  bo  made. 

11,32.5.  In  that  case  would  It  bo  needful  to  have 
sncli  a  large  council  ;  would  not  a  smaller  bofly  be  able 
to  direct  inquiries,  and  also  form  a  judgment  upon  the 
resiills  ? — I  should  rather  be  inclined  to  think  so- 
bill  my  own  knowledge  of  science  is  in  a  narrow 
groove,  and  I  do  not  know  exactly  how  completely 
the  highest  men  at  the  very  top  of  (he  tree  may  be 
ri'garded  as  omniscient  in  science ;  I  mean  equally 
conver.sant  with  the  in vestigaliotis  which  would  be 
required  in  all  direetinn.  of  seientilie  knowledge,  or 
whether  there  may  not  still  be  considerable  sub-di\isioa 
in  the  highest  urea  of  seientilie  knowledge,  so  that  a 
considerable  numfier  would  be  lequired  on  that  .score. 

11,326.  One  consideration  is,  that  the  gentlemen 
on  such  a  council  would  require  to  give  up  a  larce 
piirliiin  of  time  to  their  duties  as  couucillor,s,  and,  of 
einirsc,  the  nation  would  be  called  niion  to  make 
adeipuite  i-emnncration  for  their  services,  and  any 
practical  ]>roposal  to  be  made  to  the  Government 
would  he  more  readily  entertained  if  it  recommendeii 
a  ninder.atcly-sizcd  council  rather  than  a  very  large 
one  ? — Yes,  this  seems  to  me  to  be  an  extremely 
important  question,  but  it  wants  greater  experience 
ami   wider  knowledge  than  I  possess  to  ottl'r  any  very 

distinct    .i|,iiiiii,i  aliiiut   it,  but    I   si Id    have  thought, 

as   l.ir  a,  I  know,  that  a  numerous  Imdv  wouhl  not  be 
lid     slierially  , 
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advantage  from  it ;  and  I  ought  not  to  be  ungrateful 
for  it. 

11.333.  {Professor  Smith.)  I  think  you  said  that  in 
respect  of  the  rolling  of  ships  but  little  improvement 
had  been  made  in  the  construction  of  ships  ?  —  I 
think  that  improvement  has  been  made;  but  it  has 
been  made  on  only  a  partial  appreciation  of  the  true 
principles  which  govern  rolling. 

11.334.  What  I  wanted  to  ask  was,  whether  you 
think  that  it  is  likely  that  very  considerable  improve- 
ment can  yet  be  made  by  the  application  of  better 
scientific  knowledge  ? — I  think  so.  Indeed,  I  have 
now  in  hand  for  the  Admiralty  an  experiment  which 
they  are  enabling  me  to  try  on  a  large  scale  and  in 
the  most  complete  manner,  and  which  I  liope  will 
show  how  a  very  great  improvement  in  respect  of 
rolling  may  be  secured.  The  experiment  ouly  waits 
till  we  can  have  a  good  long  Atlantic  sea  or  regular 
rolling  swell,  having,  as  nearly  as  may  be,  the  same 
period  as  the  ships  which  are  to  be  employed,  so  as  to 
make  the  trial  sutftciently  severe,  as  well  as  quantita- 
tively comparable  in  its  results  with  those  which 
would  be  theoretically  expected, 

11.335.  So  that  you  think  that  this  is  a  matter  in 
which  it  is  not  only  a  question  of  applying  the 
scientific  knowledge  which  is  already  possessed,  but 
that  much  has  still  to  be  obtained  on  the  subject  ? — 
Yes,  I  think  that  in  the  matter  I  refer  to,  such  practical 
experimental  investigation  is  what  is  chiefly  wanted. 
Experiments  on  a  small  scale  have  satisfied  me  per- 
sonally on  the  point,  but  in  applying  to  a  large  scale 
the  results  of  experiments  on  a  small  scale,  there  is 
almost  always  room  for  some  doubt,  and,  at  any  rate, 
public  opinion  is  much  more  easily  satisfied  by  ex- 
periments on  the  scale  of  12  inches  to  the  foot  than  on 
a  smaller  scale. 

11.336.  Is  the  state  of  the  question  the  same  with 
regard  to  the  form  of  ships  in  relation  to  their  speed  ? 
— I  think  it  is  not  exactly  the  same,  because  I  believe 
that  no  very  great  improvements  are  to  be  made  in 
form.  There  are  a  great  many  questions  requiring 
careful  investigation.  I  have  reason  to  think  that  all 
the  popular  beliefs  about  the  advantages  of  particular 
forms  are  mixed  up  with  great  eiTor  and  misconception 
of  the  fundamental  principles  on  which  the  question 
depends,and  mistaken  beliefs  as  to  what  really  happens ; 
but  I  think  within  certain  limits  the  form  of  a  ship  is 
not  so  material  as  it  has  been  considered ;  a  particular 
form  will  do  better  at  one  speed,  and  another  form  at 
another  ;  but  still  the  differences  arc  not  nearly  as 
large  as  have  been  conceived,  and  certainly  many 
beliefs  on  the  subject  are  distinctly  erroneous. 

11.337.  {Sir  J.  P.  Kay-Shuttleicorth.)  A'scientifie 
council  wo^Jd  have  two  main  characteristics,  one 
would  be  the  pre-eminent  special  knowledge  of  each 
of  its  constituent  elements,  and  the  other  would  be  the 
greater  power  of  scientific  inquiry,  and  a  knowledge 
of  all  the  requisites  of  such  inquiiy  ;  if  very  eminent 
men  were  selected,  those  characteristics  might  be 
obtained,  might  they  not,  in  the  very  highest  degree, 
in  a  small  council  ? — I  think  so.  The  tendency  of 
all  scientific  knowledge  has  been  to  run  together 
towards  one  point,  as  far  as  I  know.  The  principles 
which  science  recognises  in  all  departments  are 
gradually  becoming  fewer  and  more  fundamental. 

11.338.  Supposing  that  six  men,  having  in  the 
highest  known  degree  those  pre-eminent  qualifications 
for  scientific  investigation,  were  constituted  the  coun- 
cil of  scientific  advice  for  the  Government,  as  a  matter 
of  course,  they  would  be  very  capable  indeed  to  select 
the  special  agents  for  particular  investigations  ? — I 
think  so. 

11.339.  They  would  first  have  a  general  know- 
ledge of  the  persons  most  distinguished  in  every 
department  of  science,  or  the  means  of  acquiring  that 
knowledge,  and  selecting,  therefore,  the  proper  agency, 
and  giving  general  instruclions  for  the  particular 
investigation  ? — Yes,  I  think  so. 

11.340.  Regarding,  therefore,  that  pai'ticular  view 
of  the  characteristics  of  a  pre-eminently  qu;ilifi(^d 
small  council,  do  you   not  think  that  ■\vouhl  probably 


be  a  sufficient  first  step  to  aid  the  Govci-nment  ? — 
1  think  that  it  would  be  better  to  begin  with  fewer 
eminent  names  than  to  begin  with  a  large  numbi.ir, 
including  men  who  are  not  i)erhaps  quite  so  eminent. 

11.341.  {Professor  Stokes.)  In  the  conduct  of  ex- 
periments in  Government  departments,  do  you  conceive 
that  money  is  sometimes  wasted  by  conducting  them 
on  a  large  scale,  when  the  subject  might  be  investi- 
gated, at  least  in  the  first  instance,  by  experiments  con- 
ducted on  a  small  scale? — Cert^iinly,  I  do  think  so 
most  eniphatically. 

11.342.  Do  you  think  that  ci\il  engineers  geuei'ally 
are  acquainted  with  the  principles  Jiccurdiug  tn  wJiicli 
alone  a  model  on  a  small  scale,  say  a  dynamical  model, 
is  a  true  model  of  what  it  is  intended  to  I'cpresent 
where  you  have  to  deal  with  a  different  scale,  not 
merely  of  length,  but  of  time,  and  of  weif-bts,  and  of 
forces,  and  so  forth  ? — T  think  that  a  gTeat  many  civil 
engineers  have  not  paid  full  att(_'ntiou  to  such  subjects. 
I  think  there  are  some  (Prnfes-;'or  Rmikiue,  1  would 
instance)  who  are  thoroughly  conversant  \v\th  siieli 
questions,  and  there  may  be  mauy  more,  but  I  catmot 
cite  them  at  the  present  moment ;  but  I  think  that 
the  general  inclination  amongst  civil  engineers  who 
have  not  paid  attention  to  the  particular  subject  is 
leather  to  discountenance  small  scale  trials,  in  the  belief 
that  they  arc  extieniely  open  to  error ;  and  so  they 
are,  unless  the  true  principles  of  application  are  rightly 
considered. 

11.343.  Do  you  thiaJc  that  sometimes  the  full  scale 
being  preserved  in  one  element  and  entirely  aV>andoned 
in  another,  experiments  are  tried,  sometimes,  perhaps, 
to  a  considei'able  extent,  which  really  represent,  when 
properly  interpreted,  something  that  would  be  utterly 
preposterous  in  its  application  ? — I  think  so.  I  may 
instance,  if  I  have  understood  the  question  rightly, 
especially  the  application  of  models  of  ships  as  a  means 
of  investigating  the  best  form  to  boused.  It  is  essential 
that  the  model  of  a  ship  should  be  tieated  as  regards 
resistance  at  a  specialised  speed  appropriate  to  its 
dimensions,  and  the  persons  who,  having  tried  models, 
have  come  to  discountenance  such  trials  as  foolish, 
arc  ordinarily  people  who  have  tried  u  model  ut  the 
same  speed  that  a  ship  has  been  tried  at,  whicli  is 
preposterous  in  the  strictest  sense  of  the  tei'ui  ;  )iut 
it  is  ciuious  how  widely  spread  that  is.  ]  iiave,  indeed, 
seen  extracts  from  a  PVeneh  work  on  naval  architec- 
ture, in  which  sound  views  on  this  point  are  expressed  ; 
but  the  opposite  view  lias  been  almost  universally  held. 
When  a  model  is  tried  at  the  duly  ap))ortioned  speeds 
(and  I  am  satisfied  that  the  true  scale  of  speeds  is  that 
which  1  have  suggested  as  the  basis  of  the  cxpwimcnis 
I  am  trying  for  the  Admii-alty),  the  results,  when 
properly  analysed  and  reduced,  aru  (.■ui'rect  i'ui'  thti 
ship  herself. 

11.344.  Do  you  think  that  theru  are  olher  instances 
in  which  money  is  wasted  for  thr  \\ant.  oT  a  little 
scientific  direction? — Yes;  I  think  auy  experimeuL 
almost  on  t]ie  sailing  or  rolling  pro])erlics  of  u.  bi^^ 
ship,  when  tried  in  a  big  ship  to  l)egin  with,  is  a  waste 
of  money.  The  cost  of  construction  of  a  big  sliij)  as 
an  iustrnmeut  of  investigation  is  enoj'mous  ;  and  if  it  is 
tried  with  a  view  to  the  apjilication  of  a  new  prini^iplc; 
there  must  be  the  risk  that  the  experiment  will  be  to 
some  extent  wasted.  Ijcing  an  experiment,  the  very 
fact  that  it  is  an  ex|jerinient  implies  that  it  may  not 
turn  out  as  it  is  expected,  and  a  failure  in  su  costly 
a  piece  of  apparatus  as  a  new  complete  ship  is  inevi- 
tably a  very  costly  failure.  So  far  as  it  is  possible!  to 
arrive  at  a  proper  understanding  of  such  subjects  by 
small  scale  trials,  it  is  of  the  utmost  impovlanee. 
economically,  that  that  method  should  be  ado])ted,  ;uid 
I  think  that  that  has  not  been  sufficiently  adojited. 

Il,34o.  And  when  experiments  involving  consider- 
able expense  are  contemplated,  do  you  lliink  that,  it 
would  be  useful  to  submit  them,  in  the  first  iusf.-uice, 
to  such  a  body  of  scientific  persons  as  we  have  licen 
speaking  about  ?— Yes,  1  think  so  eniphalieally;  in 
reference  to  such  investigations  it  would  be  most 
important. 

1 1,348.  Do    you    iliiuk    that    they    might    sugge;jt 
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iiiciins  wliereoy  the  resulfa  might  be  obt-iiiiei 
smaller  cost  in  sonic  instftnecp,  and  in  others 
pi-cvent  the  expenditure  oC  nionoj  in  a  muniier 
would  be  altogether  foolitsh  ? — I  tiiink  so. 

11,347.  {Chairman.)  Do  you  ihhik  tli.at 
ments  on  a  siiKill  t^eiilc  with  rcforenee  to  navnl 
teedire,  if  conducted  with  n  due  regnrd  to  wci 
prinoiides,  -woulil  lead  to  :is  safe  conclusions  as  ( 
meiils  Oil  a  lar.iic  f<e;il(' ? — In  nniny  iiuestioii: 
■\vonld,  but  of  eouisd  disi.'riiniua[ion  has  (o    be 
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li,;}4S.  Are  thori>  ;niy  other  points  connecte<l  ivith 
till'  ailvaiieeincut  ol'  si-ieiice  upon  which  you  aw.  pro- 
pared  to  ^^peak,  espeeially  \\'itli  reference  to  assi^liuicc 
i'roni  the  LJovernnient  ? — I  would  say  somcthnig  in 
rcirreuce-  to  the  \ici\'  that  though  Government  is 
bound  to  promote  scientilic.  investigation  \\>v  the  ini- 
pi-u\-emcnt  of  its  own  jiarticuiar  work,  yet  iu  I'l-ferenee 
to  those  investigations  in  whieh  success,  if  attained, 
ivould  be  higlily  reniuiu'nilive,  the  prospLn-t  <)\'  sttci'cs^i 
will  secure  the  iuvt'stigalinu.  This  no  doubl,  oflen 
]iap]>cns,  but  in  such  easrs  llii'  fir-st  ventures  arc  ui'Wn 
ruinous,  and  this  ads  as  u  deterrent.  In  many  eases, 
only  tii'ins  of  the  higlu'st  standing  could  niako  the 
\ciitnre,  and  such  iii'ins,  jiossessiiig  already  an  esta- 
l.ilisiied  lucrative  business,  often  hesitate  to  incur  the 
danger  of  loss  ;  perhaps,  tliev  are  even  more  unwilling 
to  risk  the  discredit  of  faihu'e.  T  have  known  this  to 
haii|)en  in  reference  to  investigations,  the  results  of 
whieh,  if  sueeessful,  would  b%  nf  very  great  national 
value,  and  which  ewiitually  the  Go-^'ernnicnt  AvllI 
have  to  take  up. 

11,349.  Ai'c  there  auy  other  matfei's  upon  which 
you  would  like  to  give  tlie  Connnission  some  infor- 
mation ? — I  am  not  aware  of  any  ;  I  think  that  one 
of  ihe  things  which  one  has  to  learn  is  to  know  what 
are  the  limits  of  what  one  knows.  I  always  feel  that 
it  is  very  unwise  to  step  out  of  the  results  of  one's 
immediate  experience. 

Thi^  witness 


11,350.  Have  you  any  other  suggestions  which  you 
would  wish  to  make  with  respect  to  the  mode  in 
which  the  Government  might  promote  science  ? — 
Speaking  from  my  own  experience,  I  think  I  hjivc 
said  all  that  occurs  to  me  to  say.  I  think  that  if 
scientific  advancement  is  made  dependent  upon  the 
present  haphaaard  method,  it  will  be  very  slow  and 
*ery  incoherent,  that  is  the  general  view  whieh  I  have, 
and  1  ha\-e  it  distinctly. 

ll,3oI.  It  is  only  comparatively  recently,  I  believe, 
that  tlic  question  of  the  construction  of  ships  has  been 
considi^rcd  to  be  a  question  of  science  at  all  ? — Yes 
that  it  has  been  in  any  true  sense  considered  so,  but 
T  think  that  that  sense  is  a  very  growing  sense,  and 
it  is  appreciated  more  and  more,  and  no  doubt  more 
and  nujie  able  men  going  into  the  department  will 
make  the  department  h.'ss  and  less  dependent  on  what 
the  snggested  conneil  wouhl  do  ;  but  still  there  would 
always  \h-  in  tln^  highest  men  of  science  a  superior 
knowledge  wliich  woidd  be  from  time  to  time  appli- 
ca.ble,  and  which  ought  to  become  applicable,  in  seme 
very  definite  and  certain  manner. 

11,3.^2.  (J^rof'cssor  Smit/i.)  You  have  spoken,  have 
you  not,  of  the  Constructor's  depailment,  as  if  it  were 
rather  overworked  ? — It  has  eertaii^ly  seemed  to  me 
to  be  overworked.  The  mass  of  work  that  has  to  be 
got  througli  is  extremely  heavy,  and  there  is,  besides, 
an  immense  deal  of  paper  work  and  correspondence 
and  returns  and  reports  on  various  questions  are 
always  being  asked  for  ;  but  I  gathered  this  impressioQ 
at  a  i)eriod  when  the  committee  was  adding  greatly 
to  this  latter  sort  of  difficuhy  :  still,  it  seems  to  me 
that  the  Constructor's  department  is  so  heavily  occupied 
as  to^  prevent  any  of  its  members  irom  personally 
entering  on  any  new  investigation  wliich  involves 
time  and  labour,  and  unenibjuTassed  thought. 

11,353.   {Dr.  SU(trj)ci/,)  Yon   think   that  he  should 
not  be  harassed   with   having    to    Avrite    reports  and 
matters  of  that  sort  \ — Just  so. 
withdrew. 


Adjourned  1<.  Friday  next,  at  12  o'elock. 
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"(5.)  Observations  connected  more  especially  with 
man,  such  as  statistics  and  history. 

"  In  the  list  of  experimental  sciences  we  may  em- 
brace— 

"(1.)   Chemistry. 

"(2.)   Physics. 

"  (3.)  Physiology,  to  a  certain  extent,  as  far  as 
regards  animals- 

*'  (4.)  The  same,  to  a  much  greater  extent,  as  far  as 
regards  vegetable  products,  embracing  ayri- 
cnlture  and  accUmatization. 

"  Having  made  this  enumeration,  I  will  now  state 
what  I  know  regarding  the  present  position  of  these 
various  branches  of  science  in  this  country. 

"  ASTEONOMT. 

*'  I  am  not  competent  to  say  much  about  observa- 
tional astronomy  of  the  ordinary  description.  From 
all  accounts  the  Greenwich  Observatory  is  an  exceed- 
ingly good  institution,  as  regards  this  branch  of  sci- 
ence. "^  Astronomy  is  a  great  favourite  with  amateurs, 
and  very  good  observations  are  taken  throughout  the 
country  in  private  observatories  ;  nevertheless,  there 
is  a  general  complaint  of  want  of  system,  several 
observers  working  over  the  very  same  field,  while 
other  most  important  observations  are  comparatively 
neglected. 

"  Of  late  years  photograpliy  and  spectrum  analysis 
together  have  enabled  us  to  study  with  much  precision 
the  structure  and  general  physics  of  the  heavenly 
bodies,  and  more  especially  of  the  sun  ;  but  as  yet 
this  most  important  branch  of  astronomy  has  been 
cultivated  entirely  by  private  enterprise,  and  has  re- 
ceived no  public  recognition  from  Government,  if  we 
except  the  grants  for  observations  during  total  eclipses. 
Photographs  of  the  sun  have  been  taken  at  the  Kew 
Observatory,  under  the  direction  of  Mr.  Warren 
De  la  Rue.  the  cost  of  the  process  being  chiefly  de- 
frayed by  the  Royal  Society.  Spectroscopic  obsex'va- 
tions  of  the  sun  have  been  mtide  by  Mr.  Lockyer  at  his 
private  observatory.  The  obseiTations  at  Kew  began 
in  February  1862  and  ceased  in  February  1872,  the 
Government  Grant  Committee  of  the  Royal  Society 
being  unwilling  to  extend  beyond  this  period  the 
annual  drain  of  200?.  upon  their  limited  income. 
There  is,  at  this  present  moment,  no  place  either  here 
or  abroad  of  suitable  climate,  where  regular  photographs 
of  the  sun  are  taken.  Photographs  of  the  sun  are 
taken  at  Wilna,  in  Russia,  but  the  climate  there  is  very 
unfavourable  for  such  observations. 

*'  Appended  to  this  paper  are  two  letters,  addressed 
by  myself  and  by  Mr.  J.  N.  Lockyer  to  Dr.  Roscoe, 
Secretary  of  the  British  Association  Committee  for 
Science  Organization. 

"  From  these  it  will  be  seen  that  there  is  daily  in- 
creasing evidence  that  terrestrial  magnetism,  terrestrial 
meteorology,  and  sun  observations  are  intimately  con- 
nected, and  ought  to  be  brought  more  together  than 
they  are. 

"  At  present  there  is  no  provision  for  sun  observa- 
tions, either  photographical  or  spcctroscopical.  It  is 
most  essential  that  some  provision  should  be  ma^le 
without  delay  for  such  observations.  There  ought  to 
be  a  central  station  where  the  sun  is  observed  both 
photographically  and  spectroscopically,  and  one  or 
two  outlying  stations  connected  witii  it  in  suitable 
climates,  so  that  we  may  obtain  a  complete  record 
(independent  of  weather)  of  all  phenomena  on  the 
sun's  surface. 

*'  The  actinic  efFect  of  the  sun  ought  also  to  be 
obtained  at  all  these  stations.  An  instrument  for  this 
purpose  has  been  devised  l>y  Dr.  Roscoe,  and  will 
probably  be  adopted  by  the  Russian  observatories. 

"  Terrestrial  Metp:oi;olooy  and  Magnetism. 

^'Meteorological  observations  with  self -registering 
instruments  are  taken  on  a  large  scale  by  the  Meteor- 
ologieal  Committee  of  the  Royal  Society,  the  expense 
being  defrayed  by  an  annual  grant  from  the  Treasury 
of  10,000/. 


"  Observations,  with  self-recording  instruments,  are 
likewise  taken  at  the  Royal  Observatory,  Greenwich, 
and  at  the  observatories  at  Oxford  and  Liverpool, 

'■  By  means  of  their  self-recording  instruments  the 
Meteorological  Committee  register  continuously  the 
following  elements  : — 

"  I.  The  temperature  of  the  air. 

"  2.  The  temperature  of  evaporation. 

"  3.  The  pressure  of  the  air. 

"  4.  The  velocity  of  the  wind. 

"  5.  The  direction  of  the  wind.' 

"  6.  The  rainfall. 

"  These  registrations  are  taken  at  their  stations  at 
Kew,  Falmouth,  Stonyhurst,  Glasgow,  Aberdeen, 
Armsigh,  and  Valencia. 

"  Every  morning,  at  8  a.m.,  observations  of  the 
barometer,  thermometer,  wind,  and  other  elements  of 
weather  are  made  at  certain  coast  stations  both  in 
Great  Britain  and  on  the  Continent,  and  telegraphed 
to  the  Meteorological  Committee.  Then,  should  a 
gale  be  blowing,  for  instance,  at  the  south-west  coast 
of  Ireland,  a  notice  of  the  gale  is  forwarded  to  those 
parts  that  are  likely  to  he  visited  by  it.  The  prin- 
ciple that  guides  the  Committee  in  sending  what  may 
be  called  storm  warnings  is,  with  their  present  know- 
ledge, merely  to  telegraph  actual  facts,  such  as  the 
presence  of  a  gale  elsewhere:  some  judgment,  how- 
ever, being  used  as  to  the  parts  to  which  this  know- 
ledge is  conveyed. 

"  Thus,  the  observatory  system  of  the  Meteorological 
Committee  is  devised  with  the  view  of  extending  our 
knowledge  of  the  meteorology  of  the  British  Isles ; 
while  the  telegraph  system  is  arranged  more  with  the 
view  of  promptly  sending  information  of  storms  else- 
where to  those  part-s  to  which  such  information  may 
be  of  practical  importance. 

"  Besides  land  observations,  the  Meteorological  Com- 
mittee receive  numerous  meteoi-ological  logs  kept  by 
captains  of  mercantile  vessels,  as  well  as  of  several 
vessels  in  Her  Majesty's  navy,  if  I  am  not  mistaken. 
They  have  been  enabled,  by  means  of  these  logs,  to 
publish  three  valuable  communications,  namely — 

"  \.  Charts  of  surface  temperature,  South  Atlantic 
Ocean. 

"  2.  Contributions  to  our  knowledge  of  the  meteor- 
ology of  Cape  Horn,  and  the  west  coast  of 
South  America. 

"  3.  Currents  and  surface  temperature  of  the  North 
Atlantic  Ocean  from  the  equator  to  latitude 
40^  N.  for  each  month  of  the  year. 

"  The  Committee  also  publish  quarterly  weather 
reports,  in  which  fac-similes  of  the  traces  derived 
from  their  self-recording  instruinents  are  given, 
although  on  a  very  small  scale. 

"  The  Committee  tabulate  the  hourly  values  of  the 
various  clemeuts  as  recorded  by  their  instruments,  but 
they  do  not  publish  these  hourly  values.  All  that 
they  publish  in  this  way  is — 

"  1.  Monthly  tallies  of  thermometric  and  barometric 
means,  maxima  and  minima,  as  well  aa  of 
dry  air  and  vapour  pressure. 

"  2.  Five-day  means  of  dry  and  wet  thermometers 
and  of  barometers. 

"  The  self-recording  instruments  at  the  Royal  Ob- 
servatory, Greenwich,  record  the  same  elements  as 
those  of  the  Meteorological  Committee,  the  only 
important  additions  being  earth  currents  and  atmo- 
spherical electricity.  I  believe  that  hourly  tabulations 
are  made  at  Greenwich  from  the  records  of  these 
instruments,  but  the  Astronomer  Royal  does  not 
[uiblish  these  hourly  records. 

"  The  self-recording  instruments  in  the  Radcliffc 
Observatory,  Oxford,  record  the  same  elements  as 
those  of  the  Meteorological  Committee,  with  the  addi- 
tion of  the  electricity  of  air,  and  hourly  tabulations 
are  made  at  the  Radcllffe  Observatory  from  the  records 
of  these  instruments,  but  the  observer  does  not 
publish  these  hourly  records  in  extenso.  Nevertheless 
the  results  obtained  at  this  observatory,  with  respect 
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to  wind,  havo  boon  so  judiciously  summiirized  as  to 
enable  a  Manuhepter  meteorologist,  Mr.  Baxentlell, 
to  derive  from  them  tlu^  law  wliieli  re<^iiiatet-  the 
dinriia!  variation  of  velocity  and  diivdion  of  (lie 
wind. 

••  In  the  Bidsfonc  (Liveri)Ool)Obscvvatory,the velocity 
an<l  direetiou  of  the  wind  are  rceorded  eontiniionsly, 
(iiid  al^o  the  barometric  pressure,  by  a  very  iii.i^'eniouH 
instrument  that  exhibits  eoutinuonsly,  as  well  as  on  a 
,raU\    the    tluctuatious    ol'    atniosp' 


rly  indirji- 

"  idston.'  ; 

.Inm.ly 


very    1;    ^, 

pressure.     I  do  not  know  whether  the  lu 

tions  of  these  instnnnrnts  are  tabuhdeil  at 

at  all  events  the  ol^sevver  (h)es  not  publish 

records. 

"  Besides  these  meteorolugieal  resnlts,  <lerived  from 
self-recording  iustrnmenls,  eye  obser\ations  ol  (lie 
various  eleiiients  arc  made  at  various  stations,  both 
of  Eno^land  and  Scotland,  for  the  purpose  of  the 
Registrar  General  of  those  countries.  Those  in 
Englnnd  are,  I  believe,  m;ide  and  redneed  under  Ihc 
superintendem-e  ol'  l\Jr.  Glaisher,  whih'  tliose  in  S<-..t- 
land  are  made  by  the  Scottish  Meteorolof^ncal  Society, 
and  reduced  by  the  Astronomer  Royal  for  Scotland. 

"  Finally,  observations  of  rainfall  are  made  at  a  large 
number  of  stations  throngliout  the  kingdom,  chiefly 
through  the  energy  of  Mr.  G.  J.  Symons,  aided  l)y  a 
small  grant  from  the  British  Association. 

*'  It  may  be  taken  for  granted  that,  by  the  various 
agencies  which  I  have  now  mentioiietl,  a  very  con- 
siderable amount  of  observational  knowledge  is  being 
collected  as  regards  the  meteorology  of  the  Ih-ilish 
Isles.  Yet  tliero  are  various  deliciencies  in  such 
mformatiou.  The  lirst  of  these  is  its  ineomideteness, 
for,  with  the  exception  of  observations  at  Greenwich 
and  Oxford,  we  have  no  records  of  atmospherical 
electricity  of  which  I  Icnow,  nor  arc  there  any  scien- 
tific estimates  made  of  the  heating  and  actinic  power 
of  the  sun's  rays. 

"  The  second  defect  is  its  want  of  homogeneity  and 
system.  For  a  trustworthy  record  of  certain  elements 
we  mu.st  apply  to  the  IMeteorological  Committee;  but 
for  a  trustworthy  record  of  rainfall  througboiit  the 
country,  we  must  apply  In  Mr.  SymoTis,  while  I'or 
electrieity  we  must  apply  (o  Greenwicdi  and  Oxford. 

"  The  next  point  is  oTie  oi'  great  impnrtiinee,  :md 
it  is  th;it  none  ot  the  bodies  who  (id.idnte  Irom  the 
curves  of  sell-i'eeording  instruments  jinhlish  their 
tabulated  Vidui'S  indiviilually.  For  my  own  j»art,  I 
tliink  the  system  of  reducing  meteoi'ologicid  ohscr\a- 
tions  hitherto  practised  is  quite  defective,  and  rei[uir('s 
to  III'  replaced  l)y  a  method  more  suited  lur  lliu  pre-^riit 
jiosition  of  the  seieiiee  ;  and,  with  res|ieet  to  (hispninl., 
I  licg  to  append  some  suggestions  of  my  own  wliieh 
■wwi'.  eommnnieated  to  tli(-  Kew  CommiLlee,  and  pul>- 
lished  by  llic  Britisli  Assoeiuiiuii." 


Rkmakks  on  MrTF,ORO[,noiCAi.  Rrocc'i-tons,  with 
c,si)ecial  Rr;fcrt:riC(;  to  the  I'Ji.emknt  eC  Va  eon;. 
Communicated  to  the  Kcw   (^ijiiimittuL'  ljy    Ha  i.T'oint 

SiKWAJtT, 

It  Will  bf  di.:8irable  to  prefaee  thu  nii'ihod  of  rcdnetien 
lierein  [troijostd  liy  a  I'cw  rfmurks  on  the  nhjcctH  runleni- 
plut'Mi  in  ,sat:ii  iciluclioiis.  'Vhv.w^  nh'trcts  are' twiih-hb  In 
Hh;   rir.HL    |,lae..,  n,cl,run,ln^rl,.,,l    ird  iictii.ii.s   iiiuy  hr  pursued 

witli   the    ii (diiilc,  oljjrnl,  .it   iici|iiii-i[ifr  inl'iiniuiti.in  us  lu 

tlir.  dimiitnor  ;,  |,|;,f,.  ;ni-,  Mrendlv.  they  lui.y  he  pm-surd 
witi,  tlic  i,niMC<h;.t,:,>|,j,:rt  of  .■^l.■n.lin^,r  ;„„■  knewlrd-r  nC 
liK^tir,rol(.ny.  ir^.inirri  ;is  ii  |,livsiei.l  science. 

'I'lius,  li,r  in.Hl.iMH'c,  R  ccrl.mii  kind  .if  rciliicl  i,n,  mn'ht 
he  iniiitiincd  l,r,  hi.  olinini(di;i.tc  |inictN:ii.l  heiiclil,  in  dclcr- 
Uiiniiig  wlir^Llur  ;i,  ei'i-tnin  |,l;ii>c  iiii;,'|,t  Hiiii  ;i.  ccrlaiii  cLiss 
of  [icrsoiis  i,v  ii  ecrl;ilii  ,-his;f  ,,\  plii.nt:^,  h,it  yel-  it  llii^^ht  lu.l, 
niJitcnally  adviuicc  onr  l(ii..wlcilgc  „C  mclc.inilnjfy  regarded 
as  a  physical  scic.nec.  Ili,|,.  „„  tl,,.  otlicr  hand,' nil  ohscr- 
vations  tcnditif^r  t(<  lulvaiici-  (,nr  knowlcrit^r'  nt  iiicl  ci>r<ilnt,'y 
lire  of  nndoiihted  |ira.f:l,ic,ji,l  licm^lit.     'I'lic  ;i,iTHnmt  nl' 

jirescnt    in   t)i(!    air     is    wil.lnjiil,    donlif    a.    v<tv    im  

ch;rnent  of  (■limat,i\  iniLHiiMieli  jis  thin  iiII'ccIh  m  n  'iiii.rl,cd 
manner  the  sIum  of  t.lic  liiinian  liody  jiiid  the  leaves  i,f 
plants;  Init  I  a,ni  not  a.ware  that  it  lias  yet  liccn  de.tennincil 
iiy  the  joint  action  of  naturalists  and  uietr^oniloiMHts.  wlni.t 
JH    tlie   precise   pliysical  futietion  wliieh   expresses   iimpor- 


aponr 


tlonally  the  effect  of  moisture  upon  animal  and  vegetable 

life.  Is  it  simply  relative  humidity?  or  does  not  a  given 
relative  humidity  at  a  high  temperature  have  a  different 
effect  from  that  which  it  has  when  the  temperature  is 
low  ? 

There  is,  in  fact,  an  absence  of  information  as  to  the 
precise  jthysical  formula  which  is  wished  by  physiologists 
as  expressing  the  effect  of  moisture  upon  organic  life, 
i)n  the  other  hand,  physicists  may  be  jiresumed  to  confine 
themselves  to  mcteoroiogy  regarded  as  a  jihysical  science. 
It  ia  in  this  latter  asjiect  that  I  ])roceed  to  discuss  the 
question. 

Regarding  meteorology,  therefore,  as  a  physical  science, 
it  is  one  of  our  objects  to  ascertain  the  distribution  and 
laws  of  motion  of  the  dry  and  wet  components  of  our 
atmos])here;  and  it  cannot  he  deniefl  that  we  are  at  the 
present  moment  in  \'ery  threat  ignorance  of  these  laws. 

Witli  respect  to  t!ie  motion  of  our  utmosjihere,  it  cannot  be 
anticipated  that  we  shall  ever  possess  the  same  sort  of 
knowledge  which  astronomy  gives  us  regarding  the  motions 
of  the  heavenly  bodies  ;  for,  in  the  hitter  ease,  the  identity 
of  the  object  is  not  lost  sight  of,  while  in  the  furmer  case 
it  is  clearly  im])os6ihle  to  ascertain  the  motions  of  individual 
particles  of  air.  (Jur  inipuries  into  the  distribution  and 
motion  of  the  elements  of  our  atmosphere  must,  therefore, 
be  pursued  by  that  method  which  enables  us  to  ascertain 
the  distribution  and  motion  of  any  other  substance  or  pro- 
duct, with  the  individual  components  of  which  we  find  it 
impracticable  to  deal. 

Snpjiose,  for  instance,  wc  wish  to  ascertain  the  wealth  of 
our  country  in  grain  or  in  spu'its,  and  the  distribution  of 
this  commodity  over  the  earth's  surface.  ^\  e  should  first 
of  all  begin  by  taking  the  stock  of  the  commodity  corre- 
sponding to  a  given  date  :  we  should  next  keep  a  strict 
account  of  all  the  imports,  and  exjiurts  of  the  material,  as 
well  as  of  its  home  iiroduction  and  home  consumption. 

Now,  if  we  have  taken  stock  properly  at  first,  and  if  oui 
account  of  the  imports,  the  exports,  the  production,  and 
the  consumption  of  our  material  is  accurate  and  properly 
kept,  it  will  obviously  be  unnecessary  to  take  stock  a 
second  time.  But  if  these  accounts  are  not  kept  with  suf- 
ficient accuracy,  or  if  we  suspect  that  our  material  leaves 
U3  by  some  secret  channel  which  we  n-ish  to  truce,  it  will 
clearly  he  neeessaiy  to  take  stock  fret^uently;  and  thus  a 
comparison  of  our  various  accounts  may  enable  us  to 
detect  the  place  and  (circumstances  of  that  secret  transit 
which  has  hitherto  escaped  our  ohservatioQ. 

A]>plying  these  principles  to  the  vajiour  of  our  atmo- 
sphere, what  we  wish  to  know  is  the  amount  of  the  material 
]ircsent  at  any  one  station  at  any  moment,  and  also  the 
laws  of  its  motion.  It  would  appear  tliat  the  best  w.iv  of 
measuring  the  amount  jirescnt  at  any  moment  is  by 
ascertaining  the  mass  of  vapour  present  in  a  cubic  fool  of 
air,  mass  and  volume  being  fmulamcntal  physval  con- 
ceptions. 

Next,  with  regard  to  the  nuition  of  the  atmosphere, 
including  its  vaporous  eonstitucnt,  the  method  of  co- 
ordinates suggested  by  Dr.  Robinson  would  apjiear  to  be 
the  natural  way  of  arriving  at  this.  Let  us  set  up  at  a 
station  two  imaginary  a]iertnres.  one  facing  north  and 
south,  and  the  other  east  and  west,  and  gauge  the  mass 
of  dry  air  and  the  muss  of  moisture  that  passes  each  of 
these  openini,^s  in  one  hour;  wo  sliall  by  this  means  get 
Ihc  nearest  attaina!de  approach  to  the  elements  of  motion  of 
the  alniosphcrie  eonstilueuts  from  honr  to  hour.  ^Ve  shall 
not,  however,  ohlain  by  lliis  moans  a  complete  account  of 
this  motion,  for  we  ha\e  at  present  no  means  of  measuring 
its  vei-ticiil  cnniponent.  'this  vertical  component  corre- 
.sponds  in  fact  to  the  secret  channel  in  the  illustration  given 
aliove,  which  wc  must  enilcavonr  to  detect  hv  some  in- 
direct method.  An()tlu'r  tiling  that  ou!;hl  (o  be  "determined 
is  tlu'.  produelion  or  consumption  (d'  the  v'ajiorcuis  element 
of  onr  atinospheri',  as  il  p:isses  from  place  lo  place.  This 
miglit  he  done,  eonid  «e  kee).   an  aeciirale  account  of  tlie 
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These  deficiencies  may,  however,  be,  to  some  extent, 
overcome  by  the  following  considerations  ;  — 

First,  the  atmosphere  moves  as  a  whole  when  it  moves, 
the  dry  and  moist  air  moving  together;  secondly,  dry  air 
is  neither  capable  of  production  nor  of  consumiition,  but 
always  remains  constant  in  amount. 

To  illustrate  this  ])art  of  the  subject,  let  it  be  supposed 
we  msh  to  investigate  the  vertical  motion  of  the  atmo- 
sphere at  a  certain  station.  JMake  this  station  the  imaginary 
centre  of  a  circle,  the  circumference  qf  which  may  be 
supposed  to  be  studded  with  other  stations  at  sufiiciently 
frequent  intervals,  so  that  we  can  tell,  hour  by  hour,  how 
much  diT  air  passes  in  towards  the  centre  of  the  circle 
through  its  circumference,  and  also  how  much  passes  out. 

Let  us  suppose  that  more  is  passing  in  than  is  passing 
out,  or  that  the  imports  into  the  area  of  the  circle  are  greater 
than  the  exports  out  of  it.  Now  the  dry  air  that  passes  in 
is  incapable  of  production  or  of  consumption,  and  hence 
the  stock  of  the  material  at  the  central  station,  and  in  the 
area  generally,  ought  to  be  on  the  increase,  since  we  have 
imagined  the  imports  to  be  greater  than  the  exports.  If, 
however,  we  ascertain  from  actual  observation  that  the 
stock  of  dry  air  is  diminishing  instead  of  increasing,  we 
may  be  sure  that  some  is  carried  off  by  an  upward  current, 
which,  of  course,  carries  the  moisture  with  the  dry  air. 

So  much  for  the  vertical  component ;  and  in  the  next 
place,  with  regard  to  the  production  or  consumption  of 
aqueous  vapour  as  it  passes  from  place  to  place.  Our 
consideration  has  hitherto  been  confined  to  quantity;  let 
us  now  define  what  is  meant  by  the  hygrometric  quality  of 
the  air.  It  may  he  represented  by  the  following  quotient  ; — 
mass  of  vapour  in  a  cubic  foot 
mass  of  air  in  a  cubic  foot. 

Now  this  quotient  can  only  alter  by  evaporation,  by 
precipitation,  or  by  mixture.  This  hygi'ometric  quality  of 
the  air  may  perhaps  be  considered  as  a  qiiahty  sufiiciently 
constant  to  aid  us  in  tracing  the  actual  motion  of  air,  just 
as  we  may  make  Tise  of  the  element  of  saltness  to  trace 
the  actual  path  of  an  oceanic  current.  But  besides  this 
aid,  we  may  make  use  of  it  to  enable  us  to  tell  the  pre- 
cipitation or  evaporation.  For  instance,  a  very  damp  air, 
in  passing  over  a  very  dry  country,  may  be  supposed  to 
emerge  less  damp,  having  its  hygrometric  quality  changed; 
or  a  very  dry  air,  in  passing  over  a  very  damp  country,  may 
be  supposed  to  emerge  less  dry,  liaving  its  quality  changed 
in  the  opposite  direction.  Thus  by  actual  observation  of 
the  quality  of  the  air  at  the  time  of  its  reaching  some 
particular  tract  of  land  or  ocean,  and  at  the  time  of  its 
leaving  it,  we  may  possibly  get  much  better  observations 
of  wliat  goes  on  in  the  country,  as  far  as  this  particular 
research  is  concerned,  than  if  it  were  studded  with  gauges. 
I  should  therefore  suggest  that  meteorological  obser- 
vations should,  by  a  systemofreduction,  bemade  toshow — 
(1.)  The  mass  of  dry  air  and  of  moisture  in  one  cubic 

foot  actually  present  at  each  station  from  hour  to 

hour. 
(2.)  The  mass  of  dry  air  and  of  moisture  that  passes  each 

station,  horn-  by  hour,  in  two  lines  of  direction  at 

right    angles  to  each    other,    namely,  north  and 

South  and  east  and  west. 

When  these  hourly  elements  ai^'c  obtained,  they  might 
for  seasonal  changes  be  reduced  after  the  method  of  five-day 
means,  or  for  the  investigation  of  abrupt  changes  of  weather, 
such  as  storms,  they  might  be  utibzcd  in  some  other  way. 

Retaining  the  belief  that  meteorology  ought  to  be  treated 
as  much  as  possible  with  the  view,  in  the  fia-st  place,  of 
determining  the  actual  motions  of  our  atmosphere,  and,  in 
the  next  place,  of  assigning  the  cause  of  these,  it  ie  no 
doubt  the  greater  movements  of  the  atmosphere  that  will 
be  indicated  by  five-day  means.  It  ought,  however  to  be 
remarked  that  the  observations  at  any  station  arc  subject 
to  the  influence  of  locality,  none,  probably,  more  so  than 
those  of  wind.  It  would  appear  that  this  influence  ought 
to  be  eliminated  before  we  can  make  any  trustworthy  quan- 
titative  deductions  regarding  the  greater  movements  of  our 
atmosphere.  I  should,  however,  imagine  that  the  quality 
of  the  air,  as  herein  indicated,  may  be  made  of  immediate 
use  in  the  study  of  storms. 

It  has  been  suggested  by  Mr.  Meldrura,  who  expresses 
his  concurrence  with  the  above  remarks,  that,  in  addition 
to  the  five-day  means  indicated  above,  there  might  be 
given  a  brief  epitome  of  the  weather.  Thus,  for  instance, 
"  The  wind  blew  from  the  N.E.  at  Kew  from  January 
1st,  1  a.m.,  to  January  4th,  3  p.m.,  in  all  86  hours,  at  the 
average  velocity  of  IG  miles  an  hour,  with  an  average 
pressure  of  30  inches,  a  temperature  of  40°  F.,  and  an 
average  hygrometric  quality  represented  by  ■  0/5."  The 
same  remarks  had  previously  occurred  to  myself,  and  Mr. 


Airy  also  has  recently  suggested  the  study  of  the  meteo- 
rological phenomena  of  those  periods  during  which  the 
wind  blows  in  the  same  direction. 

And  I  also  beg  to  append  copies  of  letters  on  this 
subject  which  1  received  from  the  Astronomer  Royal 
and  from  Sir  William  Thomson. 

Extract  of  Letter  from  the  Astronomer  Royal. 

"  Royal  Observatory,  Greenwich,  London,  S.E. 
"  My  dear  Sir,  October  7th.  \H69. 

"  I  HAVE  read  with  much  satisfaction  the  paper  of 
your  remarks  on  meteorological  reductions,  &c.,  especially 
with  reference  to  vapour.  1  do  hope  that  Ijy  going  on  thua 
you  may  make  meteorology  a  science  of  causation,  and 
raise  it  from  its  present  contemptible  state. 

"  I  have  often  thought  that  much  may  be  gained  by 
ascertaining  at  what  rate  aqueous  vapour  disseminates  itself 
through  air,  and  should  long  ago  have  made  experiments, 
but  that  I  want  a  hygrometer  of  sufficient  dehcacy,  I  then 
thought  of  suggesting  it  to  the  Kew  Committee.  Your 
paper  restores  the  interest  in  my  old  intention,  and  I  think 
I  shall  write  to  Mr.  Gassiot. 

"  I  am,  dear  Sir,  faithfully  yours, 

"  Balfour  Stewart,  Esq.  G.  B.  Airy." 


B.  Stewart, 

Esq.,  LL.D., 

FJi.S. 

31  May  1872. 


Copy  of  Letter  from  Sh  William  Thomson. 

Largs,  Ayrshire, 
"  My  dear  Stewart,  October  25th,  1869. 

"  I  HAVE  carefully  read  your  '  Remarks  on  Meteor- 
ological Reductions  with  especial  reference  to  the  Element 
of  vapour.'  I  believe  the  plan  you  propose  is  adaj)ted  to 
bring  out  information  of  the  most  valuable  kind,  from 
observations  which,  until  reduced  on  some  such  plan, 
might  be  accumulated  indefinitely  without  any  practical 
benefit. 

"  I  look  forward  hopefully  to  the  application  of  the 
same  method  to  atmospheric  electricity,  so  that  we  may 
learn  what  has  become  of  the  electricity  that  was  in  the 
air  over  a  certain  disti'ict,  when  there  has  been  a  diminution 
of  the  terrestrial  surface  electrification;  and  whence  has  the 
electricity  come,  when  there  has  been  an  increase? 
"  Yours  very  truly, 

"  William  Thomson." 

"  It  may,  however,  be  imagined  that  I  am  prejudiced 
in  supposing  that  the  system  of  reduction  hitherto 
much  pursued  by  meteorologists  is  bad ;  but  I  think 
there  cannot  be  two  opinions  as  to  the  propriety  of 
the  individual  observations  made  by  observing  bodies 
being  readily  accessible  to  men  of  science  in  general, 
so  that  each  may  have  the  opportunity  of  reducing 
these  according  to  his  own  views.  Indeed,  it  appears 
to  me  that  a  ready  access  to  individual  observations  is 
to  the  meteorologist  what  a  ready  access  to  specimens 
is  to  the  geologist  or  natural  historian.  In  both  cases 
the  material  requires  to  be  handled  by  many  hands 
besides  those  which  have  quarried  it  before  its  full 
value  can  be  brought  out. 

"  Two  things  would  bo  necessary  before  men  of 
science  could  be  expected  to  make  much  use  of  such 
meteorological  observations. 

"  In  the  first  place,  the  observations  ought  to  bi^ 
very  accessible,  and,  in  the  next  place,  there  ought  to 
be  a  fund  to  supply  the  expense  incurred  by  the 
employment  of  computers  by  men  of  science  in  work- 
ing out  their  researches. 

"  I  know  that  these  views  are  shared  by  Mr.  Joseph 
Baxendell,  a  distinguished  meteorologist,  but  who 
would,  no  doubt,  have  done  much  more  for  the  science 
of  meteorology  had  he  received  facilities  for  the  re- 
duction of  observations.  Mr.  Baxendell  was  good 
enough  to  give  me  his  co-operation  in  drawing  o\it  the 
letter  to  Professor  Hoscoe,  which  I  beg  to  append  to 
my  evidence. 

"  These  views  are  also  shared  by  Mr.  Buchan,  the 
well-known  secretary  to  the  Scottish  Meteorological 
Society,  who  writes  as  follows  :— 

"  '  There  are  many  inquiries  which  cannot  be  satis- 
fied with  simple  averages  of  several  years'  hourly 
values.  Thus,  the  following  of  a  constant  through 
each  year  separately  :  the  observations  which  bring 
about  departures  in  the  observed  values  from  the 
calculated  (or  apparent)  values  of  a  constant,  &c.,  will 
serve  for  my  meaning.     These  and  such  points  are  of 
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B.  Stewart,  the  greater  importance  when  it  is  considered  that  for 
^sq.y  LL.D.,  gome  years  to  come  we  must  be  content  with  very 
F.S.S.  j,^j^  approximations  to  true  constants,  and  shall,  there- 
fore, require  to  specially  guard  against  hasty  assump- 
tions. The  pnbhshed  hourly  vahies  in  iigures  furnish 
the  protection  against  the  mischievous  effects  of  such 
hasty  assumptions. 

'"  The  actual  number  of  the  jxtsous  who  would 
likely  now  use  the  hourly  values  it  published  is  not 
of  much  importance,  since  the  fruit  of  one  man's  work 
would  pro  taiifo  sei-vc  for  idl. 

"  '  The  pnl>licati(in  of  the  Imindy  values  would  throw 
open  many  ini|niries  to  .seientilic  men,  of  whicli  several 
of  Baxendeirs  inquiries  may  lie  referred  to  in  illustra- 
tion. 

" '  If  the  Meteorological  Connnittee  eontiuuo  to 
publish  only  averages,  and  not  the  actual  figures  of 
observation,  the  result  will  be  disappointing,  and  I  fear 
would  bo  irreparable.  The  published  curves  give  the 
fact-s  continuously  recorded;  but  it  is  Jiccdless  to  say 
that  in  this  form  they  are  practically  useh.'ss  in  every 
inquiry  iuto  which  number  enters  as  nn  integrant 
part.  I  have  spent  much  time  in  reducing  some  of 
the  curves  to  figures,  hut  the  toil  is  greater  than  we 
or  our  children  ean,  I  fear,  ever  hope  to  be  able  to 
bear,  even  though  struck  with  a  monomania  for  curves 
and  figures. 

'"  It  wonld  bo  a  great  boon  if  there  were  a  ibnd 
which  could  be  impartially  and  judiciously  adminis- 
tered to  assist  in  calculating,  and  in  mere  meehanieal 
work.  As  it  is  at  present,  a  vast  amount  of  the  most 
valuable  brain  power  is  wasted  on  servile  work  of  the 
treadmill  sort. 

"'  The  points  calling  for  eonsideration  an^  tlic 
administrative  body,  and  the  metho<l  and  time  of  dis- 
tributing the  fund,  whether  (1)  before  an  inquiry  is 
entered  on,  (2)  while  it  is  in  progress,  or  (3)  af/er  it 
has  been  completed' 

"  These  views  are  also  shared  by  Mr.  G.  V.  Vernon, 
a  well-known  meteorologist  of  Manchester,  who  writes 
as  follows  : — 

"  '  If  observations  are  to  be  made  tbey  ought  to  be 
reduced,  printed,  and  published  without  exception. 

'' '  It  is  no  n?.fM\  expecting  that  Ihe  various  observa- 
tories, ^e.,  are  likely  to  reduce  tlie  observations  and 
apply  them  to  theoretical  inquiries,  as  such  is  rari'ly 
the  case,  and  in  England  cxeeptionally  so.' 

"  I  feel  the  want  of  some  such  aid  myself,  and  I 
should  consider  it,  under  j^resent  circumstances,  as  a 
very  serious  matter,  were  I  to  undertake  an  observa- 
tional research  in  meteorology. 

"  What  has  been  said  with  respect  to  meteorology, 
appHes  with  equal,  if  not  greater,  power  to  wagneti^al 
observations.  Such  observations  arc  taken  in  tlu^ 
country  Ijy  tiio  aid  of  photography,  at  the  Green- 
wich Observatory,  the  Kew  ObservaLoi'y,  antl  tli 
observatoiy  of  the  Stonyhurst  College.  Until 
original  records  of  the3(^  estabiishnientscaii  be  re; 
made  use  of  liy  all  men  of  sricnee  inteivslrd  in 
subject,  I  fear  the  result  nf  Lli,;ir  iabonrw  will  i)^; 
limited. 

"  li(:fore   leaving    thi^    subject    u{  mv 
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"  OTfrr;i:  Guskkvationai.  SciTCNriw. 
*'   If   we   come   now   to    the    olwervjition-il    M'iemv^ 
connected  with  the  crust  oi'  the  i'a,rLh,  such  as  p/a/JcZ 


geography,  geology,  and  mineralogy,  we  find  that 
there  are  extenaive  institutes  of  various  kinds  by 
which  much  information  regarding  these  sciencee  is 
accumulated  and  distribnl^ed.  The  liritish  Museum 
and  the  Geological  Survey  may  be  named  as  examples 
of  such  institutes,  and  much  knowledge  of  geography 
is  being  a<Idcd  by  means  of  tho  Geographical  Society. 
The  immediate  practical  importance  of  discoveries 
regarding  tlic  crust  of  the  earth  might  serve  to  render 
these  branches  of  knowledge  less  dependent  than  some 
others  upon  State  support,  and  yet  these  are  among 
the  branches  of  obaurvational  inquiry  which  have 
received  most  su]»port  from  the  State. 

"  Tho  same  remarks  apply  to  collections  having 
reference  to  the  living  beings  of  the  earth,  such  as 
those  connected  with  natural  history  in  its  various 
branches.  I  do  not  make  these  remarks  with  the 
view  of  suggesting  that  these  branches  of  science  have 
received  too  much  support  from  Government,  far  from 
it.  Great  good  is  done  by  the  support  received  ;  but 
surely  those  branches  of  knowledge  are  especially 
entitled  to  support,  the  ultimate  bearing  of  which  upon 
the  welfare  of  the  nation,  though  acknowledged  to  be 
great,  is  less  immediate,  and,  therefore,  less  easily  per- 
ceived by  the  less  intelligent  portion  of  the  community. 
An  intelligent  and  conscientious  administration  oufht 
more  especially  to  foster  those  branches  of  knowledce 
whieb  ar(^  inidonbtcdly  of  national  importsmce,  but 
which  are  not  iunnediatcly  and  apparently  connected 
with  the  acquisition  of  wealth, 

"  lieferriiig  now  to  sffUistirs,  eon-^idered  as  an  ob- 
servational science,  there  can  be  little  doubt  of  its 
gi-eat  importance,  and  of  the  necessity  for  its  furtber 
development.  For  if  one  great  object  of  tho  progress 
of  knowledge  be  the  amelioration  of  man's  condition, 
it  is  surely  of  importance  to  ascertain,  from  time  to 
time,  how  far  this  is  accomplished,  svith  the  object, 
among  others,  of  finding  what  are  the  drawbacks  to 
its  aecomplishmeuts.  Sanitary  science  is  in  truth  of 
the  greatest  importance,  and  may  be  very  greatly 
advanced  by  a  proper  system  of  statistics.  But  iu 
order  to  receive  the  full  advantage  which  we  may 
expect  to  reap  from  statistical  inquiries,  they  must 
evidently  be  undertal^en  by  Government  acting  in 
conjunction  with  their  scientific  advisers. 

*'  Exr.Ei:iJIENTAL    SCIKXCES. 

"  In  chemistry  there  are  various  laboratories  con^ 
nectcd  witli  the  universities  and  colleges  of  the  country 
in  which  chemical  ret^oarebes  are  ma.'le.  These  labora- 
tories are  presided  over  by  eminent  ebemlsts  who  are 
almost  luiiversally  required  to  do  a  great  deal  of 
teaching  work.  Besides  this  (hey  cannot  avoid  prac- 
tising ehemistry  as  a  profession;' indeed,  the  support 
iven  by  the  chemical  nninufaetnrers  ot  the  country 
l'^''oratories  naturally  implies  a  readiness  in 
leniist  to  conduct  analyses,  to  act  as 
igage   in   other  -work  oi'  a  professional 
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"  Were,  tliere  a  Stale  agency  to  advance  science,  it 
niiglit  reasonably  be  expeeted  tlmt  (here  would  bo 
discoveries  of  a  <'('rtain  eiass,  such  as  ehemieal  ami 
nietalbirgieaJ  discovei-Ies,  tho  immediate  benefit  of 
which  would  at  once  bo  tlirowu  ojicn  to  the  people. 
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'*  I  do  not  mean  to  say  that  Governmcut  should 
interfere  in  the  various  arts  :  to  quote  the  words  of  a 
wi'iter  ia  Naitire^  '  Legislative  iuterfercuce  is  uncalled 
'  for  wlierever  natural  laws  are  at  work  to  perform 
'  the   requii'ed   objects.       Such   natural   laws   are   in 

*  operation  in  all  or  neai'ly  all  of  the   arts  and  indus- 

*  tries  of  life.     To  meddle  with  carpenters,  or  brick- 

*  layers,  or  shoemakers,  is  entirely  beyond  the  province 

*  of  Government.' 

"  Chemistry  and  metallurgy  are,  however,  rather 
sciences  than  arts.  No  doubt  they  are  sciences  having 
immediate  practical  bearings,  but  if  left  to  find  their 
way  in  the  market,  they  will  be  cultivated  with  espe- 
cial reference  to  such  practical  bearings,  and  they  will, 
to  a  corresponding  extent,  be  dwarfed  as  sciences. 
The  truly  scientific  chemist  will  find  himself  unable  to 
escape  from  professional  work,  and  when  he  has  made 
a  discovery  there  will  be  a  great  temptation  for  him 
to  carry  his  discovery  to  market  and  work  it  out, 
rather  than  to  continue  his  services  a3  an  explorer. 
If,  however,  Government  were  to  extend  its  support 
to  the  most  distinguished  of  such  chemists,  it  would 
remove  these  drawbacks  to  their  career,  and  would, 
at  the  same  time,  secure  great  advantages  to  the  nation. 
The  recent  advances  in  spectrum  analysis  were  made 
by  German  professors  who  received  Government  sup- 
port, and  their  system  of  analysis  was  at  once  thrown 
open  to  the  world.  This  is  a  case  in  exemplification 
of  tlie  system  I  advocate.  I  may  state  that  gun  cotton 
was  likewise  the  discovery  of  a  German  chemist. 

"  In  one  sense  'physical  investigatoi's  are  better  off, 
and  iu  another  they  are  worse  oft'  than  chemical  in- 
vestigators. They  are  better  off  in  respect  to  time, 
for  although  physicists  have  generally  to  teach  classes, 
yet  physical  science  is  not  so  much  a  profession  as 
chemistry.  On  the  other  handj  while  more  of  their 
time  is  left  free,  their  income  is  curtailed  from  the 
same  cause,  and  frequently  they  devote  their  spare 
time  to  supplement  their  income  by  work  of  a  literary 
or  other  nature.  The  difference  is  chiefly  that  the 
chemist  may  supplement  his  income  by  professional 
work,  the  physicist  by  literary  or  other  work,  while, 
in  both  cases,  comparatively  little  time  can  be  given 
to  original  investigation, 

"  This  want  of  time  tells  with  great  force  upon  that 
class  of  physical  problems  that  require  great  accuracy, 
and,  therefore,  much  time,  in  their  accomplishment. 
And,  as  the  instruments  required  for  this  class  of  pro- 
blems ai'e  generally  expensive,  and  the  physicist  has 
frequently  no  means  of  procuring  them,  it  is  not  sur- 
prising that  such  problems  are  not  much  cultivated  in 
this  country. 

"  There  are,  however,  connected  with  physics  a 
class  of  problems  that  can  only  well  be  undertaken  by 
an  institation  connected  with  Government.  It  has 
been  remarked  by  Sir  W.  Thomson  that  there  may  be 
many  properties  of  bodies  of  which  we  know  little  or 
nothing,  because  our  knowledge  of  them  can  only  be 
obtained  through  experiments  involving  long  time. 
Nevertheless,  such  experiments  may  be  of  great  national 
importance,  having  reference,  for  instance,  to  the 
durability  and  strength  of  materials. 

"  Such  experiments  could  only  be  well  performed 
in  a  central  building,  built  and  supported  by  Govern- 
ment, and,  therefore,  possessing  sufficient  stability  of 
tenure  as  well  as  stability  of  construction.  Experi- 
ments requiring  extreme  precision  and  involving  much 
expense,  but  nevej-thelessof  great  national  impoi'tance, 
might  also  be  made  in  such  a  building. 

"  Experiments  on  electrical  standards  might  be 
quoted  as  an  example  of  a  set  of  experiments  started 
by  the  British  Association,  but  not  yet  brought  to  a 
final  conclusion  by  that  body,  inasmuch  as  such  expe- 
riments, besides  the  stable  fixtures  and  apparatus 
which  they  require,  need  also  greater  time  and  labour 
at  the  hands  of  men  of  science  than  they  can  easily 
give,  unless  they  receive  more  support  than  they  do  at 
present. 

"  I  may  mention  likewise  experiments  on  the 
carrying  power  of  water  in  motion  as  of  very  great 
importance. 


"Finally,  the  subject  of  standard  thermometers  and 
barometers  is  one  which  might  be  very  appropriately 
investigated  in  a  central  building  supported  by 
Government. 

"  There  would  be  other  scientific  uses  of  such  a 
building :  one  of  these  would  be  that  it  might  also 
afford  facilities  for  experiment  to  those  men  of  science 
who  are  not  connected  with  any  institution, 

"Another  would  be,  that  it  would  form  an  appro- 
priate  home,  not  only  for  the  national  standards  of 
weight  and  measure,  but  for  derived  standards,  such 
as  those  connected  with  electricity,  temperature,  and 
pressure  of  air.  Experiments  ought  also  to  be  made, 
from  time  to  time,  with  a  view  of  testing  the  constancy 
of  these  various  standards. 

"Being  the  homo  of  the  standards,  it  might  also 
serve  as  an  appropriate  place  for  a  museum  of  insti-u- 
ments,  as  well  as  a  place  where  scientific  instruments 
are  invented  and  improved,  and  where  they  are  also 
verified  and  supplied  to  men  of  science. 

"  To  some  extent  this  verification  is  pursued  at  the 
Kew  Observatory,  which  is  now  in  connexion  with  the 
Royal  Society,  but  it  is  n  labour  of  such  importance 
that  it  can  only  be  well  pursued  in  a  Government 
institution. 

"It  cannot,  however,  be  supposed  that  all  the  scien- 
tific experiments  of  the  kingdom  can  be  concentrated 
in  such  a  building;  many  of  them  will  be  performed 
in  the  laboratories  attached  to  the  various  colleges  of 
the  kingdom. 

"  Such  labours  of  the  various  colleges  might  be  en- 
couraged by  Government  in  the  following  manner  : — 
"  1.  By  a  fund   intelligently  and  impartially  admi- 
nistered, so  that  a  man  of  science  will   have 
no  difl&culty  in  procuring  the  money  required 
to  purchase  the   apparatus  necessary  for  his 
experiments, 
"  2.  By  the   Government  endowing  professorships 
in  such  institutions  in  which   the   professor  is 
required   to  teach   and  expected  to   advance 
science.     Of  course,    a  man  cannot   well  be 
ordered  to  advance  science-     Evidence  regard- 
ing the  endowment  of  such  professorships  has 
already  been  given  by  Professors  Greenwood 
and  Roscoe. 

*'  If  we  now  come  to  physiology,  considered  as  an 
experimental  science,  I  am  not  sure  that  there  is  such 
a  thing  as  a  good  physiological  laboratory  in  the 
kingdom,  and  I  believe  that  a  man  of  science  wishing 
to  devote  himself  to  physiology  will  experience  dififl- 
culties  as  gi'eat  as  one  who  wishes  to  devote  himself 
to  physics.  Were  the  State  to  aid  science,  I  should 
imagine  that  a  physiological  laboratory  would  be  a 
great  desideratum.  There  are  very  many  questions 
connected  with  physiology  (using  the  word  Jn  a  wide 
sense)  which  are  of  very  great  importance,  and  which 
require  for  their  solution  the  co-operation  of  men  of 
science  of  various  kinds.  As  illustrations  of  these, 
I  may  mention  researches  connected  with  those  organic 
gerras  which  it  is  believed  are  present  in  the  atmo- 
sphere, and  which  are  thought  to  occasion  many  of  the 
diseases  which  afflict  the  human  race. 

"  Again,  it  is  still  a  perplexing  question  what  are 
the  conditions  favourable  to  the  growth  of  plants. 
Sunlight,  or,  at  least,  certain  rays  of  sunlight  are 
indispensable  ;  carbonic  acid  is  also  indispensable,  and 
also  a  certain  amount  of  heat  ;  but  beyond  tliis  bare 
fact  the  laws  of  this  relation  arc  quite  unknown. 

"  A  third  question  relates  to  the  effects  of  climate 
upon  organised  beings,  and  connected  with  this  I  may 
be  allowed  to  quote  the  following  paragraphs  from  an 
article  which  I  communicated  to  Nature  : — 

"  '  It  appears  that  the  general  term  meteorology 
embraces  two  entirely  distinct  subjects,  one  of  tlicse 
having  reference  to  physiology,  while  the  other  forms 
a  branch  of  physical  research.  The  object  of  the  one 
is  to  study  the  connexion  between  atmospheric  con- 
ditions and  the  health  of  such  organisms  (animal  and 
vegetable)  as  arc  subject  to  these  conditions  ;  while 
the  other,  or  physical  question,  is  particularly  con- 
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corned  with  the  movemeuts  of  the  earth's  atmosphere, 
and  with  the  causes  thereof. 

"  '  Ou  both  of  these  important  branches  we  are  in 
nhiiost  entire  ignorance.  With  respect  to  the  first, 
tlie  amount  of  vapour  present  in  the  air  is,  without 
Juiibt,  a  very  important  element  of  the  climate,  iniia- 
miich  as  tliis  afiects,  in  a  marlied  manner,  the  skin  of 
the  human  body  and  the  loaves  of  plants  ;  but  I  am 
not  aware  that  it  has  yet  been  determined,  by  the  joint 
action  of  naturalists  and  meteorologists,  what  is  the 
precise,  physical  function  expressiug  pi-o]nirLionally 
the  efieet  of  moisture  up(in  animal  and  vcgcbLblc  liic- 
Is  it  simply  relative  humidity,  or  does  nut  a  given 
relative  humidity  at  a  high  temperatuiv  have  a 
ditiereut  cii'cct  fi'oni  that  which  it  has  when  the 
tumperature  is  low  ?  ' 

"  1  shall  now  proceed  to  show  that  tlie  private 
associations  at  present  existing  are  inade(|uate,  of 
themselves,  to  promote  science  as  it  ought  to  bo 
promoted. 

"  To  shew  tliis  it  will  only  be  necessary  to  refer  to 
the  recent  actions  of  our  two  leading  scientific  bodies. 
In  the  first  place,  with  respect  to  the  lioyal  Society, 
that  body  defrayed,  from  a  small  annual  allowance 
placed  by  Government  in  its  hands,  the  cost  of  pro- 
ducing solar  photographs  at  the  Kew  Observatory  for 
the  10  years,  beginning  with  1862  and  ending  with 
1S72,  to  which  I  have  already  alluded. 

"  Again,  in  the  correppondence  which  took  place 
between  the  Boaid  of  Trade  and  the  Royal  Society, 
previous  to  the  organization  of  the  present  Meteoro- 
logical Office,  it  was  asserted  by  the  Royal  Society, 
and  acknowledged  by  the  Government,  that  the 
organization  and  continued  support  of  mcteorolo<i"ical 
observatories  were  things  beyond  private  means. 

"  Next,  with  regard  to  the  liritisb  Association,  the 
maintenance  of  Kew  Observatory  was  provided  for 
during  a  number  of  years  by  an  annual  grant  from 
the  British  Association.  But  this  body  resigned  their 
connexion  with  it  in  1871,  leeling  that  the  annual 
grant  of  GOO/,  was  too  hirgi-  a  proportion  of  their 
income  to  devote  to  one  particular  elas.^  of  proi>lems. 
I  ought  to  mention  that  the  Kew  Observatory  is  now 
supported  by  the  muuificeuco  of  ^Mr.  J.  P.  Gassiot, 
and  that  it  is  under  the  scientific  direction  of  a 
Committee  of  the  Koyal  Society. 

"  Again,  it  is  known  that  lately  the  B\itish  Asso- 
ciation have  taken  great  pains  to  term  a  set  of 
electrical  standards,  and  that  they  have  completed 
tlnar  standard  of  electrical  resistance,  whicli  is,  I 
believe,  now  very  generally  adopted  by  electricians. 
There  are  other  standards  which  are,  however,  not 
yet  com|)leted,  and  I  rather  think  that  tlu^  subject 
hangs  fire  becjLUse  men  of  science,  under  tlm  present 
sysh-m,  are  so  much  engaged  that  they  c:uinot  atlbrd  to 
devote  the  great  amount  of  time,  as  well  as  tluinght 
which  wonid  be  iiueessary  to  the  completion  of  (hdicjite 
shui. lards. 

"  Anul.liei-  task  undertaken  by  tlu^  Brillsh  Assnela- 
tioii  has  b<;en  to  report,  IVom  tiuK-  to  (iiuc,  on  the 
[irogress  ol'  various  branches  of  scicii<;c,  or  nl'  n:ir- 
ticular  jjortions  of  such  braiiciies,  but  oftoii  tliry  li;i,ve 
had  great  dillieulty  in  obtaining  the  inrorniatidii  fnuii 
tlio.-i;  best  t|ualified  to  giv(;  it,  the  linm  of 
being  very  much  occupied  in  ti/ju-liiiig  ; 
pinsuits. 

"    I  ]iav(;  ;ih'e;.i|y  sUi,(ed  Ibat  i 
tlios(;    sficjici  ,s    wliieli    siifll.'i'    mo 
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one  another,  have  iu)t  sullicient  money  nt 
tlicij-  .|is|,oh;iI  to  pj'osceute  science  as  it  onglit  to  be 
p]'ose'.cnted. 

"  J  feel  sure  that  by  means  of  the  jud  nl'  ({overn- 
ment  tin;  |jrogniss  of  Kciencc;  might  lie  mneh  Jidviun-rd 
in   this  country.      Without  pretending   to   be  an  au- 


thority on  the  subject  of  administration,  I  cannot 
help  thinking  that  the  idea  of  Colonel  Strange,  as 
embodied  in  his  paper  read  before  the  Royal  United 
Service  Institution  in  May  1871,  is  the  right  one. 

"  It  appears  to  me  that  if  much  is  to  be  done,  it 
nnisL  bo  done  by  a  res]>onsible  department ;  in  fact, 
there  ought  to  be  something  anaiogoua  to  a  Ministry 
for  scientific  afl'airs. 

'■  The  minister  of  science  wotdd  require  to  have 
around  him  a  number  of  scientific  advisers,  whoought, 
1  think,  to  be  ])aid  servants  of  the  Government.  I 
tiiink  tliat  a  borly  of  un[)aid  scientific  advisers  would 
not  answer  well,  t-vvu  if  it  could  be  possible  to  obtain 
the  gratuitous  services  of  such  a  body.  This  council 
need  not,  however,  he  entirely  a  consultative  one,  for 
a  scheme  such  its  recommended  would  render  neces- 
sary the  erection  of  a  physical  observatory,  and  of 
chemical,  physical,  and  other  laboratories,  the  direc- 
tors of  which  might  form  part,  at  least,  of  the  members 
of  such  a  council. 

"  The  duties  of  such  directors  would  be  of  a  very 
refl[>onsible  kind,  and  they  would  require  to  be  sup- 
ported by  a  thoroughly  efficient  staff.  It  might,  in 
tlie  first  place,  be  expected  that  they  should  prepare, 
or  cause  to  be  prepared,  reports  fioin  time  to  time 
regarding  the  state  of  the  various  branches  of  science 
entrusted  to  their  charge — to  map  out,  as  it  were,  the 
present  state  of  each  science,  and  to  indicate  the 
directions  in  which  our  knowledge  is  deficient  and 
I'eipiircs  to  be  extended. 

*'  Then  they  themselves,  in  their  investigations,  would 
do  something  towards  the  extension  or  consolidation 
ofknowledge,  although,  of  course,  other  men  of  science, 
in  the  provinces,  would  likewise  perform  a  very 
important  part  of  this  work. 

"  A  good  understanding  between  the  cultivators  of 
any  science  in  the  various  provincial  colleges  and  the 
central  Government  director  would,  of  course,  be  a 
sine  r/7/d  jion.  Each  might  materially  aid  the  other  ; 
the  provincial  man  of  science  might  aid  the  central 
director  in  drawing  up  his  reports,  while  those  reports 
would  inform  the  provincial  man  of  science  of  the 
l)osition  of  Iiis  bran{'h  from  time  to  time, 

"  Again,  if  the  provincial  man  of  science  wished  to 
undertake  a  certain  research  for  which  money  was 
required,  he  should  apjdy  to  the  scientific  department 
of  Government,  who  ought  (o  have  the  power  of  ad- 
ministering a  consideratde  annual  allowance  for  the 
purpose  of  such  researches.  The  application  would  be 
discussed  by  the  council,  who  would  be  able  to  know 
whether  the  applicant  was  a  trustworthy  observer,  and 
whether  the  research  was  one  of  suiheient  probable 
im}i.)rtjinec  to  warrant  the  expetulitnre  of  Govern- 
ment money.  A  fund  of  this  kind  would,  in  fact. 
!><■  :in  extension  ol'  the  Government  CJrant  Fund  of 
IJMM.  per  annum    now  administered   by  tlie   Koyal 

'^' 'y,  only  it  would  be  administered   by  the  scien- 

)I'(iovernment.     Tlie  directors  of  such 
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f'lis  and  Ibeir  statf  would  also  invent,  improve, 
■i(y  instrnmenls.  Tliey  wonhl  also  instruct 
'Crvei's,  and  alford  faeililits  for  investigations 
igesli'd  by  intli\  iilnals  uiieonnceted  with  any 
litntion. 

■'  U  may  be  said,  if  such  directors  have  duties  of 
■ii  Mn|ior(anci'  to  perform,  will  i[  not  cramp  their  own 
ginal  inM•^s(igali<>ns?  ^o  doubt,  if  they  arc  not 
b'-u'utly  helped  by  a.  stair,  they  will  sutler  in  this 
pr.-t;  bnl.  if  tliey  aiv  well  sn|>povted,  and  their  time 
illy  Inken  up.  they  will  nol,  I  fhink,  be  in  a 
lion  lis  liir  as  I'egard.s  original  in-vestigations. 
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"  I  Inu'c^  elsewhere  suggested  tlui  endowment  of  sci- 
ence professorships  [ii  the  varhnis  colleges  of  the  country, 
ui  which  the  professor  is  leijuired  to  teach  and  expected 
to  advance  science.     This  is  a  system  which  1  believe 
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works  well  in  Germany  :  there,  a  good  part  of  the 
income  of  the  various  science  professors  is  derived 
from  Government,  and  the  professor  has,  under  the 
system,  sufficient  encouragement  and  leisure  to  devote 
a  lai'ge  poition  of  bis  time  to  scientific  research.  I 
have  hefore  mentioned  the  discovery  of  gun  cotton  and 
the  development  of  spectrum  analysis  as  illustrations 
of  the  working  out  of  this  system. 

"  In  snch  a  system  an  enlarged  number  of  men 
would  naturally  devote  themselves  to  science  as  a  pro- 
fession, and  thus  the  system  would  form  the  natural  and 
crowning  development  of  the  present  educational  move- 
ment, in  which  we  have  the  chief  facts  of  science 
taught  in  the  various  elementary  schools  of  the  country. 
"  The  gain  to  the  nation  by  an  organized  aid  to 
science  of  this  kind  would  be  very  great. 

"  In  the  first  place,  experiments  connected  with  the 
materials  used  in  the  army  aad  navy  would  be  ren- 
dered not  only  much  more  effective  but  much  more 
economical. 

"  The  metallurgical  laboratory  might  be  expected  to 
extend  our  knowledge  of  metals  and  their  combina- 
tions, and  to  throw  open  such  knowledge  to  the  public 
at  large.  A  similar  beneficial  effect  might  be  expected 
from  the  chemical  laboratory. 

'■  The  physical  observatory  and  the  meteorological 
system  working  together,  might  be  expected  to  render 
meteorology  more  a  physical  science,  and  possibly  to 
discover  new  relations  between  the  various  bodies  of 
our  solar  system. 

"  The  physical  laboratory  might  perfect  standards 
of  all  kinds,  invent  and  improve  instruments,  lend  them 
out  to  others,  verify  them  for  others,  and  instruct 
others  in  their  use. 

It  might  accurately  determine  the  most  important 
"  physical  constants,  detecting  also  such  properties  of 
matter  as  require  long- continued  experiments  for  their 
detection. 

"  In  the  physiological  laboratory  researches  con- 
nected with  organisms,  climate,  agriculture,  &c.,  might 
be  undertaken. 

"  Of  course,  in  many  of  these  researches  several  of 
the  directors  would  require  to  co-opei'ate. 

Letter  from  Professor  Balfour  Stewart,  F.R.S.,  to  Pro- 
fessor Roscoe,  F.R.S.,  Secretary  of  the  Organization 
Committee  of  the  British  Association,  on  the  question 
of  Scientific  Organization  as  regards  Meteorology. 
The  subject  under  the  consideration  of  the  Committee 
is  a  very  extensive  one,  and  I  am  not  prepared  at  this 
moment  to  present  anything  like  a  complete  statement  of 
the  subject ;  nevertheless  there  are  two  very  pressing  wants 
of  observational  science  to  whicli  I  think  attention  ought  to 
be  directed  without  delay,  and  which  I  therefore  beg  to 
bring  before  the  Committee.  Thajirst  of  these  refers  to  aid 
in  meteorological  investigations.  There  is,  probably,  no 
science  which  depends  more  for  its  progress  upon  the 
patient  and  laborious  rediietion  and  discussion  of  numerous 
and  extensive  series  of  observed  facts  than  that  of  meteoro- 
logy. Himdreds  of  valuable  series  of  meteorological  ob- 
servations, some  of  them  extending  over  long  periods  of 
years,  have  been  made  and  pubhshed,  at  a  great  cost  of 
both  time  and  money;  but  hitherto  no  results  have  been 
obtained  from  them  at  all  proportionate  to  the  enormous 
outlay  they  have  involved,  the  reason  being  that  the  close 
application  and  labour  and  expenditure  of  time  required 
to  carry  out  meteorological  investigations  are  usually  much 
greater  than  private  individuals  can  afford  to  devote  to 
them.  It  is,  therefore,  absolutely  necessary  for  the  interests 
of  the  science  that  State  aid  should  he  given  to  scientific 
men  who  are  willing  to  undertake  meteorological  investi- 
gations of  the  nature  of  reductions,  provided  they  can  show 
that  the  objects  they  have  in  view  are  of  sufficient  im- 
portance to  justify  a  moderate  expenditure  in  endeavours 
to  attain  them,  this  aid  to  be  given  in  the  form  of  pecuniary 
grants,  to  defray  the  expense  of  engaging  assistants  to 
make  such  reductions  and  tabulations  of  obser^'ations  and 
results,  and  such  computations  as  the  nature  of  the  inves- 
tigations may  requhe.  If  proper  representations  were  made 
to  Government  on  this  subject,  there  is  little  doubt  that 
something  would  be  done  ;  for  Government  are  at  this 
moment  largely  subsidizing  the  observational  part  of 
meteorology. 

It  is,  however,  very  evident  that  unless  the  facts  so  accu- 
mulated can  be  thro'vvn  open  sufficiently  to  men  of  science. 


their  use  will  be  limited.  lu  the  estabhshment  of  the  /j  Slcicorf, 
Meteorological  Office,  Government  have  virtually  ulluwed  /-:.■.<}. ^  ZL.D., 
that    the    proper    maintenance  of  a  sufficient  number  of  F.M.S. 

ohserving-stations  cannot  he  expected  from  private  means;  

hut  they  appear  to  have  forgotten  that  it  is  also  necessary     31  May  1872. 

to  open  up  these  observations  to  men  of  oeience,  and  to 

provide  the  necessary  means  for  discussing  them. 

When  it  is  considered  that  it  is  now  an  established  fact 
that  meteorological  changes  have  more  to  do  with  the 
production  of  diseases  and  death  than  all  other  Itiiown 
causes,  it  will  be  apparent  that,  besides  its  uses  for  the 
purposes  of  navigation  and  in  the  operations  of  the  agricul- 
tmist,  a  knowledge  of  the  laws  and  principles  of  meteoro- 
logical science  has  an  important  hearing  upon  the  welfare 
of  all  classes  of  the  community,  and  that,  therefore,  the 
advancement  of  meteorology  ought  to  he  an  object  of 
anxious  solicitude  to  every  civilized  government. 

The  second  point  to  which  I  would  direct  attention  is 
the  bearing  of  Solar  Physics  upon  meteorology. 

Recent  investigations  have  increased  the  probability  of 
a  physical  connexion  between  the  condition  of  the  sun's 
surface  and  the  meteorology  and  magnetism  of  our  globe. 

In  the  first  place  we  have  the  observations  of  Sir  E. 
Sabine,  which  seem  to  indicate  a  connexion  between 
sun-spots  and  magnetic  disturbances,  inasmuch  as  both 
phenomena  are  periodical,  and  have  their  maxima  and 
minima  at  the  same  times. 

On  the  other  hand,  the  researches  of  Mr.  Baxendell 
appear  to  indicate  a  relation  between  the  daily  wind-currents 
of  the  earth  and  its  magnetism,  and  also  between  the  earth's 
wind-currents  and  the  state  of  the  sun's  surface. 

In  the  last  place,  the  researches  of  iSIessrs.  De  la  Rue, 
Stewart,  and  Loewy,  appear  to  indicate  a,  connexion 
between  the  behaviour  of  sun-spots  and  the  positions  of 
the  more  prominent  planets  of  our  system.  Whatever  be 
the  probability  of  the  conclusions  derived  from  these 
various  researches,  they  at  least  show  the  wisdom  of 
studying  togetlier  for  the  future  these  various  branches 
of  observational  science. 

Now,  while  a  good  deal  has  been  done  of  late  years  in 
extending  meteorological  and  magnetical  observations, 
very  little  has  been  done  in  the  way  of  taking  daily  photo- 
gi-aphs  of  the  sun's  surface.  Mr.  Warren  De  la  Rue  has 
undertaken,  since  1862,  the  charge  of  the  Photoheliograph 
belonging  to  the  Royal  Society  at  the  Kew  Observatory; 
and  the  Royal  Society  have  hitherto  contributed  yearly 
funds  from  the  government-grant  for  the  working  of  this 
instrument;  but  this  annual  grant  from  the  Royal  Society 
is  about  to  expire.  Unless,  therefore,  these  solar  auto- 
graphs shall  continue  to  be  obtained  at  private  expense, 
we  shall,  in  February  18/2,  be  without  a  single  station, 
either  in  the  British  Isles  or,  as  far  as  we  know,  in  any 
favourable  part  of  the  earth's  surface,  from  which  anything 
approaching  to  a  sufficiently  regular  production  and  dis- 
cussion of  sun-pictures  is  likely  to  proceed. 

It  has  already  been  acknowledged  by  Government,  in 
the  formation  of  the  Meteorological  Board,  that  it  is 
beyond  the  power  of  private  liberality  to  maintain  sucli 
regular  and  long-continued  observations ;  we,  therefore, 
trust  that  they  mil,  once  more,  come  forward  and  cstaldish 
stations  in  which  the  sun's  surface  may  be  regularly 
mapped,  and  the  positions  and  areas  of  sun-spots  regularly 
measured. 

Again,  in  connexion  with  these  solar  researches,  it  is  of 
im]Dortance  to  know  both  the  heating  and  actinic  effects  of 
our  luminary,  and  how  these  vary,  not  only  from  hour  to 
hour,  but  from  day  to  day  and  from  yeai"  to  year. 

No  instrument  has,  however,  yet  been  devised  by  which 
the  heating  effect  can  be  conveniently  registered.  On  the 
other  hand.  Dr.  Iloscoe  has  perfected  his  method  of  observ- 
ing the  actinic  effect  so  as  to  make  it  automatic;  and  thus 
a  series  of  hourly  observations  of  this  element  of  the  sun's 
activity  can  be  very  easily  obtained.  This  ought  to  l)e 
done  at  every  station  where  the  surface  of  the  sun  is 
mapped;  and  we  understand  that  this  plan  of  Dr.  Roscoc's 
is  about  to  be  adopted  in  all  Russian  observatories.  It 
would  thus  appeal"  that  we  are  now  in  a  position  to  defi7ie 
with  precision  what  ought  to  he  done  at  a  sun-station  ; 
and,  as  long  as  the  sun-establishment  at  Kew  lasts, 
o))servers  may  there  receive  instruction  in  solar  |)]iutu- 
graphy  through  the  courtesy  of  Mr.  De  la  Rue. 

They  may  also  receive  instruction  in  the  art  of  measuring 
the  areas  and  position  of  sun-spots  tlirough  the  same 
source  ;  and,  finally,  Dr.  Roscoe  will  be  glad  to  give  the 
necessary  instruction  in  actinic  observations. 

It  is  hardly  necessary  to  remark  that  the  stations  should 
be  so  selected  as,  taken  together,  to  be  independent  of 
weather,  and  to  be  capable  of  giving  at  least  one  picture  of 
the  sun's  disk  everyday  without  the  chance  of  interrupHon. 
We  know  enough  of  the  climate  of  \'arioas  ])laccs  to  bring 
about   this  result;     and    in   our  dependencies,    if  not  iii 
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B.  S/cwarf,      fjrcat  Uvitain,  "'c    liavc    a  stifTicicnt  area   from  which    to 
Esq.,  LL.D.,    choose  our  stations. 

FM.S.  'I'lje  influence  of  weather  in   cmishig  blank  days  is  par- 

ticului'ly  detrimental  in  solar  research.     In  the  observationa 

31  May  18T2.     jj^^dy  rediieed  by  Messrs.  De  la  Rue,   Stewart,  and  Loewy, 

■— j|.  j,^s  ijcea  found  that  a  good  record  of  the  lichaviour  of 

sun-spots,  with  regard  to  increase  and  diminution,  as  they 
pass  across  the  disk,  is  of  Rrcat  value;  but  that  owing  to 
blank  days,  this  record  can  only  he  obtained  for  half  the 
whole  number  of  spots  ohsL-rvcd,  and  even  for  this  half 
in  a  more  or  less  imperfect  manner.  And  it  is  of  so  nmch 
{,'reater  importance  lo  select  the  stations  so  as  to  obtain  a 
continuous  record,  inusnnicli  as  such  observitlitms  are  not 
like  experiments  which  may  be  multiplied  ad  libitum:  for 
here  we  are  furnished  in  a  year  with  a  ri^cord  of  a  certain 
number  of  sun-spots  and  no  more  ;  and  it  reniains  with  us 
to  in;ike  the  best  possible  use  of  the  limited  information 
wiiich  nature  gives  us. 

In  fine  it  is  believed  that  :i.  daily  record  of  the  sun's 
surface,  accompanied  with  a  record  of  his  actinic  power, 
is,  in  the  present  state  of  science,  of  the  greatest  possible 
importance. 

In  the  preceding  remarks  no  allusion  has  been  made  to 
the  establishment  of  regular  spectroscopic  observations  of 
the  sun's  disk  ;  not  because  it  is  considered  unimportant, 
but  because  it  forms  a  separate  branch  of  inquiry,  which 
will  be  best  reported  upon  by  Messrs.  Janssen  and  Lockyer, 
nnd  liv  Dr.  Huggins..  gentlemen  who  have  especially 
devoted  themselves  to  this  subject.      , 

Letter    from    J.    Norman    Lockyer,   F.R.S.,    to  Dr. 
RoscoE,    F.R.S.    Secretary    of    the    Oroamization 
Committee  of  the    British    Association  on  the 
"Establishment    of    regular     Spectjcoscopic 
Observation.s  of  the  Sun's  Disk." 
The  following    are  some   among   the    secular  inquiries 
which,  in  my  opinion,  ought  to  be  undertaken  at  once  on 
a  iierfectly  definite  basis  and  with  unswerving  regularity. 
Of  course  I  have  not  named   all  the  secular  inquiries,  nor 
have  I  alluded  to  any  of  the  special  ones  which  are  sug- 
gested almost  every  time  one  looks  at  the  sun.     These 
must  he  provided  for,  of  course,  but  the  great  thing  is  rtot 
to  lose  time  in  sfarlin;/  the  work  in,  which  time  phiys  the  most 
important  part.     1  think  the  future  will  show  that,  in  its 
broad  outline,  this  work  is  as  follows  : 

a.  Observations  on  the  Janssen-Lockyer  Method. 
Prominences  at  limb  : 

1.  Number. 

2.  Position  on  sun,  with  reference  to  spots  and  faculce. 
^.  Height  and  brilliancy. 

i.  Materials. 

6.  Currents,  direction,  nnd  velocity. 

fi.  Thickness  of  lines  at  toj)  and  bottom. 
Prominences  on  sun  ; 

7.  Number. 

8.  Position  (as  above). 
D.  Materials. 

10,  Rate  of  elevation  or  depression. 
IOa.  Width  of  lozenge. 

11.  Thickness    and    brilliancy    of   lines    and    nssoeiateil 

bright  lines  in  spectrum  of  iihotospluTC. 
Spots  : 

lli.   Lines  thickened. 

1.3.  Thickness  of  lines. 

1 1.  Alterations  of  wave  length. 

1.0.  ^■Jl^ifitions  of  spectrum  near  spots,  including  bright 
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line; 

I'i.  Thitinlngarid  d;H!i],|,caniiiec  of  lines. 
17.    Itrighl,  i.liotoMphrrie  lines. 

';.   <))isi;|(vatjon,s   on    Knu:ii  ihm.t's    Mhyciinn. 
Iri.    M[ip  fr<f|Ncn(.|y    .siispcclrrl    rcgiiins    i.f    spcil  nim    b, 

dctfcl,  rlKingcH  ill   h-iinrdiubr  linrn. 
v.).    ltct.TriiiinM.,-riir;,fi>ly  cvcrv  thri'i'   <,r    six    tnorilJi.s  the 

lliirkrHr..Hof(,lir  pnnripi.l   IniuiiliubT  lines. 
20.    Nntcch;irigcs  in  liriglil,  lines. 

If  the  Committee  wi.sli  I  nim.il  1„;  ji'ippy  (,n  state  iil  length 
the  reaflons  which  have  lerl  me,  li,  cdriHiili!!-  tbeHe  uliscrvii- 
tions  as  of  high  importanei^  inul  of  ii.  se.ciilar  nature.  I 
may  at  once.  Iiowcver,  very  hrirdy  p„int  out.  weeing  l,lmt 
ob.servations  of  thi;  n\H,\,ti  -.m:  ronsideved  viduiible  nn  nH 
hands,  that  as  the  prolninell(;l;^^  oc-enr  in  rcginnw  where  the 
pressure  is  less  than  at  the  spot  level,  they  will  in;  likely  to 
afford  better  indications  of  the  fact  of  solar  forces  liciing  at 
work  ;    and  as  there  is  reason  to  believe  tliat  tliey  are  con- 


nected with  the  spots,  we  sbal!  get  more  complete  evidence 
in  the  same  direction  as  that  given  by  the  spots.  But  wo 
may  get  very  much  more  than  this.  We  now  know  that 
the  sun's  atmosphere  extends  10'  at  least  above  the  spot 
level ;  we  may,  therefore,  hope  in  this  way  to  catch  shorter 
perioiis  than  the  sun  spot  periods.  Again,  the  spectroscope 
takes  us  beyond  the  fact  of  forces  being  at  work.  The 
bright  jji-ominenees  and  the  lozenges  seen  on  the  sun  itself, 
the  thickening  of  lines  in  spots,  and  the  alterations  of  wave 
lengtii,  are  unmistakable  evidences  of  what  is  going  on  ■ 
we  get  an  idea  of  what  forces  are  at  work.  But  spots  are 
not  alone  in  question. 

I  say  a  few  words  with  reference  to  some  of  the  pro- 
posed lines  of  observation. 

Prominencefi  at  Limh. 

1.  Thi^  is  clearly  necessary.  We  must  have  a  pr(>- 
mincnce  curve  as  well  as  a  sun  spot  one. 

2.  !n  thia  way  we  shall  be  able  to  do  for  prominences 
what  Carrington  has  done  for  the  distribution  of  the  spot 
in  latitude,  and  in  time  settle  another  question  about  which 
there  is  much  contradictory  assertion  among  foreign  obser- 
vers at  present. 

3.  For  this,  perhaps,  Cand  brilliancy  at  base  should  be 
universally  adopted.  It  will  doubtless  prove  of  much  im- 
portance ultimately  to  keep  to  the  division  of  prominences 
X  have  proposed  m  a  pajier  communicated  to  the  Royal 
Society. 

4.  Some  one  line  in  the  case  of  each  element  must  be 
taken  and  kept  to.  These  observations  have  already  given 
me  much  evidence  of  this  kind — 

a 

a  +  b 

a  +  h-\-e 

a  +  b-\-c-\-d 
and  the  series  should  be  extended  as  far  as  possible.  The 
structure  of  the  solar  and  stellar  atmospheres  cannot  be  got 
at  in  a  more  convenient  manner  than  this  at  present;  and, 
as  the  lines  indicate  the  vapours  above  the  highest  level  of 
the  ]ihotosphere,  we  may  look  for  secular  changes. 

(\.  I    have    already  evidence,  I    tliink,  of  change   since 

i8(;8. 


prominences  on  Sun. 

7.  y,  !'.  10,  11,  These  observations  are  complementary  to 
those  made  at  the  limb. 

12,  13.  I  have  already  detected  changes  which  are  pro- 
bably connected  with  the  sun  spot  period. 

IS,  1!),  20.   I  have  ah^eady  detected  changes. 

I  think  these  observations  should  be  made  over  one  of 
11  year  periods,  under  absolutely  the  same  conditions,  with 
the  same  eyes  and  instruments,  if  possililc  ;  and  even  after 
that  time  I  would  rather  extend  the  programme  than  alter 
it.  The  value  of  eacli  observation  will  be  increased  by  each 
additional  similar  observation. 

Of  course  I  expect  the  chemical  end  of  the  spectrum  to 
be  photographed.  Rutherford  and  I'ornu  have  shown 
thi.s  to  be  perfectly  feasible  in  the  ease  of  18,  li*,  20.  I 
belic\'e  lliat  time  and  money  are  alone  wanted  to  do  part 
of  all  I  liavc  put  do\^^1  by  ]>botography.  It  will  be  an 
immense  gam  iT  this  can  lie  done  I'nmi'p,  for  the  region 
between  !■' and  <i  is  terribly  trvin^r  for  the  eye.  Up  to  F 
tlie  eye  must  naturally  be  .^eiH-nded  on. 

Of  associated  work  tlierc  will  be  such  researches  as 
explain  to  us  what  the  various  phenomena  mean  ;  measures 
ol  .solar  diameter;  plioti.gra])lis  of  sun  .spots  on  a  large 
scale  ;  and  vyc  obser\!itiuiis with  aiiiie  inslrnnient to  detef- 
nnne  whether  the  ebanges  1  liave  |>,>inted  uut  in  the  spectra 
and   appearaiiee  of  sun   ispots.  are  connected  with  the  sun 

1  hojie   my  aeeidental   eonnexioii   with    the   new  method 
of  work  wdl   not  cause  me  lo  be  consj 
if  I  st;ite  my  opinion,  Hiut   if   it   is   eoi 

.sliidy  the  sun  -the  fountain  of  all  our  energies— at' aU, 
whilliei-  foi-  pi-aelieal  ends  or  for  higher  objects,  the  method 
of  loeal  speelro.seopie  ob.servatiou  nuist  iiot  be  neglected. 
I  further  believe,  a,s  I  liave  before  stated,  that  it  helps  U3 
wliei-e  iiulbiMg  else  dues,  even  if  the  photos]>hcre  be  alone 
considered,  and  lh;il,  iiswe  have  above  the  nhotosphero  a 
region  of  grviiter  delieaey,  llie  continued  study  of  this  will 
lead  us  tar  beyond  the  jiohit  wc  could  hope  to  attain  by 
merely  observing  the  spots. 

While  I  hold  l.hese  opinions  most  strongly,  I  must  also 
add  that  i  see  no  way  of  having  the  work  done  by  private 
cflort.  I  have  tried  hard  to  continue  the  work,  and  in  the 
fact  that  It  wa.s  begun  in  this  country  by  myself  I  had  the 
etrongcst  inducement  to  carry  it  on,  but,  nothing  short  of 
tme's  whole  time  will  suffice  for  sueli  intpiirics. 


I   plTSUinptuOUB 

:ii  necessary  to 
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ll,35o.  (Dr.  Sharpeij.)  How  far   are  you  yourself 

co<:f  nisant  of  the  fiict  that  the  Government  Graat  Com- 
niittee  of  the  Eoyal  Society  were  uiiwilhng  to  extend 
the  annual  drain  of  200/.  for  working  the  Kew  photo- 
heUogi\iph  ? — I  am  not  myself  a  member  of  the 
Government  Grant  Committee-of  the  Eoyal  Society, 
so  that  my  knowledge  of  the  fact  is  entirely  unofficial. 
ll,3o6.  You  ought  to  know  better  than  I  do  that 
it  was,  I  think,  contemplated  by  Mr.  Warren  De  ia 
Hue  and  yourself  to  como  to  a  period  with  those  obser- 
vations at  the  end  of  10  years,  viz.,  in  February  1872, 
and  then  to  start  on  a  new  fooling,  and  1  think  you 
yourself  have  mentioned  that  it  would  be  advisable  to 
connect  them  with  meteorological  and  magnetical 
observations  ;  was  not  that,  rather  than  want  of 
means,  the  reason  for  their  discontinuance  ? — It  was 
tlie  case,  no  doubt,  that  when  the  observations  began  a 
longer  period  than  10  years  was  not  contemplated.  I 
am  not  prepared  to  say  what  led  Mr.  De  la  Rue  to 
contemplate  a  period  of  this  kind  ;  possibly  he  thought 
that  there  would  be  a  difficulty  in  obtaining  money 
from  the  Government  Grant  Committee  of  the  Royal 
Society  for  a  longer  period. 

11.357.  That  is  your  inference,  but  I  do  not  hear 
that  he  ever  applied  for  more  money  ?— He  was 
certainly  under  the  impression  that  they  would  not 
continue  the  grant. 

11.358.  But  there  was  not  any  application  made 
and  refused  ? — No,  I  think  not ;  he  was  under  that 
impression,  and  perhaps  that  prevented  him  from 
making  an  applicatiou  for  a  longer  term. 

11.359.  {Chairman.)  Do  you  know  whether  that 
grant  of  200/.  a  year  was  found  adequate  for  the  pur- 
pose ? — Hardly  adequate ;  it  required  to  be  supple- 
mented on  several  occasions  by  private  funds  from 
Mr.  De  la  Rue  himself.  He  contributed  a  good  deal, 
especially  to  the  publication  of  the  preliminary  papers. 

11.360.  {Dr.  Sharpey.)  Might  not  those  observations 
be  continued  by  receiving  a  gi-ant  directly  from  the 
Treasury  ? — Yes,  they  might  be  continued  at  Kew 
with  the  same  instruments;  I  do  not  think  that  there 
is  any  objection  to  that. 

11.361.  Do  yon  think  it  very  important  that  they 
should  not  be  interrupted  ? — I  think  it  of  great  impor- 
tance that  such  observations  should  not  be  interrupted. 
We  have  had  considerable  difficulty  in  uniting  to- 
gether our  own  series  with  the  previuus  series  of  Mr. 
Carrington,  on  account  of  the  interruption  of  the  ob- 
servations in  the  meantime. 

11.362.  {Chairman.)  There  have  been  already  three 
or  four  months  during  which  the  observations  have 
been  entirely  interrupted  ? — Yes ;  in  fact  they  ai'c 
stopped.  There  is  now  no  place  of  suitable  climate  in 
the  whole  world,  one  may  say,  in  which  good  photo- 
graphic observations  of  the  sun  are  being  taken. 

11.363.  Is  the  climate  of  Kew  well  adapted  for  the 
purpose  ? — No,  it  is  not  so  well  adapted  as  some  other 
climates  might  be,  but  still  we  get  a  good  many  good 
observational  days  throughout  the  year  ;  on  the  avci'age, 
perhaps,  we  get  pictures  for  200  days  in  the  whole 
year. 

11.364.  {Mr.  Samuehon.)  Are  those  pictures  being 
taken  in  foreign  countries  at  the  expense  of  foreign 
governments  ? — Pictures  are  taken  at  the  expense  of 
the  Russian  Government  at  Wilna,  a  station  in  Russia, 
but  the  climate  of  that  station  is  not  at  all  favour- 
able ;  in  fact,  the  late  Observer  at  Wilna,  in  corres- 
ponding with  Mr.  De  la  Rue,  mentioned  how  very 
unfavourable  the  climate  was  for  taking  continuous 
pictures,  I  believe  that,  with  regard  to  foreign 
Governments,  Professor  Young  of  America  has  been 
authorised  to  found  an  observatory  for  the  purpose 
of  solar  research  at  a  considerable  elevation,  namely, 
9,000  feet  on  the  Rocky  Mountains,  and  also  that 
M.  Janssen  has  received  authority  from  the  French 
Government  to  found  an  observatory  for  the  same 
purpose. 

11.365.  (Chairman.)  Is  the  Observatory  at  Kew 
provided  with  all  the  apparatus  that  is  required  for 
the  proper  conduct  of  those  observations? — It  has 
the  old  apparatus  with  which  the  series  was  taken. 
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Mr.  De  la  Rue  now  proposes  making  the  optical 
power  of  the  instrument  somewhat  better  tlian  it 
was,  but  still  1  fancy  that,  at  the  present  moment,  or 
after  a  veiy  little  time,  the  instrument  will  be 
available  to  continue  the  series  of  observations  that 
were  interrupted. 

11.366.  li'the  Government  were  disposed  to  under- 
take that  those  observations  should  bo  continued  they 
could  be  continued  at  no  very  great  additional 
expense  beyond  the  200/.  a  year  that  has  previously 
been  devoted  to  the  purpose  ? — Yes,  certainly.  I 
sliould  say  tliat,  in  order  to  reduce  these  observations 
well,  the  expense  niight.be  between  300/.  and  400/.  a 
year.  We  required  to  Jje  economical.  In  fact  I 
myself  devoted  a  great  de;d.  ftf  time  towards  the 
necessaiy  calculations. 

11.367.  Has  anything  been  done  in  the  vray  of 
publishing  the  results  of  those  observations  ?  — 
Certain  preliminary  results  were  published  at  the 
expense  of  Mr.  De  la  Rue,  and  they  formed 
papers  which  were  privately  distributed.  After 
those  preliminary  results  the  Royal  Society  were 
good  enough  to  allow  the  papers  to  appear  in  theii- 
Transactions,  and  they  have  since  appeared  either  in 
their  Transactions  or  in  the  Proceedings  of  the  Royal 
Society. 

11.368.  (Dr.  Sharpe?/.)  Have  tliey  not  distributed 
copies  of  the  photographs  to  different  scientific  insti- 
tutions and  individuals  ? — ^Yes,  six  complete  sets  of 
photographs  arc  bciug  taken,  which  either  have  been 
or  will  be  distributed  to  six  of  the  most  important 
scientific  institutions  in  the  world,  I  forget  their 
names  at  present. 

11.369.  The  expense  of  that  is  defrayed  from  part 
of  the  Government  grant  to  the  Royal  Society  ? — It 
was  defrayed  by  a  particular  grant ;  not  the  200/.,  but 
an  additional  grant. 

11.370.  (Mr.  Samuelsoii.)  You  state  that  there  is  a 
grant  from  the  Treasury  of  10,000/.  per  annum  for 
meteoi'ological  observations,  and  you  say  that  those 
observations  are  incomplete  ;  are  they  incomplete  for 
want  of  funds,  or  are  they  incomplete  because  no  system 
which  appears  to  you  to  be  satisfactory  has  been  as  yet 
adopted? — I  fancy  that  in  the  first  place  the  funds  are 
wanting  ;  if  you  wish  to  have  a  very  complete  set  of 
oliservations  and  reductions,  the  funds  are  too  small, 
but  for  my  own  part  I  do  not  think  that  the  system  of 
reductions  which  they  have  pursued  is  the  best  one. 
That  is,  however,  only  my  own  private  opinion. 

11.371.  But  the  system  whicli  you  consider  ^\-ould 
be  complete  would,  in  your  opinion,  require  addinuiijil 
funds  ? — Yes,  it  would  require  additioiud  funds,  bui  nut 
very  much  additional. 

11.372.  Assuming  that  there  were  a  Government 
department  having  authority  in  matters  of  this  Iviud, 
might  you  expect  that  they  would  arrive  at  the  s;uiie 
conclusions  on  this  and  other  stibjects  as  would  lie 
arrived  at  by  independent  men  of  science,  or  wonlil 
there  not  still  be  a  difference  of  opinion  likely  to  arise 
as  to  whether  the  best  thing  was  really  being  dune?— 
I  think  that  with  regard  to  theobservatidus  thfiii'^i'hn':-; 
that  are  to  be  made,  there  is  very  littk'  difler«-nce  of 
opinion  iu  the  meteorological  world.  We  know  m.tw 
what  the  chief  kinds  of  self-registering  instruracnls  are, 
and  what  the  chief  elements  of  observations  aro.  Witli 
regard  to  the  method  of  rcdueiiig  those  observations, 
there  may,  however,  be  a  considerable  dilfer^'ucL^  in 
opinion  bt^tween  scientific  men  ;  but  if  an  observational 
establishment  does  not  publish  the  individual  observa- 
tions, then  men  of  science  who  might  wish  to  I'cduce 
them  in  another  way  than  they  arc  reduced  by  tliat 
observational  body,  have  not  the  opportunity  of  "<!oing 
so,  except  by  paying,  at  great  expense,  for  manuscript 
ct)i)ies  of  the  observations  to  the  office. 

11.373.  Then  the  difficulty  at  present  is,  that  the 
observations,  after  they  are  ma<le,  are  not  jniltlislH^d  so 
as  to  be  accessible  to  scientific  men  ?^ — Tlcit  i^  (he 
difficulty. 

11.374.  In  order  to  remove  Hint  diilieully  some 
extra  expense  might  be  incurred  ? — Y^'s. 

11,375    But  it  would  not  Ijc  necessary,  in  order  to 
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obtain  those  pnblio.itious,  that  there  shonhltie  a.  specinl 
department  of  the  Governmeut  ? — No,  but  after  indi- 
vidual observations  had  been  obtained  by  a  man  of 
pcieiice,  he  -would  require  to  have  a  certaiu  fund  to  aid 
iu  obtaining- computers  to  calculate  tlic  obsei'valious 
accoixlino;  to  his  system,  unless  he  was  willin;j;  to 
devote  a  i^Teat  de:il  of  his  own  valuable  time  to  com- 
putations, 

11.376.  Then  we  shoul.l  ^^till  bo  L-mded  in  (hf  saiiie 
difiiculty  as  to  Avhiit  ou-li(.  lu  \<r  ilcm- wilh  llios.- ob- 
servations, tlial.  is  In  say,  if  iil.-,  mode  "C  rninpuialiou 
were  ditU'ivnt  IVom  llial,  ol'  ihr  (Ju\  ,.tjmiriif  ilcjinrt- 
nu'Ul,  he -wnuld  still  have  to  make  his  own  <-nii)pnl;i- 
tions.  or  he  would  liavo  to  p;ivr  up  his  \ir\vs  and 
accept  the  (iovcnnnent  ^^ci^■ulilie  view,  il'  I  nuty  so 
express  it  ?— 1  should  imagine  thai,  the  eliiri'  liiiKlion. 
in    that   way,  nl'  the    Clovrrument   would   l)c   lo   iii;ike 

and  also  1o  allovd  laeililirs  t->  well  kimuu  mm  ..f 
science  to  discuss  rhe  ol>ser\atiou,s  lixim  dillrrfut  p<.>Iiits 
of  view.  li  a[>pr;ifs  lo  lui- tliat  i;ood  results  are  mure 
likely  to  be  ul'tnin.'d  if  tho  obsri'vations  are  discussed 
froin  a  i;-rcat  many  dillenait  [loints  of  view  by  the 
ji:riieral  iinily  of  scientitic  men.  than  if  they  an-  only 
(bsL-ussi_-d  by  the  parlicular  man  or  connnitti'c  I'l'  men 
wdio  at  the  same  time  ki^rp  Ihr  ul'si-rvations  v^ohv^. 

11.377.  And  for  that  reason  yon  ask,  in  the  evidence 
which  you  have  already  u,iveu,  that  the  Government 
shonhl  do  two  thiniis.  in  Iho  first  place  that  lliey 
should  establish  a  council  of  men,  who  should  not  bu 
merely  advisers,  but  observers,  of  course  at  the 
expense,  of  the  c'ountry,  and  that  it  should  also  assist 
scientific  men,  not  being  members  of  that  council,  to 
make  their  own  reductions? — Yes,  certainly. 

11.378.  Then  the  question  arises  whether  this 
great  central  body  of  observers  would  not  tend  rather 
to  overshadow  the  lessi.T  seleutKie  lights  ;  might  it 
not  rather  disgust  them  willi  %\'li;it  they  arc  doing 
in  consequence  of  the  great  weight  of  the  means 
which  would  be  placed  at  the  disposal  of  the  central 
Ijody,  as  com|iared  ^\^th  any  oi'  tiicse  outsiders  wdio, 
although  men  of  great  learning  and  science,  would 
certainly  be  working  at  a  disadvantage  ? — I  lau'c 
already  mentioned  in  my  evidence  that  it  is  ;i  sine 
<jiiii  lion  that  there  should  be  a  good  understanding 
between  a  central  council  of  that  kind  and  tlie  scien- 
tific men  in  the  various  provinces.  To  taki',  for 
example,  the  question  of  observations,  if  it  is  imagined 
that  the  duty  of  the  central  cstublislunent  is  not  so 
much  to  generalise  as  to  keep  the  ubservations  going 
and  prhit  the  individual  obsei-\ ;i(ions,  then  Iliey  them- 
selves arc  just  upon  the  s;tme  fo;iliug  as  any  outsiiler. 
No  iloubt  il  woiiM  be  qiiih'  <)]K>n  lo  one  oi'  ihe  eouneil 
to  reiliU'C  Iiis  nu-ii  oliservitl  ions  bim^eir,  lint  :it  Ihi^ 
saimj  time  ],y  jnraiis  i^f  some  Cnnd  impiiri  [[ill}-  adini- 
nistered  any  man  of  science  in  llii.-  }iro\iners  might 
have  an  equal  f>p]iortunity  <\\'  Ii;l\  inij  llic  oli-ci  \  alious 
reduced  aer'oi'.ling  l(.  Ills  \ieu-,  |irovi.leil  I  lia.l,  he  was 
a  trustwoiiliy  man  of  s'.-ienec.  ;iiid  well  kno\\n  to  llie 
imblic. 

]|,37;'.  Willi  ivn-nnl  (:>  (J.is  neressilv,  wliieli  von 
lulniif,  oC  :i,  -n.>,|  n  nilersi  ;iielili-  lietWeeii  i-cienibie 
m-'li  IMld  (l.-eriil|-;ileoniieil  of  |  r- ■  | ,  nl'  ,<  ■iene.  ■,  I  Woilld 
ad-:  yon  wlielljer,  willi  yonr  l..now!''>l-v  ..f  liimun 
naliir(;  an<l  your  l:iio\vleH'je  of  llie  luMl^  of  thoii-hl 
or-eienliIienien,yoi(Miilik  tli;i.l,  I  lir -o<mI  nii<lci-;,I  nn.i'i  ng 
wonlij  01-  wonl.l  not  he  likely  to  exist  ?— I  IliinI,  Ili;i7 
lli(^  eomplelc  |inl,lir;il,iun  of   aJI    llieir  proerrJ  i  iigs,  and 

tiieljT„i„|,Iil.'  le-.pon.-lliililv  lollir  Com  r rnlTuould 

^u  ^,  ■■v<,.l  v^^^y  low.nls  enloieing  llie  policy,  :,(  any 
i-a[.e,  ol'.-.in-l,  ; ndeivhiiMling  liein-  kept  n,,.     l'ri'h;ips. 


haps,  a  danger  that  strikes  one  as  most  likely  to  happen, 
but  I  think  that  in  science,  as  well  as  in  government 
iind  in  other  iastance,s,  sufficient  publicity  would  go  a 
gveitt  way  to  remove  the  chances  of  such  influence  of 
the  couDcil  proving  prejudicial. 

11,3H1.  Do  you  think  that  the  public  is  sufficiently 
well  inlbrnicd  to  ]je  able  to  judge  >vhethcr  the  central 
council  was  acting  fairly  in  these  matters,  or  not  ? — 
Yes,  1  think  that  the  scientific  public  are  sufficiently 
well  informed. 

Il,3^i2.  And  do  you  tlniik  that  the  general  puhlic, 
who  have  to  liud  the  money,  wouhl  be  ready  to  be 
gni.led  by  Ihe  scientific  public  as  to  what  was  right 
a,nd  wliat  was  wrong  in  these  matters  ? — I  think  that 
the  gi'ueral  imlilic;  as  yi't  require  to  be  more  educated 
than  they  are  in  the  matter  of  science,  and  at  the  end 
of  the  observations  which  I  made  at  the  beginning  of 
my  examination  I  meulioued  that  tliis  i)roposed  scieu- 
tilie  oiga,nisation  wonid  ibrm  the  natui-al  complement 
to  the  education  nio\emcnt  whicli  is  going  on  with 
regartl  fo  instruction  in  science  at  Ihe  pivi^c-nt  moment. 

11,3.S3.  Ho  that  yon  arc  not  ]>re]i:ired  to  say  that 
the  time  Ijas  come  as  y<'t  for  cariying  out  such  an 
oi'gaidsation  as  you  jiropose? — I  think  that  the  time 
has  come  for  carrying  ont  such  an  organisation,  but 
with  r(-gard  to  this  remote  danger  of  a  good  under- 
standing not  existing  between  the'  eentr.al  board  and  the 
men  of  science  in  the  provinces,  or  of  the  one  set  of 
men  <i|ipressing  th(.'  other,  I  conceive  that  some  years 
al'fer  tliis,  iviieu  the  scientific  public  of  this  conotry 
slia.ll  have  been  mon^  instructed,  that  danger  might  be 
entirely  removed.  1  do  not  think,  however,  so  far  as 
I  can  see,  that  the  danger  is  sufficiently  great  to  render 
it  inadvisable  to  initiate  the  oi'ganisation  which  I 
advocate. 

11,.'!.S4.  I  should  like  to  call  your  attention  to  a  case 
whicli  is  not  entirely  parallel,  but  which  is  somewhat 
analogous,  and  that  is  the  case  of  architecture.  I 
would  wisli  to  remind  you  of  the  present  slate  of  the 
discnssinus  witli  res[»ect  to  two  very  important  build- 
ings, the  one  being  tiie  Law  Courts  and  the  other  the 
eoinplclion  of  Si.  Paid's  Cathedral,  and  I  should  feel 
much  obliged  if  yon  would  point  out  to  the  Commis- 
sion wluit  reason  you  have  for  expecting  lietterrrsults 
in  reference  to  science  than  the  sipiabbles  which  are 
going  on  in  reference  to  a  mixed  question  of  science 
and  art,  like  that  of  the  architecture  ot'our  great  build- 
ings ? — 1  supjiosc  tliat,  in  some  respect-,  those  squahbles 
may  be  considered  a  sign  of  life.  I  ilo  not  know  the 
present  position  of  the  question  with  regard  to  St. 
I'aid's,  bu!  1  fancy  (hat  the  mere  i'aet  tha^  the  thing 
has  l.iceii  published  and  taken  tip  bv  the  pubHc  will 
lend  to  put  matters  right  lo  a.  \'cr\-  great  extent. 

I  l,;;s.j.  ]\Iay  I  take  it  that  vouwonld  rather  seethe 
cenlral  departmoiit  and  outsiders  squabbling;-,  than  that 
they  were  doing  nolhinr^  at  all  ?— Y'es,  1  wonld. 

ll,;W(i.  {J'ro/cssorJi/t.il,,/.)  Is  there  not  this  great 
dilli-reiiee  between  the  two  'cases,  lluu  in  matters  of 
seienee  iImtc   ]<  a    demonstfation  <il"  what  is  true  ami 
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weight  of  tliis  great  piii-I  c.„hvi,l  body  woiiM  he  a 
gj'cal,  one?— Not  if  there  were  Mrllicic.nl,  [.uhlieily. 
No  doubt  the  danger  iinlicatcd  in  the  question  is,  per- 
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oi'  arcbiiectnrc  there  is 
I  think  (hat  lIuTc  is  ilial  diircrence. 

Il,:;s7.  {.Ur.  Saniiuhon.)  I'.nt  ihc  similarity  bcin?; 
siill  iirescrxc.l  so  i'ar  lliai  llie  general  public  do  not 
know  \\  Ii:il,  is  line  andwieil  i--  l';tlsc  ? — The  general 
piil'lie  ;nv  ii,,l  (he  jnd^es  ;  of  conrso  yon  will  always 
lia.\e  an  innount  ot' ignorance  in  the  public. 

I  1,3SS.  M'liif  j  ;  III,,  cviua-icnce  of  ibreigu  countries 
as  rcg;o'ds  (he  ciie,  I  of  (  bivcnimeiit  inlcrfercuec  in  the 
aJvanccnieiil  of  s.-lence  ;  is  i(,  or  is  il  not.  to  bring 
ahdiil.  slii-gishne>s  o;  Ihe  pari  of  individuals  ?— I  do 
nol  know  Ihal.  I  ha,\  e  snilicicut  knowledge  of  what 
l;ikcs  |U;n>e  a.hrojid  (o  answer  that  question  as  I 
onghl.  (o  a-nswer  i(,  )>ii(,  I  know  something  abont 
^vllat  is  ta.klng  place  in  i(.;ei-many,  and  from  all 
iicconnls  the  position  of  scieiur,  es|>c<'ially  of  those 
brandies  of  science  with  wbicli  1  am  connected,  is  very 
iniich  liellcr  iiiCermany  Ihaii  it  is  liere.  and  the  career 
of  a  ni;in  ol's<'iciicc  in  CcrnKiiiy  is  a  belter  one  than  it 
is  in  Ihis  country,  and  with  ivganl  to  individual  slug- 
gishness I  do  not  (hink  the  men  of  science  in  Ocr- 
mauy  luive  of  late  years  sliowu  themselves  sluugish  1'/ 
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any  moans.     Some    of  tho  most  briUiunt  discoveries 
have  emanated  from  German  men  of  science. 

11.389.  But  is  it  the  case,  or  not,  that  the  moment 
the  connti-y  attempts  to  afford  direct  encouragement  to 
science,  to  a  very  great  extent,  individuals  cease  to  do 
anything  at  all,  or  do  so  little  as  to  be  next  door  to 
nothing  at  all;  are  individuals  doing  as  much  relatively 
to  science  in  Germany  as  they  are  in  this  country, 
apart  from  Government  support  ? — I  think,  if  you  take 
tliG  comi)arativc  size  of  the  nations,  you  will  find  a 
greater  per-ceutage  of  scientific  activity  in  Germany 
than  in  tbi^  country.  Dr.  Frankland  lately  brought 
this  thing  to  the  test  of  figures,  and  be  found  that 
in  Germany  the  per-ccntage  of  original  papers  pro- 
duced by  German  chemists  was  greater  than  by 
tlie  chemists  iu  this  country,  taking  the  number  of 
German  chemists  into  account  on  the  one  side  and 
the  number  of  Uritish  chemists  into  account  on  tho 
other,  cacii  German  chemist,  on  an  average,  producing 
a  larger  amount  of  original  scientific  papers  in  one  year 
than  each  British  chemist. 

11.390.  But  have  we  ascertained,  at  aii,  what  the 
private  societies  of  Germany  are  doing,  as  compared 
with  the  private  societies  of  this  country  ? — Judging 
from  their  pubb'shed  papers  it  is  to  be  presumed 
tliat  the  best  estalilished  societies  are  actively  at  work, 
and  the  calculation  of  Dr.  Frankland  was  founded  upon 
a  comparison  of  the  Chemical  Society  of  Berlin  with 
that  of  Loudon,  both  being  private  societies. 

11.391.  But  it  is  the  ease,  i^  it  not,  that  the  private 
societies  are  active,  notwithstanding  what  has  been 
done  by  the  Government  ? — I  believe  it  is.  I  have 
heard  of  the  activity  of  the  private  societies  in 
Germany,  as  well  as  in  England,  and  I  referred  above 
to  the  Berlin  Chemical  Society. 

11.392.  {Dr.  Sharpcy.)  With  reference  to  Mr. 
Samuel^on's  question,  i  think  that  in  Germany  the 
Government  docs  not  directly  take  up  scientific  inves- 
tigations, or  create  establishments  for  such  purposes, 
but  it  aids  tho  Universities  and  other  educational 
establishments  tlii'oughout  the  country,  and  most  of  the 
great  results  in  science  that  proceed  from  Germany  have 
Ijcen  through  institutions  connected  with  education? 
— Yes,  they  have. 

11.393.  There  is  no  inducement,  therefore,  for  men 
in  those  institutions  to  become  idle  in  consequence  of 
the  Government  undertaking  investigations  through 
their  own  agents  ;  they  are  not  the  direct  agents  of  the 
Government  for  conducting  scientific  investigations  at 
all  ? — No,  they  are  rather  in  the  catcgoiy  of  profes- 
sors, endowed  by  the  Government,  which  I  advocate. 

1 1.394.  Tbey  receive  maintenance  from  the  Govern- 
ment, besides  what  they  gain  from  the  exercise  of  their 
duties  as  professors? — Yes,  undoubtedly,  if  you  refer 
to  the  fees  ;  and  I  think  that,  in  like  manner,  the 
different  colleges  and  universities  of  this  country 
ought  to  receive  very  considerable  support  from  the 
Giovernment  as  regards  science,  and  in  addition  to  the 
endowments  of  certain  science  professorships,  I  should 
think  that,  iu  certain  cases,  the  expenses  of  buihlings 
and  scientific  plant  ought  to  bo  borne  by  the  Govern- 
ment. 

11.395.  If  I  understand  you  rightly  in  respect  of 
observational  estabhshments  maintained  by  the  Govern- 
mont,  you  think  that  their  chief  function  ought  to  be 
to  obtain  and  publish  correct  data,  which  ind<^pendent 
men  of  science  may  tlieu  make  use  of  in  their  own 
way  ? — I  think  so.  I  think  that  ought  to  be  their  chief 
function.  Of  course  I  do  not  think  that  they  ought 
to  be  pri  evented  from  reducing  their  own  observations. 

11.396.  Therefore,  those  arc  duties  upon  which 
there  can  be  little  dispute,  I  presume? — Just  so.  At 
the  present  moment,  according  to  the  evidence  before 
the  Commission,  there  is  no  proper  publication  of  tlio 
meteorological  results  of  this  country,  or  of  the  mag- 
netic results. 

1 1.397.  And  you  desire  that  there  should  be  a  more 
extended  publication  of  the  actual  data  obtained,  rather 
than  mere  reductions  of  them  ? — Yes,  certainly. 

11.398.  Leaving  it  to  independent  inquirers  to 
make  uso  of  those  data  ? — Yes. 


11.399.  You  have  compared  such  data,  in  fact,  with      li.  Stewart, 
the    specimens  in    a  museum,  which  any  one  might    Esq.,  LL.D., 
employ  ? — Yes  ;  but  there  is  this  difference,  that  as  F.R.S. 
an  observation  is  a  tiling  made  at  a  particular  moment    g,  ,7~    7,„^ 
of  time,  if  you  lose  that  moment  of  time  you  lose  the 
observation.     With  regard  to  anything  that  may  Ito 

dug  out  of  the  crust  of  tho  earth,  you  have  always  the 
crust  of  the  earth  there,  and  you  can  always  get  it ; 
but  if  you  lose  time  in  beginning  a  series  of  observa- 
tions, tlie  loss  cannot  be  made  good  afterwards. 

11.400.  Do  you  think  that  such  an  estabUshmcnt 
under  the  Government  should  chiefly  be  engaged 
with  routine  work  that  can  always  be  carried  on,  so 
as  to  avoid  the  risk  of  the  resources  of  the  establish- 
ment remaining  at  any  time  unemployed  ? — I  think 
that  the  main  reason  why  certain  branches  of  work 
ought  to  be  taken  up  by  the  Government  is,  that  they 
contain  a  long  series  of  routine  observations  which 
would  wear  out  the  patience  of  any  private  indivifbia,!, 
and  I  should  think  tiiat  the  establishment  of  a  faithful 
record  and  the  publication  of  those  observations 
would  be  then'  primaiy  duty  ;  but  at  the  same  time 
I  can  conceive,  more  especially  in  certain  observa- 
tional branches,  that  a  great  deal  would  depend  upon 
the  person  who  was  the  observer  at  the  particular 
moment.  There  are  certain  branches  of  observations, 
as  for  instance,  spectroscopic  observations  of  the  sun, 
which  would  particularly  depend  upon  the  observer. 

11.401.  [Mr.  Samuelson.)  Have  you  made  any 
eslimate  as  to  the  amount  of  money  which  would  Ijo 
required,  in  addition  to  the  10,000/.  wliich  is  now 
granted,  in  order  to  place  those  observations  upon 
what  you  would  consider  to  be  a  proper  iboting  ? — I 
think  that  meteorological  observations  ought  to  be 
followed  in  connexion  with  solar  rescarcli  and  also 
with  magnetism,  whether  in  one  or  in  difl'ercnt 
institutions  I  am  not  prepared  to  say.  You  arc 
speaking  now  of  meteorology  alone,  I  presume. 

11.402.  I  am  speaking  of  the  object  for  which  the 
10,000/.  was  granted  ? — For  some  time  I  was  the 
secretary  to  the  Meteorological  Committee,  but  I  am 
no  longer  so,  and  I  do  not  know  at  present  exactly 
how  that  money  is  laid  out.  I  should  bo  disposed  to 
think  that  a  comparatively  small  addition  to  tho 
10,000/.,  say  something  like  2,000/.  more,  would  do  all 
that  is  requisite. 

11.403.  In  the  event  of  tliat  small  additional  allow- 
ance being  granted,  I  would  ask  you  whether  the 
management  of  that  fund  would  be  better  in  the  hands 
of  a  Government  council  than  in  the  hands  of  the 
Meteorological  Committee  of  the  lioyal  Society  ? — 
I  think  the  direction  of  the  office  ought  not  to  be 
in  the  hands  of  a  superintending  scientific  board 
at  all.  I  think  that  it  ought  to  be  in  the  hands  of  one 
individual,  similar,  for  instance,  to  the  Astronomer 
Royal,  who  does  not  merely  obey  the  command  of  a 
superintending  council,  but  who  acts  on  his  own 
responsibility. 

11.404.  In  that  case  he  would  still  be  responsible 
to  some  one,  and  lie  v*'ouId  bo  responsible  to  the 
minister,  who  would  be  responsible  to  Parliament  ? — 
Yes,  certainly. 

11.405.  Do  yon  think  that  rcsi)onsib!lity  iu  a 
minister,  taking  into  account  all  the  exigencies  of 
parliamentary  government,  would  be  better  than  a 
responsibility  to  a  scientific  bntly  like  a  committee  of 
the  Royal  Society? — The  present  constitution  of  (ho 
Meteorological  Office  is  this  ; — there  is  a  scientific 
director,  Mr.  Scott,  who  is  not  reipiired  to  originate 
scientific  problems  himself,  but  to  carry  out  problems 
originated  by  the  Meteorological  Committee,  and  iu 
that  respect  lie  is  a  servant  of  Ihe  IMcteorological 
Committee.  It  is  the  Meteorological  Committee  (li:i.t 
devise  tlie  kind  of  tbings  that  arc  to  be  carried  out^ 
and  he  executes  them,  and  he  is  more  an  executive 
officer  who  carries  out  their  suggestions.  Therefore, 
the  question  is  whether  the  wliolo  conduct  of  any  [larti- 
cular  scientific  branch  should  be  in  the  Iiands  of  a 
superintending  committee  such  as  the  Meteorological 
Committee,  or  whether  it  should  bo  under  u  single 
man,  such  as  Mr.  Airy,  both  the  Meteorological  Com- 
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D  Stemarl      miUco  ami  Mr.  Airy  Ix^ing,  of  <'(uivse,  llic   s.Tviints  i,{  grants  to  the  Mrtcorologic.il  Department,  iTi  preventing 

£.«),,  LL.U.,     the  GoMnimcnt,  iiml  being  responsible  tn  llie  ( iover  ii-  meteorological  observations  and  reseiirches  by  private 

F.R.S.         ,„p|,,  i„  „„„,c  sluipe  or  other.  imlividuals  ?— No,  not  in    preventing  meteorological 

11  4(>fi.  Yon  prefer   in  pointof  lUel,  (o  li;ue  u  Iteiter  observations   anil  researches   liy  private    individuals. 

yi  May  187-2.     j|^.^,,  \yj,i,  l^.^s   superi'ntemlrnee  ? 1  shuubl  prei'er  Ui  Tliey  have    no  power  which    can    be    exercised  over 

hixe  a  man  will,  less  superintendeaee.  I'rixale  individuals.  ^ 

11407    I  suppose  the  laet  ol'  the  mailer  wonhl  be,  ll,41M.    Ilie  jntention  ol  my  question  is  tins  i—haa 

that  if  vou  ba.l  a  ■"'end  man  uinler  aSeeivlarv  of  Slale,  the  grant  in.ade  by  the  Goveninient  to  tlmt  particular 

be  wcalld    really   be  (plile    indepcndrnl,    breaiise    y.ai  drparlinent  liad  the  ellect  (.1  pievellling  private  obser- 

woul.l  liardlv  eMHvl  mueb  <-onln4er  ^IH  b  a  man  lioin  valions  or  privair    ivsrairh  .'—I  am  not  aware  that  it 

the  Seerelarvot  Slale?— I'lveisriy  so;    ainanwcadd  has.      Ilhinltlhal,    illias    ratlna'    slinmlaled  llieni,  for 

not  lake  unibi-e'e  al  tlie  small  anaiuni  of  eonlrol  lliat  llie    niele.a  idogb-al     olliec      eaeourage    meteorological 

would  be.'ivnibvaparliaiiKaitaryollieei'orthatkin.l.  obsca-; aliens  l„ang  made.     Tliey  an- willing  to  receive 

11,408  "So  Unit  the  authority  of  tb(^    S.a-retary  of  recrds,  ami   lo  shea-  up    records  of  private   obsorva- 

State  would  In.  more  uoa.iual    than  v.-al  in  a  mall. a  of  Ib.iis.  if  Ibey  cnsbier  the...  trust  worthy.; 
that  sort  ?—Y,-s,   ......re  n.imi.a.l    Ibai.  .-.-al.   .-ri-lainly.  Il.llil.    Ar..   jiiavate    observers    and   persons  wlio 

It   woiilil  not  la-   s.)    ..Ilbnsiv,-,  n.u-  w..ul.l  it   g..  inlo  .nal.-i-lak.i   seientilie  r.-sear.J.  g.-nerally   wealthy  per- 

.letails;  at  any  rale,  In-  na.uld  b..  b-ftal  lilmrly  lo  .iso  sons.  i—\n  Ibis  e..linll-y,  I  believ..,  that  men  of  wealth 

Ills  owi'i  .liser.Vnui   1..  ilo  what  la-  eonsidi-ied  best  lor  have  come  fbrwai-d  as  palrnns  of  seienc.-,  and  I  need 

till-  'M)(.d  of  the  office.  ""'"'y  im'utiou  tb..-  lap-  an.!  Ihe  present  Jjord  Kiisse,  Mr. 

l'r,40!1.  lint  Ihi-  aniount  of  m.niny  whi.-b  bo  wonid  VVarien  .le  la  line,  Mr.  fbissint,  an.l  many  others  that 

require  would  de])en.l  v.-rv  mn.-b  ii].on  liis  views  as  lo  I    coiiH    name    as   .-xam|iles    of    wealthy   patrons  of 

what  ought    lo   be   .l.um  ?— Yes  ;    1    suppose  it  ia  the  s.-iene.-,  who  lake  a    b.-arly,  inlelligent   interest  in  tlio 

case  wilh. Air.  Airy  at  the   pres.-nt  moi.i.-nt  ;   lo  some  ju-ogicss  .4'  ^i-i.neo    il>ili',   and  al    llie  same  time  lend 

extent   it   would  depend   .qiou    bis    views,  but  still  he  their  nion.  y  lo  adiaii.-.-  jl. 

wonld  not  have  Ihe  powei-  of  the  purse;  be  wmild  be  11,420.   What  is  Ihe  proportion  of  persons  so  gifted 

traunnelted  there.  wllli    wenllli    lo   the    proportion   of  able  men  who  are 

11.410.  Tberelbn-.  III.-  poslllon  of  things  would  b.-  willing  lo  giv.-  Ib.-lrliini-  and  ea|iacifies  to  obscrva- 
s.imrwbat  this,  llial,  in  point  of  fa.-t,  the  Seei.-I. -ny  ..f  I  ions  an.l  r.-si-arcb  ? — 1  lliiiik  Ibal  Ihe  ]M-o[iortion  is  so 
Slale  would  be  piesscd  nu  Ihe  on.-  hand  be  a  |iovierlid  small  that  able  on  n,  and  men  i-oinpetenl  lo  conduct 
oUieial,  ami  on  Ihe  olla-r  by  tho  C4ian<-ellor  of  llie  n-s.-ai-.-b,  snill-r  iir  Ibis  eonuliy  from  n.it  having 
Exebeqiier  in  Ihi- o].po~il.- dii-eetion,  an.l  that  ho  liinl-  snlh.-i.-nt  nieaiis  at  Ibeir  .li.-po-al  lo  inoeee.l  as  tliey 
self  wonld  bail- ^ei-y  litlle  to  say   in  the  niatt.-i- ? — I  w.ail.l  like  lo  do. 

cannot  tell.     1  do  not  sulfieiently  know  bow  a  thing  of  ll,4L'l.  Do  you  antiei|iate,  then,  that  if  there  were 

tliat   kln.l    M-onld    work,    but  1  see    no  i-ea.son    why  it  any  intelligi-iit   eeiilre    for  the  disli-ibution  of  a  sulfi- 

miglil    not -work  harin.iniou.sly.      If  yon  look   upon  a  cient  fund  lo    p.-isons  having  tb.- i-.-i[uisite   capacities 

hnmaii  beingas  amaehiue, you  cannot  .-realeainaehiiie  for    observalien    ami    leseai.-b,    bill    not    having  the 

w-itbniil  lii.-lion.  ini-aus,  lln-  .lisliilmlion  of  sii.-li  a  final  would  have  .any 

11.411.  But  tliey  would  work  harmoniously  by  benumbiiig  inlllli-ni-i-  iqion  .  riginal  .ib-.-ivalien  and 
snnii-b.i.ly  givingw.ay,  Ihe  [lers.in  togi\e  W'ay  probably  reseai-eh  ? — No,  I  sbonbl  think  .jnile  the  eonliary;  it 
being  the  nufortunati-  Secretary  for  the  di-parlmenl  ? —  would  enc.nirage  it  very  nin.-h. 

">'.■-.  11,1:22,   You   would  expiel    Ibal    il    would  have  a 

11,112.    (/)/:   Sliarpii/.)    Yon   are  aw.-iri-  that   Ibe  slimulaliiig  ellect  ? — I  sbonbl  exju-el  so.     In  meteoro- 

Koial  S.ayioly  fni\-e  r.-allv  noeoiilt-.4  wbali-vcr  ..v.-i- the  logv    at    tlie     ].res(-nt    nioinent    a    in.-li-orologist  can 

.M.-lL-..i-.4,,gi.-al  t'onimillVe  of  111...  Uoard   of  44-,-ule  ?— I  hardly  do  anylbing  ;    be  may  M  ish  i  eiy  much  10  make 

am  ijiiili-  aii'ari:  of  lli!il.  eoilain  ii  ibiel  im.s.  bill  be  ba.-  lo  |ia\  a  bigli  price  to  get 

11.413.  ■]4i.-y  aie  in  no  way  ri-qionsible  I.,  the  lioM  of  original  ob,.,-rvali.nis,  aml'bebas  also  lo  con- 
Koyal   Soi-iety,    lln-y    make   ni     r.p.als    t.i    lb.-    U.iy,-d  snnii- a  gr.-al  d.-al  .4'  his  own  linn-,  ,u-   l.i  pay  for  com- 

S.iciely,   anil    lln-    Itoyal    Suci.-ly    liavi-    nolbing   lo   il.i  piil.-i-.O  I  iin.-,  i 'drr  lo  i  uilin-.-  lbo~.-  ol-servatioiis.    It 

with  tin:  e.x|irn.lilin-e  of   lln-  graiil  r — V.s,  [  am  .[iiile  b.-.-.mies  a  \.iy    labnri.ms  ami    ...slK   lliing    f.ir  a  pri- 

uvvai-e  ni'  all  that.  vat.,  indivi.lnal  in  Ibis  .-oiinlry  to  pniduee  aliv  research 

11.414.  'rii.-y   III. -r.-lv  mini.-    lb. -in    inst  as  a    pali-nn  in  mi-.teorol.iiry. 

w.aibl    nam...  111'. ■    in. ili.iit   .,f  a    living,  anil  then    be  ll,42:b     .i-    far    :is    y ire    awai-e.    lb.-    grant  of 

ha^  nolliing  Ini-lln-i-  lo  .111  will,  il.  — tjnih-  so.  10,01111/.     lo    III.-    ('.iminil  li-i-  ol'   lb.'    l!o\  al  Society  has 

11,11.-1,    (,SV;-    ./,    /■.    K,tt,-Sli,illl,:r„rlli.]    Ar.-    y.,ii       no  sn.-li  .-Ib-.-l  .4' !„■ ibiiig  ol.sen  al  ioi.  ami  r.-searcll, 

aivan.    of  any    ii.j  lo-ion-.,    I..- nbiiig    inlln.- -snpon       linl    ralb.-i-  of  si  iiimlal  ing' il  ?— 1 1    has  had  a  sliinu- 

piival.-  .4i.i-i-valioliso|-  iN\.-sligali..NS  i-M-i.-isi-.l  by  any        laliiig  .-If.-. -I, 

of  III.-  ilnt.ai  till. -ills  \vhi--li  now  i-.-i-.-i  v.- grants  from  llio  II, -124.   (.'an  you  .-onei-ii .- lliat  iirani,  i-veu  supposing 

<i..v.-r .-nl,  a-,  for  .  .\,-nti|il.-,  .11!  ash-. nii.-al  obs.-i-i  a-       il.wi-i.-  .-.inlim-d  I.,    Ibal  bo.lv.  .-.'add    be    e.uisiderablj 

tion^  by  111.-  Ob-.-rv; v  al  I  1  i-.-.nwi.4i  ?— 1  I  liink  I  bat       iiu-i.-aseil    and    a.hiiini-l.-i.-.l    with    a   purely   bi-nelicini 

III.-  pi.-... -Ill  ()l,-.-,i,-i-  oi'  Cr.-.  invi.-li,    Ml-,    Ab-v,  is  no       .-II. -.-I  l.i    lln-    pi.-gn-ss   ..f  s.-i.-m-,-    in    Ibis  ■i-oniilry  f- 
.lonlit  ,1  niosl.  valn.-ikli-  .,.-i-vaiit  .4'  Hi.-  (  bn  .-nim.'-nl,  bill.        If   lli.-.-.-  w.-.-.-  a  '  s.i.nl  ilb-    .-.nm.-il    I    slmnbl    iniagilio  ' 
I.-,  i.  iioi-.-a  man  .if  .-on-i.I.-i-al.l.-    v.-a.s,    mi.l  p.-.d.ably        it    w.inl.l    b.-    lb.-    milnral    bo.lv    in    sn.-b    a.-ase,    still, 

ill  ..-i.-n.-.-,  a     in  o(li'-r  Ibiiigs,  ;i  man   is  nalm-ally  I v        jii.l-,iiiig    li-.nii     nlnil     lln-     Koyal    S.«-i.-ly    lias    .lone,   I 

alla.-b'-.l    lolln-    .  lah-   of  ,.-ii-m-.-  in  bis   y g.-.-.b.ys       ll-bik     ibal.     Iliiii-     inllm-nei-'     inli-bi      bi-    y.-iy    hem- 

tl.aii  I..    II..-  .lal.-  .if   :-.-n-n.-.-    in  hi.-,  ol.l.-,:  .lays,      I  a'l.i       li.iallv  .-sl.-ml.-d,  :.o  as    lo    ban-    lari;.-.-  liranls  at  th.-ir 
i.ol  pi-.-psed    I,,    :,y    lln. I   .llr,  .Any  lias  ii.U    s.ini.-l  Im.-s       .li.  p...Jal,       I    am    mil    a    m.-mb.-r    of    lln-    tl..\.-rliment 

a|i|i'iii-'l  111  iii.lo  ha,K-li-  I,  .1.  h-iini- I  lo  I  In;  ,l.-y,-l.ip-       I  1 1- '.immill.-.-    inys.-lf.    bill    I    lliink    lliat    I  here  is 

m.-iil   ofi'-i-liMn  I -Ii.-s  of  „.-n-ii.-.-,  onK -  .ipiiii.ni  «  il  b  i-.-gai-.l  I.,  lln- way  in  which  that 

bo.il     liav<-    a.lmiiiisl.-i-.-.l'   lln-    small    an.onnt    of   fnil.is 
Ibai  lli.y  Inn.-  ba.l  at  lli.-ir  .lisp.isal. 

I1,I2.V  Tb.-  iiil.-iilion  .if  my  qii.'sli. Ill  was  purely 
atisli-a.-(,  an.l  mil  inl.-n.Ie.l  lo  have  any  b.'ariiig  lipnn 
lb.-  .-.impai-aliv,-  i.i.rils.if  lb.-  I  biv.-i-niu.-nl  (IrautCom- 

mi if  Ibe    K.iyal    S.i.iily,  an.l   of  any  oilier  body 

wliii-b    miglil,    b.-   c,iiislilnl.-.i.    but    simply   whether  a 

ipi-b-nl    li.i.ly,     Iniviiig    largi-    fnmls    .-ominitled    to 

il,  lo   be  .lispos.-.l  of    in   a,  way  similar    lo   Unit  of  the 

liiml    wiii.-.h   is   I li.l.-d   b.    I'h..    (i.ivcriiim-nt  (Iniat 

(.!.minii(tei-,    would    bo    likely,   by    Us   .ip.iraliens,  to 
benumb    and     diseourage    original    observiition    and 
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rescai'ch  on  the  part  of  private  individuals,  or  rather 
to  stimulate  and  promote  them  ? — 1  should  H;iy  most 
decidedly  to  stimulate  them. 

11.426.  If  we  were  to  enter  into  the  question  of 
what  would  be  the  hest  constitution  of  the  body,  jour 
view  would  be  that  it  should  not  be  confided  solely 
to  a  Minister  of  State,  but  i-atber  that  it  should  be 
administered  with  the  advice  of  a  council  of  the  high- 
est class  of  scientific  men  ? — Precisely  so. 

11.427.  You  have  no  apprehension  that  the  Govern- 
ment, iC  so  advised  by  men  of  the  highest  scientific 
capacities,  would  be  likely  to  operate  so  as  to  control 
science,  and  to  fetter  the  operations  of  inilividuals, 
or  to  benuml)  and  discourage  original  research  and 
observation? — I  think  not.  I  think  that  the  great 
desideratum  is  to  put  more  means  at  the  disposal  of 
private  individuals,  and,  of  course,  this  must  be  done 
by  some  sort  of  administrative  body. 

11.428.  You  would  recommend  such  a  council  as 
a  collective  high  intelligence,  directing  resources, 
and  having  a  knowledge  of  the  best  means  of  the 
!U)|)lication  of  these  resources  for  observation  and 
research  throughout  the  country  ? — Yes,  1  think  so. 

11.429.  (Mr.  Samuclson.)  llave  you  carefully  con- 
sidered whether  the  Government  Grant  Committee  of 
the  Koyal  Society  is  or  is  not  the  best  body  for  the 
purpose  of  administering  larger  funds  for  the  objects 
for  which  the  1,000/.  are  granted? — If  there  were  a 
very  large  addition  to  the  present  endowment  of  1,000/. 
a  year,  it  would,  of  course,  require  a  very  great  deal 
mure  of  the  time  of  the  members  to  administer  such  a 
fund,  and  probably  the  members  would  not  be  willing 
to  do  it,  unless  they  were  paid  for  their  fidvice.  The 
principle  of  having  a  body  of  men  gi-atuitously  to 
undertake  to  do  anything  iu  such  a  department  appears 
to  me  to  be  a  wrong  one.  So  far  as  my  limited  ex- 
perience has  gone,  1  think  that  it  has  told  prejudi- 
cially to  the  interests  of  science.  If  things  are  con- 
siderably developed,  and  the  administration  becomes  a 
lar-ro  one,  1  think  that  people  ought  to  b(!  paid  for  the 
advice  which  they  give. 

11.430.  You  do  not  mean  that  the  administration 
of  tlie  1,000/.  has  not  been  what  you  think  it  ouglit 
to  have  been  ? — No,  quite  the  contrary;  I  think  it  has 
been  quite  unexceptionable. 

11.431.  But  you  would  not  expect  proportionate 
success  from  a  larger  fund,  unless  it  were  adminis- 
teri;d  by  a  paid  body  ? — I  should  not.  1  think  that 
if  the  fund  is  very  large,  it  should  be  administered  by  a 
paid  body. 

11.432.  (C/Kiirman.)  That  remark  would  apply,  1 
presume,  to  a  very  considerable  increase  in  the  grant  ? 
—Yes. 

1  1,43)5.  Hut  probably  you  wouhl  nut  consider  that 
tJie  Koyal  Society  would  have  any  didlculiy  in  inami- 
giiig  two  or  three  or  even  five  times  the  present 
amount  ? — I  should  not  think  so. 

11.434.  (Mr.  Samiielson.)  Do  you  think  that  they 
could  employ  two  or  three  or  five  times  that  uraonut 
with  advantage  ? — I  should  think  they  could  vcrj 
easily. 

11.435.  {Cliiiinnan.)  Arc  yon  of  opinion  that  the 
value  oi'  this  annual  grant  of  10,000/.  to  the  Mrtcoro- 
logieal  Coinmiltee,  is  to  a  great  degree  lost  from  the 
want  of  the  observations  being  suiliciently  accessible  ? 
— I  think  so, 

11.436.  If  it  is  worth  while  for  the  Government 
to  ^iive  10,000/.  for  what  they  get  for  it,  it  would  be 
still  more  worth  their  while  to  give  12,000/.  to  get 
tho.'^e  results  with  certain  adflitions  ? — Yes. 

11.437.  {Mr.  Samuclson.)  Are  you  of  opinion  that 
if  the  extra  2,000/.  had  been  given,  and  if  the  ad- 
ministration had  been  in  such  a  body  as  you  suggest, 
the  reduction  of  those  observations  would  have  iioen 
made  as  a  mattei-  of  course  ? — Opportunity  would  bo 
afibrded  by  a  system  such  as  I  advocate  for  men  of 
science  that  are  outsiders  to  employ  such  observations. 
At  the  present  moment  the  only  brain  power  taken 
advantage  of,  so  far  as  I'eductiou  is  concerned,  is  the 
I>rain  power  of  the  Meteorological  Committee;  but  if 
those  observations  were  readily  accessible  to  men  of 


science,  we  could  take  advantage  of  the  brain  power 
of  uU  those  meu  of  science  who  were  interested  moi'e 
particularly  in  meteorology,  and  that  would  throw 
open  in  that  w.ay  the  brain  power  of  the  country. 

11.438.  Do  you  think  that  if  you  had  had  a  council 
such  us  you  suggest,  this  publication  would  have 
i.aken  place  as  a  matter  of  course? — The  suggestion 
that  I  made  was  tbivt  tJio  chief  duties  oC  su<--h  an 
establishment  should  be  to  observe  and  publish  regu- 
larly, and  certainly  if  you  have  such  an  establishment, 
it  ought  to  be  one  of  their  fundamental  duties  lo 
publish  regularly  the  observations  that  they  have 
made. 

11.439.  Supposing  that,  instead  oC  your  udvising 
it,  the  scientific  council  had  liad  to  advise,  do  you 
think,  that,  as  a  matter  of  course,  they  would  have 
advised  the  Government  to  ])ul]lish  those  ol)S('rv;i- 
tions  ? — I  cannot  answer  that  question. 

11.440.  (Cftairman.)  The  committee  of  (he  l'<iy;il 
Society  have  published  several  of  your  nieteui-(.ilo'^ii';il 
reports,  have  they  not } — Yes. 

11.441.  Plave  you  any  reason  to  sujipose  Ihat  tliey 
do  not  recognise  the  value  of  those  pujilicatlons  wiiich 
you  think  desirable  ?  —  I  cannot  exactly  tell,  but 
when  I  was  secretary  to  the  body,  several  memht-rs 
of  the  Meteorological  Committee  expressed  tlKimselves 
very  highly  in  favour  of  a  certain  particular  method 
of  reduction  which  I  myself  advocated,  and  yet  1 
did  not  receive  sulficient  encouragement  to  go  on  with 
that  system. 

11.442.  {Dr.  S/tarpcy.)  Did  you  suggest  the  ]iubli- 
eation  of  individual  results  ? — 1  believe  I  di».l  ;  when 
I  was  secretary  I  suggested  that  among  other  things. 

11.443.  Was  the  want  of  funds  given  as  a  reason 
for  not  doing  it  ? — lam  ]iot  sure  at  what  particular 
stage  I  suggested  it.  I  believe  that  the  publication 
of  the  meteorological  results  is  done  through  the 
Government  Printers,  and  I  do  not  think  that  at  the 
present  moment  the  10,000/.  a  year  pays  for  the  pub- 
lication at  all,  and  unless  it  might  hr;  eonsiilered  too 
much  to  ask  the  Government  Printers  to  inidprtake 
the  publication  of  individual  results,  I  do  not  sec 
why  that  could  not  be  done  at  the  present  moment; 
it  would  be  a  great  boon  to  science  if  it  were  done. 

11.444.  (Chairj/ian.)  The  expense  of  the  publica- 
canons  that  are  issued  does  not  come  out  of  the 
10,000/.  ? — I  believe  not.  I  lielieve  that  tlio  expense 
of  ]iublication  is  borne  by  the  Government  Slatloneiy 
Ofiice. 

11,4-];-;.  (Sh-  J.  7^  Kaif-Shxtdewortl,:)  Pr..bably 
in  S})e;iking  of  printini,' Ihe  resulls  of  the  ol)serva1iniis 
of  the  Mel'eorologiear  De|>artmeiit.  you  wuuid  desire 
(hat  a  suHicieut  nundier  of  <'(>]iie-  sliunl.l  be  printed  h> 
enalilc  them  to  be  distributed  to  nil  the  pii.p(;r  de[Hisi- 
taries  of  scientific  results  in  ibis  eounti'y  ;uid  ahrLiiid? 
—Yes,  I  should  dei'idedly. 

11.446.  {Chairnuni.)  "Yon  Iiave  pointed  out,  alsc, 
that,  in  your  opinion,  the  ubserv;ilions  eiunlneted  at 
those  stations  ai'C  )n<'omplete  in  <'ei-tain  respects? — lit 
certain  respects  they  are  incomjilele. 

11.447.  If  those  .-idditional  ohservnlions  were  tiikeii 
th;it  you  I'ecommeud,  would  much  additional  exj>ense 
be  incurred  ? — I  do  not  think  that  much  expi'Use 
would  be  incurred. 

11,44H.  Woidd  any  additional  buildings  be  recpiired  ? 
—No,  I  think  not. 

11.449.  Or  any  addition  to  the  staff  ?— Yes  ;  1  think 
that  certain  adilitlons  to  the  statt"  would  be  neee-siii\'  : 
if,  lor  instance,  obscrvati(^ns  on  the  cleetrieil.>-  oi'  lln.^ 
air  were  to  be  taken  generally  by  itln.)togrii])]iy  ;it  se\'en 
Hiations,  no  doubt  a  certain  addillonal  outhiy  -would 
be  required,  but  I  think  that,  altogelhei-,  llie  addi- 
tional outlay  would  be  comparatively  small. 

11.450.  Do  you  think  that  those  additional  observa- 
tions are  not  taken  from  the  want  of  a  sulfieiency  (jC 
funds,  or  is  it  that  the  iraportnnce  of  them  is  r:ot 
generally  recognised? — ThcMete^noIn-icid  C'nnindiit  c 
at  one  time  thought  it  was  ad^■i:-;d^le  in  Imve  nli>ei-\;i- 
tions  with  a  seH-reeording  ehrlionielcr.  ;uid,  when  1 
was  SccT-etary,  an  inslniment  w.-is  got  tor  the  purpose, 
which  was  set   up  at  Kew,  and   some  little  time  wa*( 
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•  to      pamo  as  the  Meteorological  Committee.     The  instru- 


spent  in  te.tin^  <f  '""f  "":"'^'  T;;i^^v™ Ze  Ian  n.onts  at  Kew  I  should  gvefer  for  my  own  part  to  i 

„veveo„>e^  so,m    .,1    i  .    1>   . ....  ^^l^^;^;!^  ^1^  ,t  Greenwieh, 

two  yoals  . ,,"          ,   _            ■  U,-t;)6.  Apart  from  the  question  of  instruments,  do 

lu.e  1>een   aken  n,  the  meu.t,  m  .     I  '''              ;,    .^  ,,;„,,  ;t  u,,u-al.le,  or  the  reverse,  that  the  head  of 

III  (■  V  t  rit  in  till'  course  oL    time  ilio   i\irrroMi;('L,M  .u  ^     '                  .     ■,     ,            ,           ^  ^i     t—      i          1,1. 

iii,<  i\    iL.u                           >i        +T       1    ,.^  i,;n,,.ri..  .liuio  llir  aslronomicnl  observatory  of  the  Kingdom  shoukl 

Co,nnutU....nn,y  ao  n^nro  tl.au  they  luwo  luih. ;  m  .I-hm  jj^''^  J_^^_,^^^^^  ^^.^^^  ^,^^  additional  duty  of  taking  meteor- 


I  rei^-;u-<l  to  the  ele<-tni:ity  of  tliu  air 

11.4.3^1.   {Pnil'r:<snr    ,SVo/t,v.)  Do    you    lliink    ll 
salisCactory  instriimoiit  as  yyt  cxirits  ior  ( 
— Al  Krw  two    y,';irs"  ..bsrrMitinns  WflT 


srir 


.lo-ncal  oliscrval.ioiis'r' — I  think  it  undesirable  that  he 

('   nui-iiohc  r  sJiiaild  be  rliargcd  wltli  the  addition  of  meteorological 

ridi-  wilh  ;i.  obsi.-r\atioiifs,  because,  first  of  all,  the  field  of  astronomy 

I'l'linmsaii  is  so  lar-T,    :ui<l   altngetlnT  it  is    like   taking  on  quite 

wilh  a  water'  jel.  111.  ^lillleultV  bein,-  Ihal  duVin,^  H,/-  an' addiUonal  hraneh  of  s.-iene,.,  requiring  a  different 

wiinai.iMi    )    ,        ^        ,  iVozen  iiillK- l"l"'    and  llie  system  and  having  .hdereiit  traditions,  if  a  science  of 

•""'  '    ,  i!r,l-  .,,'   Im',1  'win,    llial'  e-Le.^ntim      lial  insliai-  tiiat  kind  is  ailaclied  lo  the  astronomical  observatory. 

pq.esethokcn.  lul  «  ll,    II  a    ' -■'•  P^  '  '  ^  ,,4-7.    (,.•,„/,„„,.   J/„..lr,,.)    Witli   regar.l   to  the 

,en,    «-orked    extremely  well.      An    msl.nm,  „l    h,j  ^^ '^J  ;'^.  ^  J  ,_^,  ,,„„,„i|,„,    J,^  j,  „,„  ,d,i,i„„  „f  ^.j 

V  ,,',s  c,,,,),,!!^',' I,,  ll,,'  old  Kew  C'Ommittee  ? — There  is  no 


been  made  since  in  which,  inslead  oi'  l,;,\'in,i^ 
waler  .r,si'l,ar'4il,s-   itself  ii,to    ll,(' air,  a  llinn, 
is  m:\:\r  1,1  b,,,',i  ill  the  ail",  11,,, I  will,  eertiiiii  1 
lions  11, is  pTiiirl|,lr   mi-lit  probaWy  lender  tli 
ment  perleel.     Tlie  only  disaiKanla.i,',-  appei 
that  intiinesof  eleiit  winda  llame  of  lliis  kind  is  a|i 
go  onl,  so  llial.  a-  il  were,  ive  have  to  choose  belw 
an  instrinnenl  lhal  is  e„t  of  order  when  there  is  li- 
and  a,i  instrument  Unit    is  out  of  order  when  Ibei 
wind  ;  lhal  seems  le  be  the  ilillicalllv  :  so  Ibat  I  shi 
110I   be    disposed    10  blame   llie    Metenrelogieal     C 
ndllee  luo  much  for  I, el  lia.vi,!-!,  iierli-el  self 
in~irument.     A  ditfrrent    sysleni,  in,  .lenbt.  bus  b,'ia, 
in    operation     in     tTieenwirU    ami     al    Ibe    [.'aili-lifle 
(Ib-ervah.vy    al    Oxliird.   bnl    I   di,    iiol    imiioiiie    Ibat 
tlnii    sy^bsii    wenlil  lie  as    ^o^^l  an  ene  as  Sir  ',\"illiiim 
Thems'on's,  il'llic  invlimiiiary  dillieulty  eonld  b,.  over- 

ll.d.iL*.   Yell    ■tatial    lhal.    (he  self-recnr,ling  instiai- 
ineiil-  a(  Ibe  Toivnl  Obselvidiay  at  Greianvieh  re 


ndalio,,  b,d,\\n(a,  ll,e,,i,  or  ralber  the  only  relation  was 
this,  tied,  till'  ]\Jel,..en,logic;,l  C'einmille,-,  witli  the  coD- 
senl,  of  Ibe  ,,ld  K'ew  Cs,n,mil(ee,  ailojited  llie  Kew 
observalory  i,s  lln'i,-  eeiilial  obsei-\:ilo,-y,  ,,f  coarse 
Avilh  the  co,,s,  ,,t  e!'  (he  lliilisl,  Asseeiation,  wl,ich 
\va^  Ihen  Ibe  geyernini^  b,„ly  oi'  (be  old  Kew  Com- 
i,,i(ke. 

11,4.'>M.  Tl,e,i  K'w  is  now  actn.atly  an  observiug 
pliie,'  id  Ibe  Alel,a,rological  Committee  i" — It  is. 

1 1,  b'iill.  Veil  wen-  an  ollieer  of  llie  Kew  Committee, 
win',,  ye,,  not  ? — "i'l'S,  I  was  the  Supeiintemlent  of  tlje 
Ki'W  ebser\  ,,le,  \-  ,,nder  llie  eld  Jyew  Committee. 

11.4110.  Did  yo,,  i\erk  niuler  the  Melcoi'ologial 
Ceinmilb.'e '' — I  y-a<  Seerelaiy  to  the  ^Meteorological 
Cemmiltee. 

11.4111.  Are  yon  salisfied  with  the  jirescnt  or;ja- 
iiisatieii  of  Ibal  Committee  ? — Xo,  I  am  not  saii^fieil. 

11. 111-.  This   is    an    institution    wlileli    has   been 
leinenls  as  llios.-  ^v^nel,  the  M,  te.irologi,:,!      eslalilisle-d  by  the  Go^el■nment  for  scientific  i.urpo.ses. 


1   I,,  !„■ 


,',li, 


tin'    1 

Commitb'e  do  ;  are  tjie  instruments  so  siriitiy  of  (be 
same  kiinl  as  ts.  be  comparable  in  their  risiills?— r 
think  (hat  what  the  two  sets  of  iiistrnnients  a,e  in- 
tende,!  (o  L-'ct  are  very  niuch  the  same,  l„it  tli,'  i,,stni- 
mi-ntsoflbe  ^reteondogieal  Connnittee  are  s,,|te,ior 
to  (hose  of  tb"  t)l„e,valory  at  Greenwieh.  The  ob- 
p/el  to  bi..  attaineil  by  both  sets  of  instruments  ap]i,.ars 
'h,  be  tile  -ame.  uami'ly.  tin' tem]iera(  ore  ..f  (be  .■,ir,  Ibe 
t.ni  petal  me  el"  e\ii|„,iii(i'n,,  Ibe  p,-,sssure  i,!'  (be  ail',  lb,' 
Velenily  a,l<l    illrertiou    ef    ibe    wind.    a,,d    .so   on;    bnt 


yet  the  in.'lin,,!, 
Committe,.,  as  I; 
ern.ls  ,,r  ,d,-eiM 
ll,4.-:l.  Uo  yo 
Ibi'  in-lr,,,,ienls  , 
ll,i.   ,-,.s,,lls  obtail 


,d,pl 


by     (be     .■\le(e01,,|egieal 

I  ei,i,  j,,dee  by  the  p!.,,l„il,le 
-,,,1-,  are  b.nte,.  |I,i,i,  ;,(  I  ;iv,n,wieb. 
Ibink  Ibid.  Ih'.  dilihreiiee  heUviTU 
aieb  as  hi  milk,'  it  unileHrable  (1,:,1 
1   by   (he    ll,-eenivl,4i    obs.'n  all,,,, . 


■(,r  the  sake  ols(,ie(. 
ins  included    in    Ibe 


she,, Id  b,r,,i  part    of  lie-    sun,..   sy,,(,e 

by  Iiis(e,,i„en(s  of  (be  siuui.  pellern  1 

,ii,  Kew;  OI-  would  it  b.'  de„ 

colnpari-oii    tbat  nil    lb'.    ,,l,- 

coinpariso,,  sboiild  lie    Ink,,,  willi  similar  inslmneiils  ? 

—  I  Ihiiik  Hint  whe,,  o,,r.e  il,  bus  b,.,.,i  , lei, ■,■,,,! I  (hut 

eiie  s,.|  ,,r  iiHl,n,iiiei,'s  is  1  „  ,  (e,'  (  I,;,  11  a  ,io(  Inn  .  le,  (  be 
sakr  of  iiulloilnKy,  and  f,,r  Ibe  -lik..  of  eb(iiiiii,,g  ibe 
most  ace,,, 'id,.  .,l)..,a-v;,(in,,s.  (be  m,,.,(,  p,.ili..el  ilislr,,. 
me„(-,  .1,0,, 1,1  alone  he  ml,, pi,, I. 

I  1,1.-,  I.    S,,p|„,silie,  Ibal.    llie  SI, I,,,'    ii,sti  ,1,0,  ,,(s  w.'Ce 
.■n,|,lo)..i|    :,(  lliv,n,unb   11,,. I    :il    111,'   imh.iis    ,,,i.t.,,r,,- 

l,„_d..i,i  sh-lioi,  ,,,!,.  y,in   ihnil;   il  -I,.  ,„;,l,h.  ( 1, ■ ,-,,. 

I,,gl,.i,l,,h,.rv,ill.„,'   I Id   he  Ink.  ,,  h,,[h  ,il   Gie.nnvleh 

e„iln(lw.v.,..r,|,,  ;,,.i,,e,,  I  In' ol  l,,r  l,:i  ml,  ( l,i,,l,  dial  (I,;, I, 
W,,1lhl  i,,lol.e  ,vii:'.ley-.4  ||,,,,|.  ||,;,(.  [  h,-  p,-,.,-,e,,  (  sy  ll,,,, 
is     lo    ;.ie,i.    e-   |,  ,i|     .,     y.'ll    I,,'.        I     ,1   i   ii,.|     see     ll,i,|    usy 

1 'h  eeml  ' ■    t,.,i.,  iillm-blog  ih,'  prei  ill   im-l,.,,,-,;. 

loi:ie:,l  tv   !ei,,   h,  il„i  (  I hse,- vii I o,y.  a(  (  l,v,.,ie,  h'h. 

I  l.b-e-;.     I    .■■iillni    inn,,  y,,i,r  (, ,, -unTS   lliiil    ,,„,    lliliil, 
il    lvo,,hl     h.     Ihi     ,,1,.,.-  ,1,  s,i,ahle    oh    II, e    l,v,',  (I, si.   ll,,. 

me|mns,|,,gieii|    ,,hser ,,„s    si M      ,■,„,:, i,i     :,1      l-h-iy 

(hail     be    : ■Iii'il     (..    Ilrms,v.i..l,   >    .-1     ihiiil      ihiil,  (]„. 

Kew  syslmn    „r    i,,slri, nis,    is     piLCerable    lo  1 1,../,.  ,,( 

G,m,.,,iyi.4,.  Willi  r,-;in,,l  In  llie  ,,i,.,,.i,l,  ,,rea,i,siil  i,,i, 
of    Ibe    l-:,.w    <lhnn\i,loly-    ,l,e    K,.w    I  lbs,  n  i,t,„y    ;,l. 


d.  therefore,  II.  is  very  desirable  thai  tiie  Commissioo 
slninld  heal'  \y\r,\t  your  jnilgmenl  may  be  upon  the 
oinjanisation  ot  thai  e,inimillee.  what  you  consider  lo 
b,.  its  ilefccls  ?— Tlie  defecls  .arc  Ihose  1  think  which 
ar,.  ineiilenlal  t,>  an  imiiaid  body  of  men.  If  you  have 
an  iiiqiaid  l,o,ly  of  men  that  really  are  interested  iu 
seieiic,'.  ami  'b'\  ele  a  \ery  great  amount  of  time  to  a 
pa,ai,n,lai-  subjeel,  lliere  seems  a  greater  difficulty  in 
calling  limn,  I,,  aeee,i,,t  than  if  they  are  paid  officers. 
I  Ihliik  lb, It  a  bn.ly  of  men  of  tbat  kind,  supposing 
Ibat  the  Govei  nineiil  were  to  call  iheni  to  aeeouut  and 
to  say,  Vi'ii  are  not  ), leased  with  this,  might  reply,  Wc 
,le\ote  a  great  deal  of  our  lime  lo  the  interests  of  this 
olliee,  a(nl  we  are  m>(  ]ini,l  amdiillg  for  il,  and  it  is 
y,.|-y  hainl  thai  w,-  sl„„(l,l  he  eiil"le,l  in  ,plesi;ell. 
,„,;  I'l.dll;;.    Dhl     11,11     h.'ine     your    olliee    ef    Secrclaiy 

hi'ii       been,,^e  \,,ii  wins'  il  iss:i  I  is(i,.d"  ii'i  [  li  (|,,.  uCgaiii-ation  of 
Vi.,1        111,,  eolni'iilllee  S—Ye  ,   lo  Milile  CNleilt   I  did. 


I  1.1(11,   I  pie,..,,, lie    lhal    you  ivete  llie  aclmd  prao- 
tieiil  bead  of  Ihe  eslaldisbinent   so  fares  the  ordiiiaiy 

bii-iii,'"  Avas  t cnicd  ? — 1  v.-as  of  a^^i>tancc  lo  Ihem 

ill  iietdiig  iiibi  e\is(e((ee  and  tiperalion  (heir  sclt'- 
rmerdiiig  i,,s(,,[iiieii(s  ;  lui(,  as  far  as  Ihe  business  ol 
Ibe  olli,.,.  was  ,.,iii,eriied,  Mr.  SeoK,  (he  Director,  took 
,.|,a(g,'  of  dm  b,isi,,,-ss  ,,t  Ibe  deparlmelll.  Wheal 
WHS  Ibe  s|.,-ielary,  \iilb  Ibe  help  ol'  a  meehaniciaii, 
Ail.  r.i'ekley.  I'lleviseil  Ihe  e,ins((  iiel  ion  of  thcir 
iiieleiiinl.igin.il  lii-l  CO  iiieii  Is,  aiiil  gO(  ibelllilllo  OpCta- 
lioii,  I  Ihiiih  very  b-w  eliange,.,  i,ave  been  made  .since 
Ihe  iiislnuneiiln  were  .Ii-m..,-,!  ;  biii  as  soon  as  Iho 
ii,sl,n,iii,.iils  .ii,,i..  inlo  e|i,.,alioi,,  iiinl  it  was  foiiml 
l,l,a.l  Ihei  ii.n'e  iie.mi  ale,  and  l;,b,,lalhins  were  lakeu 
lis, ,11  Ihe  he  (1,(111, 'iim,  (hen  (he  ,ieM  (p(eslio((  before 
(h,.  e.iminlllee  was  as  (,,  (b,.  i,„.(l„,d  oi  Ibe  redncliod 
,,!'  Ihose  ol,.ser\ati,,iis.  I  brought  forward  eerl.aiii 
\l,.i\s  wilh  ri'iiiti!  lo  Ibos,.  red,,elions.  ami  a  member 
,  r  (h,.  ,oi,,iiii((e,.  liro,,glil  birwacl  certain  other  views, 
an, I  al  lhal    Ihne    Hi,',,,  was  ii  good   deal  of  discussion 

ehunl    ■  ililllrenl.  1  ii'ws  ;  bnt  ultimately  my  views 

yyryr.   not   a, I, , pled,   am!   I   dill   not    receive   suD-lcient 

,. linage, ,,eiil    e\,'ii    lo   I ,y   liiein    in    a    prelitninary 

weiy.  because  sulfnmnil,  I'limls  were  not  pill  at  my 
p|.e,ie,,ib,ni,:i  n.,b,,l,,l:  h  le.l  hy  al ',,iiii,iili,.,.,,|'i|„,  |;,,y.ji  ,|isp,.sal  lo  give  Ihem  what  1  (ainsbhnyd  a  fair  trial, 
Soeiely — I  d,.  ,,ol  ,■!,■,,  h, low  who  III,'  ,,,,'iiihi  i  i  of  an,k  allogi'lber,  llieni  was  a  gooil  deal  of  annoyance 
the  commilLee  are,   bnl.  i   believe  that   tliey  aie   the      ciiiiiocted  tvitli    tlie   whole   subject  ;   imd  I  left  partly 
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because  I  felt  that  ni}-  health  Tva^^  gMup-  Avay  under 
the  straiu  luid  worry  incidental  tn  my  |Hi^i[ion,  in 
addition  to  the  work  which  I  was  al^o  doing  with 
respect  to  science. 

11.465.  You  speak  of  the  Direcior,  Mr,  Scott ;  how 
was  he  related  to  the  Seeretaiy  ? — I  think  that  the 
relation  was  an  anomalous  one,  and  I  never  liave  been 
able  to  understand  it.  He  had  charge  of  thc^  corres- 
pondence of  the  office. 

11.466.  Had  he  any  scientific  charge  of  it  ? — Yes; 
he  had  also  a  certain  amount  of  scientific  charge,  for 
instance,  gettins;  into  operation  the  telegraph  system, 
and  telegraphing  the  results  of  storms  to  the  ditferent 
ports.  He  undertook  that,  and  he  carried  it  out  very 
erticientl)\ 

11.467.  But  he  had  no  charge  of  the  observations 
made  at  the  ol  iservatory  ? — None  .whatever,  except  that 
wdien  the  results  of  the  observations  were  properly 
reduced  in  the  Kew  observatory,  and  were  signed  by 
myself,  thev  came  into  the  office,  and  after  they  came 
into  the  office  they  were  of  comse  in  his  custody. 

11,46S.  But,  in  point  of  fact,  what  may  be  called 
the  scientific  w-ork  of  the  observatory  was  in  your 
hands  ?— Yes. 

11.469.  Do  you  think  that  the  work  would  have 
been  better  carried  out  if  you  had  been  in  the  same 
position  as  Mr.  Airy,  that  is  to  say,  with  an  adviser, 
possibly  in  the  shape  of  a  board  of  visitors,  but  not 
being  directly  conti'oUed  by  the  Committee  ? — I  think 
that  it  would  Iiave  been  better  carried  out  by  a  Direc- 
tor in  the  position  of  Jlr.  Airy  than  by  the  present 
Committee. 

11.470.  (Mr.  SamueJsnn.)  .Supposing  you  had  been 
controlled  by  a  Government  council  such  as  the  one 
you  propose,  rather  than  by  such  a  committee  as  you 
had,  do  you  think  that  that  would  have  been  any 
improvement  of  yoiu'  position  ? — 1  tliink  it  would, 
because  on  a  Government  council  of  that  kind  there 
are  only  one  or  two  to  represent  a  particular  branch 
of  science.  A  Government  council  such  as  I 
have  advocated  would  not  control  a  man  in  his  own 
branch.  There  are  certain  questions  which  might 
arise  in  whicli  one  branch  of  science  was  connected 
with  another  branch  of  science,  and  in  that  case  very 
rightly  the  advice  of  the  whole  council  would  be  a 
matter  of  some  importance  ;  but  if,  for  instance,  you  had 
a  council  of  that  kind,  and  one  of  the  officers  of  this 
council  was  a  du'ector  of  a  meteorological  observatory, 
no  doubt  he  would  be  the  chief  authority  on  meteoro- 
logy there,  and  the  other  members  of  the  council  would 
not  try  to  control  him  as  far  as  h'.s  own  branch  was 
concerned.  Certain  questions  miglit  arise  involving 
the  joint  operation  of  several  of  those  branches,  and 
in  that  ease  any  individual  memlier  might  be  controlled 
by  the  whole  council;  but  in  that  case  I  imagine  he 
would  not  be  controlled  b}'-  the  council  in  the  same 
way  that  the  officers  of  the  Meteorological  Committee 
were  controlled  by  that  committee. 

11.471.  Then,  in  point  of  fact,  your  council  would 
be  a  sort  of  board,  comiwsed  of  the  heads  of  depart- 
ments ? — Yes. 

11.472.  (Chairman.)  Do  you  see  any  strong  objec- 
tion that  might  be  taken  to  throwing  open  the 
records  of  the  magnetieal  establishments  to  be  made 
use  of  by  men  of  science  ? — I  .sei'  none  whatever.  It 
would  involve  a  little  additional  labour  ;  but  men  of 
science,  T  have  no  doubt,  would  be  glad  to  pay  for  the 
labour  of  doing  it,   • 

11,47-3.  {Mr.  Samnelsoii.)  What  becomes  of  them 
now  ? — 1  do  not  know,  I  suppose  they  ai'c  preserved 
in  the  archives  of  the  ditferent  establishments. 

11,474.  (Professor  .'^mif/i.)  Are  they  not  acces- 
sible to  persons  who  "wish  to  examine  them  ? — I 
do  not  know  whether  in  all  cases  copies  of  such 
observations  might  be  obtained,  .-\tpresfut  there  is 
a  sub-committee  of  the  British  Association,  who  are 
making  inquiries  of  the  diiierent  ob.servatiojial  esta- 
blishuients,  with  the  view  of  a-^eertnining  how  far 
they  are  ■xiilling  to  throw  open  their  records,  and  in 
all  ease-^  but  one  we  have  got  replies  from  the  ol)Sfr- 
vational    establishments.     AYe  put    Ciuestion:s   to  tlio 


Metoorological  Olfiee.  to  thf  Astronomer  Ro}-al,  to  llic 
Kew  observatory,  and  to  the  .Scouvluu>t  observatory, 
with  regard  to  ilicir  records,  and  we  ha\e  got  replies 
in  all  ca^es  except  one  ;  and  I  suppose  the  reply  from 
the  remaining  establishment  will  come  very  soon'. 

11,47.5.  (Mr.  SatHuelsoii.)  Ai-e  you  a't  liberty  to 
say  what  the  nature  of  the  replies  is  ? — The  nature  of 
the  reply  received  from  the  Astronomer  lioyal  wa>^  very 
favom-able.  He  is  wiUing  to  do  all  lie  can  to  throw 
open  his  observations  to  the  public,  and  the  observer 
at  Stonyhurst  observatoiy  is  wilKng  to  do  as  much  as 
he  po>sibly  can  do.  The  Astronomer  Royal  may  be 
able  to  do  a  great  deal,  but  it  is  not  veay  mueii  that  a 
private  establishment  can  ilo  in  that  wa\-.  Then  with 
regard  to  the  ileteorologieal  Commit t^.-e,  thev  are 
■willing  to  give  copies  of  ditferent  obsei'vations  "n  [lav- 
ment  licing  made.  "We  have  not  yd  ubtainrd  any 
answer  from  the  Ivew  obsi'rvatoiy.  (Sinc<-  the  ilatc 
of  the  examination  an  answer  has  l.>een  obtaini.il  irom 
the  Kew  Committee,  who  decline  undertaking  to  jire- 
sent  men  of  science  with  copies  of  their  individual 
magnetic  (abulations.) 

11.476.  {Chairman.)  I  see  you  state  that  you 
consider  it  to  be  of  great  importance  that  meteoco- 
logical  and  magnetic  observations  should  be  made 
not  only  in  the  British  Islands,  but  throughout  the 
globe.  How  far  is  that  tlie  case  at  present  ? — 
In  America  lately  they  have  done  a  good  deal  with 
regard  to  observations  in  the  continent  of  America 
itself,  and  I  think  they  have  established  a  self- 
recording  svsteni  of  instruments  in  \-arious  places. 
jVnd  then,  with  regard  to  the  sea.  Admiral  ^laiirv 
and  the  late  Admiral  FitzRoy,  and  others,  nrr  well 
known  as  ha^dng  got  vessels  to  make  meteorological 
logs,  and  so  to  have  records  of  observations  at  sea 
preserved  in  this  manner  ;  but  still  there  is  this  draw- 
back, that  those  logs  generally  ajiply  tii  those  oceanic 
regions  that  are  more  particularly  frequented  by 
trading  vessels,  and  that  we  have  a  deficiency  of 
information  from  those  regions  that  are  comparalively 
unfrequented.  I  do  not  see  that  we  shall  uhimat(dy 
obtain  a  proper  account  of  the  nietijorology  of  the 
globe,  tmtil  we  have  the  means  of  obtaining  a  great 
deal  more  information  from  those  comparatively  unfre- 
quented oceanic  regions. 

11.477.  That  information  could  only  be  supplied,  ;is 
far  as  this  country  is  concerned,  by  sending  out 
special  expeditious  to  those  parts  of  the  ocean  ? — Yes, 
and  that  might  be  m  connexion  with  expeditions  of 
another  scientific  nature,  such  as  deep-sea  dredgings, 
and  things  of  that  kind. 

11.478.  (Dr.  Sharpey.)  There  are  meteorological 
establishments  in  some  of  the  colonies,  in  ]\IaMritius, 
for  example,  are  there  not  ? — Ye,-  :  thev  liave  a 
ileteorological  Society  at  Mauritius  ;  there  is  alsLi  an 
observatory  supported  by  the  (^overnnirut  thiM-c.  ;nid 
at  Bombay  there  is  a  magnetic  and  nictrnrolugienl 
establishment,  and  at  Calcutta  therein  a  niot<-orolugie;il 
office,  I  sup])osi'  not  very  dissiuiilar  in  constiuition  io 
the  Meteorological  OHiee  heri.'. 

11.479.  (Chairhion.)  Is  anrthing  being  done  on 
the  continent  in  those  direeiii:ins  ? — In  Russia  they 
are  doing  a  good  deal  ;  ihfv  are  extending  Iheir 
labours  in  that  way.  I  Ixlievc  Ihey  are  going  to 
make  obsE'rvations  for  a-eei'faining  the  actinic  efi'et'ls 
of  the  sun,  on  a  si-U-regi>tering  system  devised 
I'y  Professor  Roscoe,  and  in  Holland  they  are  doing  a 
CTcat  deal  too,  and  in  Franco  they  have  done  a  good 
deal. 

11,4.'^().  What  has  been  done  in  Ru-sia  or  anv  other 
countries  has  not  hitherto  been  strieily  in  co-opera- 
tion with  what  has  been  done  in  this  couutr}'  ? — Xo. 
I  think  that  if  meteorology  is  ever  to  develj]ie  il^elf 
into  a  science  of  the  same  order  as  astronomv,  tliere 
must  lie  some  international  action.  We  mu-t  really 
endeavour  to  know  what  are  the  great  changes  tliat 
take  place  in  the  atmosphere  of  our  gh'be.  Al  pre- 
sent  our  information  is  extremely  dcfeeti\e.  it  is  quiie 
in  its  infancy  as  i'ar  as  knowin--  what  arc  the  currents 
of  the  globe  andv>diai  lakes  phiee  in  tlie  upper  ivgioiu- 
cf  the    air.     We   have    \ery  little   information  ;d:out 
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B.  Slmmrt,      the  chii'f  cuiTciils,  pucl]  413  Ibo  trailos  niirl  Mili-tiailes,      inatle,  which  was  the  foundation  of  the  process  ?-_ 
Usq.,  LLM.,    iiui  -\vii]i  []ini  exL't'|niuii  our  knowledge  is  very  limited.      Yes. 

*^-  11,-tSl.  Does  llie  Jleleorologieiil  Conimillec  oljtaiu  11,489.  For  instance,  take  a  very  notable  case,  that 

31  Mar  1S7»      e<>\<K'  ol'  imlilii'Hlions,  or  the  results  of  oliser\-ations      of  the  conyersion   of  iron  into    steel   by  blowing   in 

'. "     ill    "lle'r    eounlries?— Crpiea   of   (lie    |inblieatioiis  of      adnosplieric  air.    I  suppose  it  was  not  the  discovery  of 

rosiihs  oI'  hirse  <'s(:iblishineiits  in  otlier  eouiilriea  Mi',  liesscmer  that  carbon  could  be  burnt  out  of  iron 
air  i;eiirrally  miiI  to  llio  IMiteorologieal  CoiniiiiUee,  by  lilowing  air  into  it ;  but  he  v/as  the  first  to  apply 
and  (ley  liave  a  liliniry  «iiriT  lliey  keep  tliose  re-  tliat  discovery  to  tliat  practical  purpose,  and  for  that 
siill^.  I  am  nol,  s.ue  id  wlial  exiiiit  Ihey  have  de-  he  obtained  his  patent.  Assuming  tliat  the  burn- 
ei^lopeil  wliat  may  be  eallid  Ihe  system  oi' exeliango  ing  out  of  carbon  l>y  contact  with  air  had  been  dis- 
ol'  [lei-iodieals.  \\\tX  dim  a;;aiii  lliey  ha\n  a  large  covered  by  a  body  of  scicntilic  men  under  the  Goveru- 
iiiiiiibei-or  meleninlegieal  logs,  ninre  especially  IVuiii  nieiil,  the  nioiio|ioly  of  the  praelical  application  of 
mei'cliaiil.  '.essels,  dial,  an-  sriit  in  lo  llieiii,  and  thai  discovery  would  not  have  been  prevented,  would 
iliry  eiK'niiiMgr  the  sysieiii  of  imreliant  ea|.laii]s  il,  ? — Xo,  still  something  1  think  would  accrue  to  the 
Inking-  hiislwordiy  logs.  1  lliiiik  (liey  gi\c  a.  reward  ])ilblic  in  lliat  piudiailar  way.  For  instance,  in  a 
lo  rlio^e  who  kee[i  (he  liesl  log,  at  least  they  menlion  im^talliugiriil  laboialory  it  is  just  po.ssible  that  a  ccrtaia 
llaiil  ill  some  i\-ay.  combination  ormilnls  id'  a  superior  kind  might  oricri. 

i  l,4SO.   (!/,-_  SinnnvLsnii.)   Widi  regard  to  geology,       iiate,   and    also    certain    processes    of   obtaining  those 
do  you  (hink  it  would  be  a  ]iropi;r  a|i|iliea(ion  of  the      metals,  and  those  processes  and  results   of  different 
natinnal   i'liiids  to   bore   througli   the  l\-rniiaii    strata      kinils  would   be  tin-own  open  to   the  j)ub]ic   in  cases 
ill  order    \"    a.;ceiiaiu    Ilio    existence   of  the  reverse      where  they  might  not  otherwise  be  thrown  open, 
ot'  coal    o\er    a  v\idr   area   at   great  depths  ?— That  11,490.  Then  you  would  be  unwilling  th.at  any  per- 

is a  i]iiesLiou  oil  Avliirb  1  do  not  know  that  1  could  son  engaged  iu  investigations  of  this  sort  should  be 
gi\-e  ail  answer.  I  am  not  suthcieiitly  aeipiaiiited  allowed  to  take  out  a  patent? — Yes,  a  patent  on  that 
with  the  sulijeet  ol'geolngy,  nor  do  I  quite  understajid  point,  lie  might,  of  com-se,  take  out  a  patent  upon 
tlie  question,  tjf  course  it  is  of  very  great  iin|iortance  (piite  a  ditfereiit  subject  ;  but  as  to  a  patent  connected 
1,0  tills  country  to  know  what  amount  id'  coal  there  is  with  those  very  experiments  that  he  was  makin"  for 
in  the  eountry,  but  I  siippuse  that  individual  enter-  the  G"\  ernmrnt,  1  should  hardly  imagine  that  it 
Iirise  to  a  huge  extent  enters  into  Iliat  question.  A  would  be  right  that  a  man  should  take'out  a  patent 
coal  mine    is    a   source  of  piotit  to    those  wlio  possess       on  his  own  aeeount. 

the  ground  on  which  it  is.  ll,lyl.   You  .are  no  doubt  aware   that  per.sons  cm- 

11,48.3.  That  is  quite  true,  tut  the  expense  of  such  ployed  in  Government  establishments  have  frequently 
deep  lioriugs  has  been  as  yet  <|uile  tinaseerfained,  and      taken  out  patents  for  the  very  subjects  which  it  was 

the  prolit  might  accrue  not  altogtt  her  or  perhaps  not  at  their  duly  to  operate  upon  ? — Ye~. 
all  to  tlie  individual  m.akiug  it,  but  to  a  very   large  11, 492.  And   that   you   emi-idrr  not  desirable?—! 

body  of  pro|irietors,  and  therefore  the  question  arises  consider  that  it  is  not  desirable.    I  should  uotconsider 

wiietlier  it  would  not  be  a  Jit  subject  for  state  assis-  it  right. 

t^iuce  ? — l*crlia].s  it  might,  but  at  the  .same  time  it  is  11,493.  Would  you  offer  any  eiieonragenient  in  the 

liossiblo   that   those    benetited    would   be   those   in   a  i™)'  of  reward  for  di.-Jcoverie^  of  that  khid,  not  bein" 

hogi:  arm,  and  nut  throughout  the  whole  country.  rewards    by   way    of  monopoly  ? — Yes.       A    '^onerous 

I  I,4.S4.   Hut  -I  ill  over  a  very  large  .area,  and  if  other  government  certainly,  if  a  man  in  its  employment  bas 

similar  explnrafions  wore  made  by  which   odier   areas  '"'"'"   "    vely  valuable    discovery,    and    at    once  gives 

again  w Id  In-  b.'inlitrd,  would  orwoiild  not  that  be  a  "i'    "U  sliaro  in  it,  ;ind  all  wish  "to    patent  il,  ought  to 

pro[.erj"exteii>ion  ol  llir  (.Teoiogh-d  Survey? — I  think  reward  bim  to  some  extent. 

ivit.ailily,  BO    fur    as    I    am    .able  lo    understand    your  11,191.    Would  you  propose  that  it  shoidd  be  one  of 

question,  it  would  br.  the  functions  of  the   seieiitilie  conned  to   he  iud"c  iu 

ll.4s,0.  Willi  rneanl  to  -ilnti^di-,  do  you  expect  '"""''   "'    """'   'ibid  ?— I    have   not   thonght' of''that 

iliat     iiiii.d,     briinlii    w.i.ild    I.e   il.rived    to    slalisti,.id  rartieular  point. 

oli-mvations    fn.ni     the    eslaldelilnnit     ,,f     a    eouiieil,  11.49...    (J'rofessor    .Sl,j/ics.)     If  I    ondersland    you 

si.liig  dial,  ill  ilir  hist  pliiee,  there  are  societies  hu' the  ''t'btly  you  do  not    jiropose   to  abolish  the  system  of 

eMllrrlloii  of  sliilisties,  ami,  ill    the  second  ]daee,  there  l'''"'"'s  altogether,  but  only  to    prohibit   persons  from 

I-  ai  tlir  Lr.cal  (Jiivnnimi.iit  lloaid   an   ollieor  of  ,',m-  ''i'^'"."  "i"    a  patent   who  have    made    researches  in 

slarnilJo  nullinrily,  who  is  aliln    to  diivi't   ioipiirirs   of  ""'    <->oMniiimiil    eslaldishnients   which  lead  to  some 

thai  -oil.  mid  also  thai    lli..    i-egishar    eoueial  coll,,. Is  l""''ess  wliicdi  is  nf  a  naliire  to  be  valuable   in  a  pccu- 

rtali-tirs  beniing  iipi.n    pnlilii-    leidlli    and   npim   odior  "'ary  pi.iiil,    ot   view?— 1   think    so;    a    ]iatent  I  mCiUl 

qoi-,tidiis   of  pnl.br    !iiip„i|n,iire?— 1    pi-csiime   that  if  ""''  '■'■"■"■•'  '""'■'I  subjisd. 

this  new  system  W.I  rcarriod  out,  it, voiildiiicoiporate  .'.'■''"'■    '  "'■•    ."-""""V,,..,,.)    It    w,.uid  be   a    matter 

ml.,  it~.lt  some  existing   instil  ill  i.iii.s,  tin-  iiistainc,  Ihe  ■'"'■"".-    out    oi'   on  esligatioiis  wliieli    it    was  his  duty 

A    lif.nonn  I-  K.iyal  with  Ills  iustitiitioii,  ami  llio.,r  iiisli-  '"  '""'biid  ?--Y.'s  ;    of  eour.se  he  would   be  requircil 

Inlinn.  dial  you  speak  ot  as   leeon.liiig  statist  i.s  ■   ami  '"  ''I'"''  '''""'"  ' ''i"  '"  'be  Civeniment. 

111..  iidi;..it.-igr     in  tin.l   .■a-o  wnilM   rallnr    l,c    Ihnl    the  11.497.    You  stall-  dial    it    haO,e,-ii  ,.l.<ri-ee.l  by  Sir 

'li.ii   ii.-n.ii    rnnno.-l.-.l  with    lliis   .vntial    I -,1  would  ^^'H'-""  ■|'lioiiisoii  llinl    lln-re  uiav  1.,-  main   prone|-ties 

"'".'■  int..  .- .-I   will,  M-i.-nlili,-  iinii    , ,,.,,,j  „|||,  of i.-s..f  wlii,-li  w,-  1,0. .w    liilh"  ,,r  in.llii,,.',  because 

""'■■<■   'l.pai-lm.-nls    in    an   ..lll.-nd  ,.i  ,,.mi-nlli,-inl    e .-,  e,  '""'-"""  l.''lg-'- "I' I  In'm  .-an  oiilv  I.,-  obtained    tbrough 

■""'  ''"■>   """ill  --'11    »"i-l.    Inn inielv  l.ie.-llin-.      lie  'M'.-i  ms'iils  iinohing    Imig    lini,-,  nod  then  yon  point 

""-'"    ''■''•"■    l"-n.-[il.    in    Ins  nwii    siiliji-.-ts    li- |h,,<,.  ouIH" vert  liel,-ss  siu-li  experiun-iils  may  be  of  great 

''""■'"'■'"■    i"--i.il..-i  ■    of  dn-   .-oun.ir,-,niii,-,lnd    will,  " il  iiiiporlaiiee;   is   there  any  reasou'wliy  private 

oil"  r  .l'-|.ai(nn  or.  so.-ieties,  w.-ll  est.-dilisbed.  slionbruot  eouduet'oliserya- 

ll,l^ti.    Sin-li    l„.i„.,    ,d|-eady  ill    „nne    ,ne,«„iv    ||,n  ''""-"''H -  iml  ?— .Vs  lar  ns  Ihe  lllatl,-|-  of  lenme  is 

cas.-  a;  i-oganls  piiyiilj.  so.-i.-ti('-s?— (Iiiilr  «,,  i-.ai.-.-iocd  lln-iT  iiiiglit    be    m,  reason  why  they  shoulil 

1  I,  IST.    v., I    !-,„■  onr  1 nil  „]'  .  ■,      if     ■  ""'  '   ''"'  ■'"  '■"'  ''^  ''"'  '"'il'bog    is  ,-,,ii,-ei-ned  1  do  not 

tigall.ni,-:    , n-i.  ■ d.-i     ...,v,-ini,i.-i,l      '    d""-|'"  """'~  "''''  ''"'"'  '"  '''  '""''''"--  suitable  tor  die  purpose 

iiiininlv,  llnil  di,.-,,.,  ri.-     w.,iil.l  l.i-  I  lir,  u  ,       '' l'     d'  '">'■''"'."■    "'"'"*    '■oiiiilry  al  the   pre.-ieiil   moment.     If 

w  lioi-onn-  dn-„nl.n,l   n|-  nw I,,     l.o  '"   "  ill-  (  lo,  eMiiiirii  I   wish    to    e..lldii,-t    Mlel,   iunuirics,  and 


doulit  awai-r  llialil  i-  ,,,:„.,.    ,._    l.ll:]  .' t\    >""-'"''"'       sil.-li  in.piiries  m,-  lol .nulm-l.-d  ill  Ibis  eountry,  tlio 

dis.-ov.aies    tlnil    mo    dn     m  In.  .'Is'  ,  t  ,       ■"''""''"■  lu  st  I  11  iiig  w..iild    b,-    lo    Imve    a  siiitnbl,-  bnihling  of  a 

eerlailily.  I  ...i-nls  .  -  - 1  os,       siillien-iidy  s 1, siriiel  iini,  mnl,  b.-iiig  in  the  Ininils 

1  l,4SS.   .So  Iliat  a  ,.n|,  wlinl,  mo-iii nn,       I  "'  It'"'  '  •"''""""";■"''  -^""''-i';"-  stnliiliiy  of  tenure  as 

conl.l    still    1,1-  obtaliH-, d    too         y  wo            i  I    !*■■  "       -  "   ;—l™''^'""-    l^o  , Ion  it  you  might  suppose 

obl-oiie.l  for    .1    ■no,-,,  s  ,.n    .     ,          r                  .             '"'  '■'^l"'"'"""''  iioolyiiig    a,  long    t„iu,    to  be  itudertaken 

>'"--"■"  I          •'   l.'oe..„s  alb,    the   discovery  bad  beet,  by  a  piolcssor  at  .soino  college  in  some  university,  but 
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the  succe??oi'  of  that  particular  professor  in  that  par- 
ticular Jepartmeut  miiiht  turp  his  attention  to  quite  a 
different  sul:ijecr,  and  he  miiiht  not  contmue  the 
experiments  thai  his  predecessor  had  begun.  There 
you  have  not  a  suilicient  guarantee  that  experiments 
once  begun  shall  be  continued,  and,  of  course,  in  such 
experiments  the  long  continuance  is  everrtlnng. 

11.49S.  Do  you  think  tliat  a  GoTerument  council 
would  bemorelikelv  to  direct  the  continuance  of  such 
experiments  than  the  authorities  of  a  college  or  univcr- 
sjiy  ? — I  think  if  it  were  known  that  one  of  the  <ri-eat 
objects  of  such  a  council  was  to  conduct  experiments 
where  a  long  time  was  required,  once  those  experi- 
ments had  begun  thev  would  consider  it  a  m:\tter  of 
primary'  duty  to  keep  the  experiments  going. 

11.499.  On  the  other  hand,  might  it  not  be  possible 
that  the  spirit  of  routine  might  induce  them  to  conduct 
them,  perhaps,  rather  longer  than  was  necessary, 
having  ouce  been  begun  ? — That  is  possible. 

11.500.  {Chairman.)  Is  the  building  which  you 
contemplate  in  that  part  of  vour  evidence  something 
distinct  from  the  laboruiory  to  which  tou  reier  after- 
wards ? — Xo.  I  think  not ;  in  fact  it  would  furm  a 
part  of  the  physical  laboratory. 

11.501.  Those  experiments  could  be  conducted  in 
the  physical  laboratory  ? — Yes. 

I],o02.  [Mr.  Sa>i'/uclso?i.\  You  speak  of  the  verifi- 
cation of  standards  being  a  labour  of  such  importance 
that  it  can  only  well  be  pursued  in  a  Govi^rninent 
institution:  are  you  aware  what  is  the  practice  in 
other  countries  with  regard  to  that  ? — I  am  not  sure 
to  what  extent  the  thing  has  been  developed  in  other 
countries,  but  in  this  country,  to  some  extent,  we 
initiated  the  system  of  getting  accurate  standard 
thermometers,  and  verifying  thermometers  in  the  late 
Kew  observatory.  The  Kew  committee  in  connexion 
with  the  British  Association  did  a  srreat  deal  of  valu- 
able work  in  keeping:  standard  meieorolo^'ical  instru- 
ments, and  in  verilying  the  instruments  made  by 
opticians.  I  believe  that  20  years  ago  it  was  quite 
impossible  to  get  a  thermometer  of  any  accuracy  from 
any  optician,  but  at  present  it  is  to  be  got  with  the 
greatest  ease,  and  that  was  broufrht  about  bv  the  Kcw 
observatory  working  under  the  Britisli  Association; 
but  the  British  Association  has  now  given  up  their 
connexion  with  that  observatory.  If  there  is  a  phvsical 
observatory,  I  think  it  ought  to  have  some  duties 
attached  to  it  coimected  with  the  standards  of  weight 
and  measure. 

11. 503.  In  speaking  of  a  icinlstrv  for  scientific 
affairs,  do  you  mean  that  there  should  be  a  special 
minister  for  science,  or  that  science  should  fnrm  a 
department  of  an  existing  .Secretary  of  State  ': — I  have 
not  studied  that  question  in  this  particular  aspect,  and 
I  am  not  prepared  to  s;.y  which  of  the  two  would  bo 
the  best  aiTangeme:,r.  I  should  imag-uie  that  to  1>pgin 
with  science  would  not.  perhaps,  be  enou^rh  for  an 
entirely  new  minister  of  state  :  but  one  does  not  know 
what  it  may  come  to  afterwnrjs.  if  it  be  once  com- 
menced. 

11. -504.  But  at  anv  rate  yon  would,  pei-haps.  think 
it  desirable  that  tla-re  should  be  a  pernianenc  under- 
secretarv  under  the  control  of  .-'me  responsible 
minister  ? — -Ye-. 

11.50-5.  And,  perhap-.  you  v/ouIdpref-T  that  in  the 
present  circumstanc.;s  to  a  special  minister  ? — Ye:^,  I 
think  I  should:  it  might  foiTU  a  division,  pi_'rh;qir.  of 
the  rainistn"  of  education. 

11.506.  {Chairman.)  Do  you  think  that  all  ques- 
tions cotmected  with  science  should  come  before  that 
department ;  for  instance,  in  matters  specially  connected 
with  the  Admiraltv,  would  you  have  the  Admirahv 
refer  scientific  questions  to  this  department  of  the 
Government  ? — I  should  think  they  ought  :  and  I 
suppose  that  the  Admiralty  would  he  represented  in 
a  council  of  this  kind. 

11.507.  (Professor  Stokes.)  The  question  wlh:ther 
there  should  be  a  body  of  scientific  adviser^  to  the 
Goverument,  and  the  question  whether  there  ^llOuld 
be  Government  laboratories,  are  distinct,  are  they 
not  r — Certainlv. 


11. oO^.  Supp.-in-  that  It  were  not  decided  that  I3.Si,irari. 
there  sliould  be  G'->verum,-iit  hiboratories  bur  that  it  ^"^z-i^^^' 
were  decided  iliat  there  >honia  be  a  budy  of  scientific  __j' 

advisers,  ought  they,  in  th;U  ca-'-.  <]•->  vou  liiink.  tn  lie     31  yi^y  js;^^ 

paid    or  unpaid  ? — I   think  rluit     all    ■idv!M_-i>    giving        '- 

responsible  :idvice    to    the   GovernmL-nt    un  ■lUe.-tioiis 
of  that  kind  should  be  p;iid  advi^L^r-. 

11.509.  Do  you  tldnk  that  they  ouirhr  ir,  ],■:■  pulJ  by 
something  in  the  naturr  of  a  rHiaiiiini:  f-i'e.  or  j..;!;.!  n- 
if  their  whole  time  were  to  be  u-'cu])!';-!  ? — Tliat 
depends  upon  circumstaneL-s.  It'  ih*_-ir  -n  Imle  lir^ii' 
were  not  occnpieil.  I  su]-.p<)-o  the\-  iv>:jld  bo  paid 
something  in  the  nature  '"'f  a  nTainiiiL'  fi'C  ;  lliat  i>  .1 
point.  howL-v^r,  up^.m  wliidt  I  ha\-e  r.ot  ihuu-bl  \-cr\- 
much. 

11.510.  You  have  nor  (-rni-i.loreil.  I  pi'i\^;:inr-.  Ir.iiii 
what  you  say.  how  such  ]>arfi[il  -.  rvji--.  tn  th-  Go\(_-r]> 
ment.  that  i~  to  say.  servia-^  orrujiyinir  'mly  a  pai-i  uf 
the  time  of  the  advi-ers.  ci.'uld  be  rend^-rrd  eoinpaliMr- 
"with  other  work  indi-])endei)T  of  the  GovernnK-iit.  .-neb, 
for  example,  as  giviufr  lectures  in  definite  trrni~  r — 
ZSo.  I  ha\e  not  consideri_<l  that  subject ;  but  still  tliL: 
Government  very  often  call  to  their  aid  a  council  ot 
officers,  who  are.  in  one  sense.  Government  oiilce:.-. 
and.  in  another  sense,  ha^e  a  irood  deal  of  private  work 
of  their  own,  a:id  in  those  ca-es  the  private  work  iiis: 
not  been  found  to  ho  iiic.vmpatible  with  the  (.Toveru- 
ment  work.  The  .Vvtorn-.-y  Genera!  and  the  Solicitor 
General,  for  instance,  are  the  la\^'  ad\'iser.^  oi'  iIil' 
CroA\-n;  but  they  can  take  private  cases  as  avcU  as 
Go'^'crnment  case-^.  and  thev  devote  a  part  of  lht.-ir 
time  to  the  one  and  a  part  to  the  other.  It  i-  a  ques- 
tion of  expense.  If  the  Government  wish  to  secure  a 
scientific  man  to  themselves,  they  must  pay  him  a  gooil 
salary;  but  if  only  Ii is  occasional  services  wert-  rt- 
qnired,  I  suppose  that  the  Government  would  m:ike 
arrangements  with  him  to  give  only  a  part  of  his 
time  to  their  objects. 

11.511.  Would  you  prefer  giving  him  some  moderate 
salary  bv  wav  of  a  reiaininj  fi.-.?,  or  pacing  a  fee 
according  to  the  amount  01  time  whieh  any  partiruhir 
question  would  require  from  him  to  answer,  something 
in  the  nature  of  a  barrister's  fee  ? — I  think  that  a  clt- 
tain  fee  should  be  iriven  proportioned  to  the  time 
occupied  by  the  adviser  in  elaborating  his  advice.  I 
suppose  that  what  guides  the  Government  in  the  case 
of  the  law  otlicers,  would  be  sufficient  lo  guide  tlieni 
with  reference  to  ofiicers  whose  advice  might  be 
required  in  other  depai'tments  as  well. 

11.512.  (Mr.  Sanir'elson.)  Is  there  anv  r..'a«':>r.  tn 
suppose  that  the  advice  Avhich  the  Go^'trnment  wnuld 
receive  from  a  council  would  be  better  than  the  ad'^'ice 
which  it  would  obtain  from  individuals  of  hiirh 
capacit"^-  ;  woitld  it  not.  perhaps,  rather  be  on'?  nf  rlc/se 
case-^  in  which,  in  tliL'  multiplieitv  of  coun-^idioi-^.  tliuie 
might  not  be  wisrloni  ? — -It  niiiiht  be  so,  but  vou  v/ant 
a  permanent  arrangi-ment  ;  and  theu.  even  ii"  rliore 
were  a  scientific  council  reeognisnl  liv  the  Go^o^l]]n^.■ut. 
and  giving  the  Govrrnmeut  the  bulk  of  th  ■  advice  tb.at 
thev  got  upon  these  que-tion-^.  ^tdl  ^imee  i-  >o  i.li- 
vided  that  it  might  ultimatflvbr  neci  -"-sarv  fi  c;i!l  fur 
the  advice  of  -nme  out-ider.  and  I  supi^o^i...  in  I'lat 
case,  if  advice  wrre  required.  1,'f  would  brjiaid  ac.-.id- 
iuL'  to  som*-  propLT  in^.-tliod  ..d'  payiUL-iit  lur  thu  a^hii;-,' 
that  he  gave. 

11.513.  Assuming  tlic  bo^t  man  In  ea.-h  dei^art- 
meni  to  be  on  the  council,  wr^uld  it  w  ivoull  it 
not  be  better  that  the  advice  should  come  to  the 
Government  from  the  Individual  membei'.  rather  iliai\ 
if  I  may  u:^e  the  expressioi!,  dilutt-d  through  the 
council: — I  suppose  manv  such  ipiestioiis  would  oriiri- 
nate  with  the  council,  who  would  represent  the  Govi  rn- 
ment  as  far  as  scicnco  T\-as  Ci">nrerned.  and  would  ^tal■t 
questions,  and  if  they  could  not  answer  tho-e  qm-tinus 
themselves,  theu  the  questions  might  lie  put  to  >omL- 
outside  body.  Then,  when  a  question  was  siarti-d  by 
the  Government  with  regard  to  science,  it  ]nighf.  to  a 
certain  extent,  be  supposed  to  be  started  by  the  conned  ; 
it  would  not  be  started  by  some  member  of  the  Govern- 
ment apart  from   the   couDeil,  and  put  to  the  council, 
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I  •  ,fi,-n   tho   ouoalion  ivouUl  Iw  started  in   tho  Minister,  iu  tho  first  constitiitinn  of  such  a  council  ?._ 
B.  S„-,c<„l      Viit  V.  >  .  nin            1     ■  j  ,,_.j^^  j,^.^  Commission  should  advise  fliem. 

"^'f "'  '■'""J'r-.14"l!nt   maiiv  of  those  questions.   1    |nes,une,  ll.,519.  (Sir  J.  P.  K,n/-S/i„ttl<-,ro,t/,.)  Have  jou 

— '         xTMil.'l  eome  from  on'tsi.le  and  ivouUl  he  pressed   n|.on  ever  tliouglit  whether  a   smaller  body  of   men,  of  the 

31  Slav  lS7i.      I      c^vrrnment    and  the   Government    would   reler  most  emmeut  seiontilic  qnalitieattous.  might  not  provj 

than  to  one  of  two  authorities,  either  lo  a  eoiineil  or  ii   more  efficient  consultative  body  for  the  piu-poseot 

t  I  an  individml  •  whieh  of  the  two  do  von  think  would  selecting  seientilie  men  for  special  investigations  thim 

,\',|,.,1hM-—1 'think  that  if  a   council   of  this  kind  ii  niiicli  larger  body  ?— With  regard  to  the  size  of  the 

w-ere  reeoenised  the  (hn eminent  ought  to  refer  them  body  I  am  not    prepai-ed  to  say.     I  should  fancy  tlinl, 

to  this  eouneil   iieeanse  tliev  would    be  considered   as  in  some  re.|Heis,  the  consultative  liody  ought  not  to  he 

II  .  r>-oeii«ible  advisers  of  the  (loiermnent  with  b.o  large  ;  but  I  sup|iose  that  ll  you  had  a  body  of  this 
iv'.irdVo  a  ..reat  mneunt  of  seientitie  questions.  No  kind,  and  al  the  ^aiiio  time  you  had  a  number  of  iusti. 
de^Iibt  there'are  other  qnesticns  paillv  seientitie  and  lul.ons— altli.aigli.  as  Iholessor  Mokes  remarked,  three 
nartiv  net  Yon  will  alwavs  fmd  a  border  regi.ai  ..f  two  |.oii,i>  are  d.lhrent— yet  it  might  naturaUy folio, 
,H„.stious  of  the  kind  upon  which  vou  are  not,  perhaps.  thai  llo^  direcl.a-s  ol  those  various  institutions  migh, 
.,1,1,'.  ,„  le-isl-ue  at  once;  but  all  Irulv  seieiitilic  qnes-  lie  numbers  ol  llie  council,  and,  perhaps,  you  wouM 
lions  onsi'ht  to  be  referred  by  the  Governnunt  lo  the  liax e  a  lew  outsnlers  at  the  same  time,  hut  not  too 
scientili.^-onneU.  who  are  the  authorised  and  perma-  many  ,  ,  ,  .  , 
nenllv  responsible  advisers  of  the  thoernmrnt  ui  all  ll..iL'0.  i(/„nrn„„,.)  \  on  have  not,  I  think,  ci. 
strietiv  seientitie  matters.                                               ,  P'c-cd  any  opinion  of  voui;  owm  as  to    how  largo  tfe 

II  M5    In   what    wav   would   the    advice    el     th,.  prop, ,>,., 1  emincd  should  be  :— No.  1  have  not  ■  bull 

council  be  belter  than  ll'iat  of  tlie  in,livi,lnal   m.anb.as  ,I„  n,,l  ihink  llial  it  ought  l„  be  l,3o  large, 
of  thai  council  who  are  the  highcM  ailthorilies  on  the  I  l..'>-l.    I  llinik  (.•,,lonel  .siranL'e  reconimcnaed  ftom 

q,i,>st'ion  nn.ler  review  ?_Ueeause  I  Ihink  that  .sei.aic,.  30  lo  .>(■  ?. -hilly  is  a  larg,'  immbvr. 
has  ■!  nniulier  of  bearinns.  ami  that  a  qu.'stion  luiglil  1  l..,L'L',   D,,  you  lliink  that  a  conned  not  exceeJiug, 

i^'^,,i^  ,>.  not    .mc  branch'"  of  science,  but  a  great  many,  say  10.  wouhl  be  sllll'icient  bir  the  purpose  :— I  am  doI 

and    vo'u  inHil.  for  instance,  have  to  call    in   various  Muv  that   1  loue    -In, lied  the  subject  sntficienllj  to  be 

men  of  si-ienee  of  ditferent  kinds.    In  onler  10  answer  able  1,,  -ay  what  ollglit  to  be  the  ^ize  of  sucll  aconjlcil, 

this  question,  vou  nudit  have  to  call  in.  iiol  theadvic-  but  10  might  b,.  somewhat  too  -mall,  :md  I  shouldsa; 

of  one  member   of  the  council,  but   the  advice   of  a  that  .10  w,.ul,I  be  to,,  large.     1  ihink,  to  some  exlei^ 

number.     Of  course  there  are  a  number  ef  questions  an   ariangeimiit  of  this  kind  must  he  left  to  develop 

regaialing  which  some  o^  the  members  of  the  council  il^elt■.  like  oilier  things. 

would  naturaUy  be  silent,  bnt.perhajis, agood  many  of  1  L.^iSo.   (  C/iiiirjiiiiii.)  In  iiiie  part  of  your  cvideiee 

them  might   be  interested  in   answering   a  particular  y,ni  reeomnuant  thai    the    tu,\eiiiment   should  endow 

question  Tuid   would   give  their  answer,      hi  a  case    of  prohssor.-hip>    in  provineial   colleges.      Do  you  thml 

thai  kind    I    should  fancy,  however,  ihat   it    ouglit  lo  it    ,l,'-iral,le     that     th,'     Government     should    enjoff 

come  as  from  Ihe  whole  body,  beeans,'.  reallv.  in  most  spia-ial  i,ri,|,--,,rship-.  ov.  rather,  render  aid  gencrallj 

questions  no\v-a-days,  the   question  w,uil,l  not   inMd\-,'  t,,  Mieii  ii,-tiini ioii> ': — I  think   the   lw,>  questions  ate 

one   ],aili,ular   branch  ^,1'  seii'lic,'   only,    bin    it    \\oiihl  s,,mewlial  ,lislin,a.      As  far  as  the  question  of  scieuce 

involve  the   i,,inl  operation  ol'  two  or  llitee  branch,  s  is  c,,iieeriied.  perhaps  spi'einl  profes>orslii]is  are particQ. 

of  seieiu','.  laiiy  calhal  np,m    to  be  the  representatives  ef  science; 

II. .-,111.  Take,  l',n'  ill>tane,'.  -neh   a  ,ja,-lion  as   ihal  and,  ;is  far  as  i  In-  ;uivaneenienl  of  ^eience  is  concerned, 

will, I,  has  b,.,ii  r,a.|a,lly  referiid  l,i   a    i,,mmil  1,'e.  llie  Ihe  ;ii,l  ,,!'  (;„\rrnineill   might,  from    that  reason,  ifil 

etlicivmc  ;ui,l  ,-l;il,ilily  o|■sllip^  ,il' war.  «,,ul,l  lliere  \n-  w,  le  nol    njs,„i;,le,l  with  any  other,  be  given  lo  cei- 

inn-  ;i,i\;inlage  in  relel  ling  ;i  qu, ■.-lion    of  lh;it  kiml    I,,  l:iiii    pr,,l,'— ,,r-    in    e,uilr;ulistiiiclion    10    certilin  othei 

111,;    ,,,iineil,   ralher    than     I,,    a    c,,nnoitlee    spieially  pr,,res-,,r-  :    1,111    ^lill,    as  ;i   matter  of  iioliey.  it  woillj 

al,p<,inle,l.  as  has  been  done  ,,11  ll,e  ,„',a,-i,,n  I,,  who'll  b,-  ,l,.-ii;it,h.  u,  eii,l,,\\ .  0,  soin,'  extent,  all  the  highei 

I    refers — I    think    that    if   lb,  re   wer,,  ;i    .■,,nned,t'  bniio'lu- ,,1' h.irning  in  llie  dillerent  provinciid  cenlDS, 

this  kill, I.  the    coinnal  v\„ld,l  lia\ ,'  p,,\\,r    lo    a— ,,eiale  villa, 111     neiLing     a     s,,ine\\liat      ilu  idieus    distiuctitiu 

olh,  r  |,e,,pl,'  willilluan  in  a  ,■;!-,■  .,l  ll,;il  kiml.      S,a,  i„  e  l„.|«,aai  ill,,  arl^  an, I  ihe  -,aen,vs. 
i^   s,,  r;uiiilie,l,  Ihal    llie    .■,,iiiieil  w.ail.l  nol    b,.    abl,.   ,,1  1I,.-.1M.    ,\r,'    iheiv    any    oilier    poinl^     wliicll    ,voli 

lliriii>,lve-  1,,  Mtlle  ;dl  ,iue,-li,,iis  :  bin  ii|„,ii  parlieiilar  think    nqniiv    a,l,Uii„md"  ,liieidati,,ii  ;■  — 1    ihiiik  iml. 

qiiesll,,!,.,  -iieh   as    you    name.  \  ery  likely  Ihey  wool, I  1  have   sii  llieirnllv    |„,iiii.d    ,,ul    llu'   fact  Ihal  iJl  aicl 

as-,  „[:ii,.  ,,ili,r  iie,,ple  \\  illi  I  hem.  o',-ei  \  ali,,ns,  al  the  pia'soiu  monu'ni.  are  reallv  stopju'd, 

11. ,',17.    l).,y.,u  think  Ihal  (hey  wonl.l  be  nmrelikily  ami    al-.,    ..luhal    inip.irmnc-    it     i.-.    if   we  wish  to 

I,,  make  a  indieioiis  selection  of  Ihe  licr-onsl,,  b|.  e,,u-  ha\,'    an     ,\a,n    ri,-,>r,l   of    lb,'    .-nil,    thai    we  sIloilU 

suit,, I  Ih.iii  lb,-  Minislerof  Slate  woiiM  be.  willanit  th,,  ha\,.  lb,'  nu -  ,,['  ir.uang  cMiv  ei  inp  ef  spots  iu'n« 

n,Ki,a'    of    su,-li    a    , mal  ?— 1     Ihink    -,,.   I„.,aiii-.'  .'i  I  !,,■  .-nn',-  -mia,','    li,,in    our    p:i'rl'  of  ihe    limb  to  tkl 

ii,ilii-l,  r  ol   slal,'  i,-  Ilkelv  lo  ki„,n    111,'  ,-.a|,abihl  i,■^  ,,lh,a.  1   llial   in  ,,r.I,T  I,,  ,1,,  lliis    ]Hn-|iaps  lllorO  tlm 

o!  ^;^i,,lIs  m,.n.     Tllrr,'  ,aie  a  ii Ii,  |- ,,!  iii,  a,  kil,,wn  l,,  ,„„■  -lalien   «,,iil,l   I,,-  n,.e,.-,n  V.  ^o    lloil    if  there  WK 

s,.i.ail,lie    l„„lies    a^    |,l  ,,r,,iili,llv  e,„n ,  1  sani    will,    |,al--  ha,l  n  .■alb.-r  al   ,,iie  Mill  i,ai  we    nfmlil  expect   il  to  1« 

tiiail,-ir    biamdies  ,,i'    s,-i,.ne,.,   bnl    III, or    kn,,wl,',lg,'  of  g,„«l  w.'allu-r   al    aiiollha';  and    ai,-o    ihal    the  obsiT- 

Ol.,,-,.   siibj,.,i.-   ihas  ii.il    a|,i„.,il   1,,  -i,l,i>,   il   ,,nly  \  ,il  i,,ns  ,.|'  i  h,.  siiii  ought   nol   lo   be  entirely  continol 

ap|„als    lo    Ih,,-,-  who    ;iri'    ,a,L'nisalil     willi     Ihal     |,ai-  I,,  |,li,,|,,eraplile  ol,ser\  atiiuls   al  a  parlienlnr  spot,  W 

1i,ii!:ir   -iibjeil.       I     slaaihl    sa\-  ihal    1   III,'    liio>l  al    I  he  -aine  lina'  wa'  ought  lo    h;t\  e    spectroscopic  ob- 

ilii|,"rlaiil    ",l,,li,'s    ,,!■  a    ,' 'il   ,,1   Ihl-    kin, I  n.,iiM    bi'  s,'l'V  al  i,.iis  ..f   III,'  ,-uii  ami  observalimis   of  ihc  llctinie 

lo   1 w     wh;il     iii.liililiN'ils    w,,uhl     I,,'     lik,.h     I,,     l„.  inll, I, ',„','    ,,l'    lb,'     sun      ami     ,'\  e    observations.      All 

aiilhorllii's  on  |,:irli,'uhir  points,  anil   lo  as.-n.'iiil,'  III,, si'  lh.,s,'    ,.l,-,'i'>  al  i,,ns    oiiglil     lobe    taken  al   the  silll« 

iii,lni,l,ia|.  ivilh  llninsi'K,'-,  nlu'ii  siiih  |„,iiils  i',,n„' up.  liiii,'.      I  I  hi  ilk  n,-  have  oiiU   to  look  al  wluil  hn.s  lia'" 

Al  III,'  |,i','s,'iil  m 111.  M'alli,  n,,  s,l,'iii;ii,.  a,l\  il',' ,'aii  ,1. I,,-,,'    nil, hi'    wlial    gi'eal     disadMinlages  ccrlai" 

"lb',1    1 -k,',l  hy  Ih,'  G,,v,'i'',iiii,.|il,  be.aus,'  111,',    have  .,l,sen ns  ,,[    ili,.  sunlmve   lieeil    taken.     AVo  ll«« 

not    111,'    III..,' ri     loi'    go'lling    il.      'I'h,',     In,',,'    no  oiil,   I..    l..,.k    al    ihe    disa.lvanlages    under    wliicll  Al 

m.ai.s  \.\   whl.'h  lli.'v  .an  ..l.laili  sei.'iilili.'  .'i.h  i..'  .,ii  .i  s|„','l  r,,s,'.,pi,'  ,,l,s,'rval  ions  of  th'e  sun  have  been  laiW 

g,,al  niiiiib.'i' ,,l  p,,iiils.      Th,',    h.',,,'  II awl all, I  bv     Jlr,     l,,,.'kv.'r    in     lliis    eonnti'v,   to     see    of  ivlnl 

tell    Iheiii  who   is    ll,,'  pi,,|„'i"  |„'i',,,ii    lo   , -nil,  ,'ni.l,  iuip.a  lane,-  il  o.  lo  li:n,.  s.an,'  iiieliiod  of  pnltillg  tll«< 

eoiisi'.|ii.'iillv,  Ih.'i'i'  111'.'  I ,1,,',    ,,r  ll.ih..,s    111  will, 'I,  ,,bs,'nall,.iis  iipiai  11  l„,||,'i'  f„„ii,|o'. 

s,'i.l)e,'    nnghl    1"'    v,'i,     w.ll    ,all,..|    in,    l,„i     i|     i^    n,,l  ll..'.L'.i.    I  b'  you  ,'oi.si.ler  K.'w"  to  be  a  suitablo  pl«" 

.'iilhsl  ill,  or  iii.'.,nq..'l,'iil   p.. -..us  gi,,'    ih.ii'   ,,piiii,,us.  b.r  lln.-e  ..b.s.'r'vat  ions  f—\  Ihink  it  is  one  oftlion*' 

simply   lii'cans,'    ih.r,'   is   u,,   ma,  liiiu'iy    for  ,,l,i;,iiiii,g  suitabli'    in    this  einiiilry,  and   if  they    had  a  cciitnll 

Kcii'iirili.- a.lvi.'.'.  ■  '  slalioii.  1...  iloubt,  ns   far  as   Kew    is' coneerneil,  Ke» 

11,3|.M,   Who  woill.Mie   Ihe  l.esl man   lo  luUisi'  the  woidd  be  a  good  stalion,     Bui  1  should  fancy  111"' •' 
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would  bo  desirable  to  havo  as^oolaiod  witli  ;i  central 
st^iiiou  sonic  other  stations,  not  ueecssavilv  in  this 
countrv,  but.  possibly,  in  one  or  more  of  onr  colonics,  in 
which  )"ou  eouUl  be  sure,  in  one  way  or  other,  of  beiug 
able  to  ascertain  tlie  bchaviom-  of  ench  group  of  spot* 
as  it  crossed  the  sun's  sm-face  from  day  to  day.  About 
one  half  of  the  groups  of  spots  taken  at  Kew  hare 
heen  lost  on  acL^ount  of  bad  weather.  AVe  cannot  tell 
the  beliavionr  oi'  each  group  of  spots  a?  it  pas^es  across 
the  sun's  surface.  AVe  have  lost  fully  one  half  of  the 
information  which  nature  was  willing  to  give  u^.  by 
means  of  bad  weather  at  Kew,  lliere  is  only  a 
limited  amount  of  spot?  produced  on  the  sun's  surface, 
and  if  we  do  not  use  our  opportunities  in  getting 
tUem.  wc  shall  not  get  more.  \Vc  have  passed  the 
maximum  and  m-e  going  into  the  minimum  years,  and 
in  a  few  years  we  shall  have  none  at  all. 

11,526.  Would  it  Lx"'  ineonvenient  to  conduct  those 
observations  at  an  ordinary  astronomical  observatory? 
— Yes.  I  think  it  would,  because,  drsf  of  all,  they 
embrace  a  subject  of  their  own.  and  next  because,  iu 
order  to  be  properlv  carried  out,  especially  the  spectro- 
scopic part  of  the  observatious,  they  require  to  have 
associated  with  them  something  iu  the  shape  oi'  a 
chemical  laborarorv.  In  fact,  the  process  is  so  very 
different  from  that  of  ordinary  astronomy,  that  I 
should  hardly  imagine  that  tliey  could  be  attached  to 
an  astronomical  observatory.  I  believe  the  present 
Astronomer  Royal,  ^tr.  Airy,  when  asked  to  make 
certain  observation?  that  are  more  immediately  con- 
nected with  astronomy,  luis  replied  that  he  cannot 
undertake  them  because  they  would  interfere  with  his 
irreat  oifiee  of  making  Greouwieh  the  uarional  lime- 
keoper.  He  lunst  keep  to  a  certain  partieuUu'  style 
oven  of  ordiuarv  astronomical  observation,  and  he 
cannot  much  depart  from  it.  1  should,  therefore,  ima- 
gine that  if  a  large  department  of  this  kind  were 
commeueed  it  would  be  very  unfair  to  the  Astronomer 
Koyal  to  put  so  much  addiiioual  work  upon  his  sh'nil- 
ders.  and  to  ask  him  to  undertake  the  charge  of  some- 
thin*:  that  was  so  verv  ditierent  in  ;iLI  respects  from 
Ills  orvlinary  work. 

l,o27.  Oo  those  remarks  apply  also  to  the  colouial 
ooserTfttovies  or  the  oliservatorie?  in  India;  do  you 
think  that  they  have  already  quite  enough  to  do  ? — I 
fancy  they  do.  The  most  natural  adjuncr  to  an 
observatory   making   sim    observations    would    be    to 

The  witue; 


couple  with  if  mcteorologic;d  observations,  liecause 
they,  iu  their  present  state,  require  photography,  just 
as  the  otlicr  observations  do,  and  the  two  seem  to  be 
allied  together  iu  other  respects.  I  should  fancy, 
consequently,  that  meteoroloirical  and  ma!j:uetical 
observations  ought  to  go  along  witii  observations  of 
the  sun.  rather  than  strictly  astronomical  observa- 
tions. 

ll.o2S.  {Mr.  Sd/ni/choft.)  Do  you  know  whar  the 
practice  is  iu  foreign  countries  ? — In  Wilua,  iu  Russia, 
tbey  make  a  specialty  of  sun  observations,  but  1  am 
not  sure  what  other  observations  are  taken  there  ; 
agaiu.  sun  observations  are  not  taken  in  the  Pulkowa 
observatory,  which  is  the  great  national  observatory. 
Again,  in  America  the  observatory  which  they  propose 
to  put  under  the  superintendence  oi'  Mr.  Young  is 
quite  a  distinct  observatory  for  the  purpose  of  the 
sun.  and  I  imagine  that  it  is  the  same  in  France. 

1 1.529-  In  Iv^me  i^  ii  the  same  ? — In  Rome  1  do  not 
know  what  iis  particular  speei;ilitv  is.  Father  Secchi 
undertakes  astrouoniv,  spectroscopy,  and  a  great  many 
ditierent  things. 

11.530.  [_C/Kur/)hi)t.)  Would  observatories  of  this 
kind  )>c  costly  establishments  ? — I  think  not, 

11.531.  Xeitlier  in  their  ori^iinal  construction  nor 
in  their  maintenance? — Xo.  I  do  not  think  that  ihey 
would  be  costl}". 

11.532.  What  part  of  the  world  do  3"0ti  consider  the 
most  suiinnle  for  the  purpose? — I  suppose  that  tlie 
great  object  wotild  be  to  have  two  observatories,  at 
anv  rate,  one,  perhaps,  where  the  climate  all  ihe  v^^ar 
mav  be  supposed  to  be  line,  except  some  particular 
portions  of  it,  and  one  at  some  other  place  where  we 
may  expect  that  that  juirtieular  portion  of  the  year 
which  was  bad  in  the  £rst  observatory  would  be  good 
in  the  second.  If  an  arrangement  of  that  kind  v/ere 
made,  if  we  could  take  advantage  of  ditfercnt  esimatcs. 
I  should  fancv  that  it  would  be  the  best  arran^^ement. 

11.533.  You  think  that  if  two  good  places  ^-ould  be 
suggested  that  would  answer  vour  object  : — Yes,  I 
think  so. 

11. 534_  {Mr.  S'UDue/so't.)  Speaking  of  onr  own 
stations,  do  you  think  that  Malta  or  Gibraliar  would 
be  good  stations  ?— i  should  fancv  that  there  is  too 
much  west  wind  there,  and  that  India  would  be  a 
better  place,  and  the  Cape,  perhaps,  but  I  imiuol  sutii- 
eieutly  acquainted  with  that  point, 
s  withdrew. 


£.  Stacarl, 

Esq..  LL.D., 

F.B.S. 


Adjourned  to  Wednesday  next  at  12  o'clock. 
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11.535,  {C/tnirmau.)  The  advancement  of  science 
is  a  subject  to  which,  I  may  pivsnnie,  your  attention 
has  been  directed  : — It  has. 

11.536,  Have  you  atij  rccommemlations  to  olfer, 
the  adoption  of  which  would,  in  vour  opinion,  tend  to 
jnvmote  the  progress  of  science  in  this  countrv  :— I 
have  a  few.  which  -^viH  be  illustrated  by  the  comments 
which  I  have  noted  down  in  studying  the  evidence 
which  has  been  kindly  sent  to  me. 

11.537,  Do  you  mean  with  reference  to  the  state- 
ments which  have  heen  (.Irawn  up  by  Colonel  Strange 
and  by  Professor  Balfour  Stewart ': — Yes.  I  hud  iu 
pernsing  Colonel  Strauge's  prcciy.  in  page  t\  that  he 
says,  witli  respect  to  mitural  history,  -More   public 


,  F.R.S..  fnrtlier  examined, 

'•  money  is  spent  in  England  in  ceriaiu  departments 
'•  of  natural  histoiy-  than  in  all  other  branches  of 
■■  science  put  together."  I'pon  that  I  think  it  right  to 
remark  that  the  impression  likely  to  be  recei;-ed  iVum 
tliat  statement  is.  that  the  amouut  of  imblic  moucv 
so  spent  is  considerable,  not  to  say  excessive:  aiul  i't 
might  even  be  deemed  to  be  such' as  to  be  one  of  tlie 
eletnents  tlnu  have  obstructed  the  applicaiion  of 
public  money  to  other  scientific  materials  or  nutans. 
1.  therefore,  thought  it  would  be  desirable  to  furnish 
the  Commission  with  the  amount  of  public  money 
which  was  voted  last  year  lor  the  Dcpartmeni  of 
Natural  History  in  rt-ference  to  tiie  purchase  ol'  sj^eci- 
lueus  for  the  British  Jlnseum,     For  the  Department 
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n  n  f  7,„l,wv  the   ^iim  vote.l  wa<;  1,00(«.,  of  Geology      given  by  the  gentleman  who  is  the  expert  in  tli.t 

Jit   PR's      flL;  „  Sie  alo-Tl.OOO/.,  und  of  Botany  230/.    The      partieular  branch,  and  who  is  most  hkely  to  conrej 

'lil     '     f"H^°l*d  .and  exnended   hast   year  fo?  ohjecls   of     the  best  elementary  information  uud  the  best  infom 


5  Junt 


asked  lor  ami  1  ULncu  ;;^"       "'  '  "  ;    ■',^,„,  niical  aliplieation.s,  24  ;  on  the  other  ArtieulateC 

l^rt'n^n:;'i;::ea^»^ ,;:."«  of  24;    oi   Radiata,24;   on  y«.teb™.e   P^ontol^y; 

e  1;     is.  M„.e„m      With  regar.l  to  the  ..tatianent  24  ;  on  Invertebrate  I'aheontology,  24  ;  onBotaay,24; 

1  ''more   noblie   money  is    spent   in    Knglnnd    in  and   on  Mineralogy,  24.      lliey  are  eoncurrent  with 

"    .  .Min  di.i.irlmenls  of  Nalnral  Ilislory  than  in  all  the   several  dcp.artin..nts  and  sub--depart,ments ;  and, 

■■  n    „.'     lu-inehes  or\eience   init  together,"  I  would  in   view  of  the   Jiresent   demand  tor  school  teachei, 

lirsl    emaik  Ihal'hislory  is  a  seienee;  and  it  is  .so  ao-  to    convey    the    elements    of    Natural    History    over 

1         I .   '!       I'v  I  ,'■  SiHle    ,dneh  provides  Imildiiigs,  the  whole  length  and  breadth  of  the  United  Kiagaom, 

KiimiHii^e       ill,  .,.  ,.„„'vei' ieiicvs  for  the  arraie'ement  in   connexion    willi    the    means  for  jmbhc   education 

"'"'""' ly.,\i„n  of  lln'  malerialswhi.di  ivlate  to  wliieh   are   now  in    progress,  I  cannot  conceive  that 

of  'the  science  of  Human  History,  iii  (he  a  national  collection  of  Natur.al  History  supported  by 

uiir  sneciinens  relate  to  Natural  Hisl.ny.  tlie  Slate  can  do  a  greater  ."- '•  -■  ""• •'-" 

■Lis  J  need  searcrly  sav,  are  coins,  medals,  niore  effectively  with   tin 

<  of  the  rise,  progres.s,'  and  application  ol'  that  little  accessory  duty  1 

„  ..isiiuet  in  iiia'u,  IIk-  examples  of  his  facully  vative  work  of  the  iihh^  gen 

.V  imnlemeuts  and  wcaiH.iis  from  the  flint,  to  of  the  several  deiiartments. 

-  '  ■  ,     .,  ,        ,      : 1 ATI  ^ri...,,  r'..l,.,.r.l   S;t,..i,i.rf.  rrt. 
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lime  ,v.iv  as  uur  sneciinens  relate  to  Natural  Hisl.iry.  tlie  Slate  can  do  a  greater  service  or  a.«sociate  itself 

Tliv    matiaials  J  need  scarcely  sav,  are  coins,  medals,  more  effectively  with   tins  great  movement  than  b, 

tl  >    vil'iices  of  the  r^se   progress'  and  application  of  that  little  accessory  duty  hciiig  added  to  the  conser- 

Ihe  artistic  iusiiuet  in  iiia'ii,  lli^e  examples  of  his  facully  vative  work  of  the  able  gentlemen  who  have  the  charge 

the'lHme'''tl'i7'l'a-onze'aad'tlie  .steel  implement.     Ad. I  Then  Colonel  Strange  recommends  that  there  should 

to    these'  Ihe    mateii'al    illustralioiis  of  th.^    religious  be  appropriate  rooms   and   instruments  for  research, 

instiuet    'I'll,,  suiiwif  all  this  is,  that  in  the  British  Mu-  .aeeessilile   to   men  of  science,  duly  accredited,  in  the 

scum  alone  th.'ie  are'four  departments  relating  to  the  sanie   "way  that  the  library  is  rendered  available, by 

niatcrl'als  Hint  are  essential  to  the  advaiua'ineiit  of  the  means  of  the  reading  room,  to  men  of  letters.    Upon 

siieiiee'iif  llistiirv       There  is  (he  depart  inelit  of  Ei,^yp-  that  I  should  wish  to  observe  that,  even  in  our  present 

?ian  and  Assviiauanlicpiities,  the  department  of  Greek  restricted  place,  we   have  rooms  for  that  purpose,  to 

ami  iioman  antiipiilies,  (he   department  of  Media>val  which  students  can  go  without  being  interfered  witli 

antiquities  ai'id  ethnograidiy,  and  (lie  department  of  or  stared  at  by  the  general  visitors  to  the  muscnm, 

cnliis  and  me.l.'ds.    1  liiu'e  not  li.ad  time  lo  get  the  precise  and  that  in  those  rooms  there  are  such  instruments  of 

returns  ill  rrlereueein  thesematerials  forscieneewbieh  research    as    microscopes,   &e.,    .and   also   there  is  a 

1  ha\eeot  lor  Niiluial  History,  buti  .am  sure  tliati  am  chemical   l.aboratoiy.      That    chemical   laboratory  .it 

within  the  mark  in  s.niiie'  that  the  State  provides,  at  present  is  at  a  little  distance  from  the  British  Museum; 

l(a...t  twice  the  sum  lot'  liie  purchase  of  (hose  scientific  the  Trustees  have  hired  a  bouse  for  that  pui'pose,  btit 

matrrlnls  that  it  'hies   for   the  Natural  History,  and  I  in  our  new  Museum  space  is  ]irovided  for  it;  and  not 

think  tjial  I  shonld  not  be  exaggerating  in  saying  that  only  that,  but  there  \vill  be  a  very  great  increase  of 

ti\-r  tilers  as  niueli    is    explaidcd    in  that  way.      I  need  space  fee-  those  private  studies  in  wliicli,  bymeansof 

only  remind  Ihe  f'oniinissioii   <if  the  gi'ant  whieli  i\Ir.  instruments  and  other  advantages,  the  seientitie  visitor 

DisTaeli  a^ked    for   and    (ilit;niied   I'runi   t!ie  House  of  can  transact  his  work   sat isfaeturily  to  himself,  and  I 

Commons    a  few   a-ciiis   ago,    f.n'  oin'   slinrle  group  of  think  in  (he  best  way.     1  have  noted  the  ample  pro- 

specimens  that  came  under   the  eateeory  of  materials  vision  to  this  end  in  the  "plans"  of  the  new  Museum, 

for  advancing  (he  seienee  id'  history.     It,  therefore,  which   have   been    accepted  by  the  Governmeut,  tlic 

appeared  to  lur  that   there  was  an   iiidiention  ill    this  construction    of  which   is    now  being  contracted  for. 

senteuei.  nf  Col 1  Strane'i's  whieli  wnnld  leinl  one  to  A   ehemieal  laboratory  will    then    form    part  of  tbe 

weigh   his  stall  lie  Ills  with  eine,   nut  to  say  erilieism.  museum,    and    in    that  I  quite    concur  with    Colonel 

I'lie  next  pa-snei'  is,  '"I  am  hi'd  by  l!in.ie  iinivet'Mint  Strange.      Then,   in  page   7,   he   sa\  s,  quoting  from 

0  \vilh   it  tlial   ■  natiiinal  enlieeiious  el  the   liritisji  Dr.    jNIichael    Foster,    "A    much    more    useful  my 

"   .Mii-eiim    would    be   gieiilly   euluineed    In   \alue   if  "  appears  to  lie  in  the  establishment  at  some  already 

"  milium    eiiislid     fur     gi\ing     instrnrtinn     reganhiig  "   existing  institution,    such  as  at  Kew  or  nt  Jeriliyn 

'■  lheni,,iiiil  for  iiMihliiig  iiivesllgiiiiiis  tl. study  Iheiii,"  "   Stieetor   elsewlu'rc,  of  a  [ihysiological  laboraloi^ 

iind  SI,  1,1,  (p.  (1).     flisf,  with  I'li'.ni  nee  to  the  r.iitish  "   hn'iiish,i,l  with  costly  appliances,"  and  so  on.  To  this 

.^lll,    II,, d    rs|ireially    its    .Xnluial   llistol'y    Depnl't-  1   iellall    i,bj,.etioil   wil'h   regard  to   the   speeitication  of 

ni,.,,:-,  ,;mii.  aiv   nil  iin.s  fiir  glxiiig   iii-l  rnet  Inn.  wliieli  of  llnisr  1  wo  estalilislimeuts.  ill  (liefact  of  thcrc  already 

J  ,„..:l   II, ,1    ri]iiat,    as    I    ga\,.   ,\  i,l.n,-,.   as    t,,    what  I  being  in    exislenee  all.l  in  work,  ohler  establislimeilt.S 

i|,... 1  11,  !,<■  If..  l.e,-l    a]ipn,'alinn  uf  llir  ei  il  i  eel  ji  ills  iif  iiioiv  ,,r  1,-s   (oi-m,.,l    hy  ami    suppor(ed  by  the  Sla(c, 

Niiini.tl  lli-liiiv  ill  tleit  II  fitiiiii  .111  11  fiiiniir  ■ie,;,i.i,,ii.  wliieh  iin,.:lit    hale  an  ,.,'|ii,al  .daim  (o  be  (he  localhy  of 

1  ttill  "Illy  iiie.v  l:ikr  thi'  i  i|i|.,.rl  11  n  il  y  of  ex  pla  1  iii  iig  siiili  |ihysiiili.gi..nl  lali,,i'atoiy  ;  ami.  to  be  an  etlccdvc 
wlial  I  ,h,l  not  Ihink  it  iisphsllr  In  do  then.  Having  lalioi';,l,,iv.  n,,  .h,utit,  as  iin  i'rii'iid  I'rofessor  Slinrpoy 
sngg.sli.l  llie  11 her  of  .  I.  in.  I y  le.dures  I,,  h'r  kiion  s,  it'iiiiisl  ne..|fs  be  ii.MV  a  .■oslly  one.  If  the  Coin- 
given  hy  tlie  k..>|i. a' or  suh-kei>|iei- of  ..ai-h  .leparl  iiii.ut  mission  shoiil.l  ask  what  other  iu'stitutions  I  would 
or  siih-.li],;,itini'nl  of  .Natural  llisbii'y,  mi. I  leiving  sngg.'st,  supposing  tbe  Stat.'  sli.iuld  be  disposed  to 
limit.'. I  Ilia  I  iliity  111  L'l  leetiir.'sofau  hour  .'ai'll,  wliieh  give  s.nenia.  that  great  help,  I  wouki  uaine,  for  aiiiinul 
of  e.inisi'    anil, lints    to    one    ihiy    in    the    wlniir    y.ar,  physiology,    lb.'    ii.iyid  Coll.. gv  ,,f  Surg.'ons  in  prefer- 

a  i|iirsti.,ii   wa'  |iilt     111    ill..  Iiy  a'ni.lnhrr    .,f   III.'    (' -  laii'e  lo  any  otli.a'  |nihlie  inst'itnli.in.      It  is   in  fact  tllO 

mission,    wlietlei-    I     tlioiiglil    Hint    lit    leetnr.'s    w.ae  iiatioinil  iiiiis,.|iiii   of  physiology,  coutaiuing,  as  we  nil 

BiiHiei.nt    I'm-   giving    .  Irmenlaiy  iiil'iinnal  inn  :    it    wns  hiiiiw,  1  limter's  pliysi.ilogy  as  il'ie  groiinihvoi'k,  and  (Ms 

ohvi.ais    tliiil     my  slate lit  was    that  .■aeli    he. -per    or  lias    lie..|i  \  ery  alily  develope.l  iiiiil  added  to  since  his 

assistant    [,ie|i,a     ilionhl     give     L' I     l.itines,     aii.l     I  lime.      I    .piile    eoi'i.'ur    ill    (he   locality    at  Kew  for  » 

sjii'.'iti.'.l    II. !■    .I,|,i,i -■     ,1,    Ih.il     111.'     .■ s.'    of  libysiologienl    estiiblishmeut     ill    ri'fei'euee    to    plants, 

h'ebnes  whiili  I  |,iii|i,,  ,-,l  I,,  iv, m.ni.l  si I.I  !,.•  That  is  I  h.' iippropriate  plai'O  bir  oliseryatious  mid  ex- 
given  ,il  ilir  iieiv  Mil  1  iini  .,[■  NiilinnI  llisl.nv,  wli.ni  pinini.nits  on  living  plaiils  ;  as,  with  regnr.l  to  planting, 
it  is  estahlislii-.l.  wiiiil.l  aiiionnt  in  Ihr  .■iiiie-.r  of  the  to  liutrit  i.,ll,  to  tin'  a.'i'liiiiat  i/.illg  of  exolii'S.  and  lluW 
year  t.,  li.,t  feiv.'i'    lliiin  LiSS.      'Ih,.   ililhii'iii,.  Iirt  iv.'i'i,  more   siihll,'  pbysiologh-al  i'X|iei'iinelits  of  hvliridiaing, 

that  course  ami  an  .'Xl.nih'd  .'. s.- .if  Naliiiiil  History  ami   multiplying  sports  ami  varieties;  in  liiet  for  tho 

given  by  the. same  individual,  say  a.  rrofessor  of  Naliiinl  eiu'ryiug  on  of  such  physi.dogii'al  experimeiils  as  (lioso 
History,  ill  a  iinivei'sily,  or  oilier  plai'e  of  inst rii.'t i.iii,  wliieh  have  I'liabled  Mr.  Uarwiii,  by  means  of  ii  coin- 
is  tlifs,  Hint  .'a.Ji  oi  those  eiHii',ses  of  2  1  Inelines  will  be  pai'atively  small  priviito  giirileu,  lo  contribute  inforoic 
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tion  so  extremely  valuable  and  appropriate  to  the 
present  phase  of  botanical  and,  I  may  add,  biological 
science. 

My  next  observations  will  be  almost  limited  to  the 
main  recommendations  in  Colonel  Stv&uge's  precis.  At 
page  1 1  his  first  recommendation  is  that  of  a  "Minister 
for  Science."  I  conceive  that  the  recommendation  by 
Bentham,  in  the  last  century,  of  such  a  minister  can 
hardly  fail  to  be  practically  adopted  before  the  close 
of  the  present  century,  and  that  the  necessity  of 
having  a  minister  for  such  a  purpose  will  be  re- 
cognised. Of  com-sc  with  a  minister  to  represent 
science  before  the  legislature,  and  who  probably 
might,  being  a  minister  under  those  circumstances, 
move  with  the  administration,  there  must  be  a  Per- 
manent Under-Secretary  and  administrative  Staff.  In 
that  I  completely  concur ;  but,  with  regard  to  the 
Consultative  Council,  several  objections  occurred  to 
me  in  considering  that  matter.  The  consultative 
council  would,  no  doubt,  be  formed  with  the  full 
concurrence,  and  in  complete  harmony  with  the  views, 
of  tlie  permanent  Under-Secretary.  You  may  take 
it  either  way ;  a  consultative  council,  if  it  were  estab- 
lished, would  hardly  get  on  with  its  work,  unless  it 
found  a  permanent  officer  in  harmony  with  its  views. 
Assuming  the  permanent  Under-Secretary  with  a  con- 
sultative council  estabhshed,  what  would  be  the  pro- 
bability of  the  Minister  going  beyond  such  machinery 
in  reference  to  any  information  of  advice  which  he 
might  require  with  regard  to  any  movement  or  change 
in  reference  to  science?  I  doubt  very  much  whether 
he  would  go  outside  or  beyond  that  body  for  atlvice 
and  information.  And  what  do  you  find  ?  You  find, 
for  example,  in  reference  to  my  own  especial  science, 
one  Naturalist  on  the  recommended  Council.  Now 
there  are,  and  I  suppose  there  always  will  be,  three  or 
more  naturalists  who  might  each  severally  think  that 
they  were  entitled  to  a  seat  and  a  word  on  that  Council. 
Yon  would  find  two  naturalists,  at  least,  who  are 
respectively  aj;  the  head  of  some  public  Natural  History 
establishment;  one  might  have  a  bias  toward  zoology, 
another  toward  botany,  a  third,  perhaps,  toward 
geology.  Supposing  a  question  were  to  come  before 
the  Science  Minister  with  regard  to  the  assignment 
of  Government  collections  of  Natural  History  made 
in  Government  voyages,  where  would  the  determina- 
tion be  ?  In  all  probability  Avith  that  natur.^list  who 
was  a  member  of  the  consultative  council,  nnd  such 
position  would  give  him,  in  my  humble  opinion,  an 
undue  advantage.  There  are  other  questions  of 
that  kind  that  relate  to  a  condition  which  I  desire 
on  the  present  occasion  more  particularly  to  bring 
before  the  Commission  as  an  unquestionable  evil 
connected  with  our  present  scientific  anarchy,  and 
which  this  Commission,  in  my  humble  opinion,  will 
certainly  do  good  to  science  if  it  puts  an  end  to, 
or  assists  in  putting  an  end  to  ;  and  that  is  the 
existence  of  rival  or  competing  establishments,  each 
having  more  or  less  the  character  of  the  leading  State 
or  metropolitan  establishment,  whether  for  the  Natural 
History  of  animals  or  the  Natural  History  of  plants. 
But  let  me  illustrate  what  has  occurred  to  me  with 
reference  to  the  first,  which  is  a  minor,  consideration, 
namely,  the  disposition  by  the  Government  of  those 
collections  which  are  made  in  circnmnavigatory  and 
other  voyages  at  the  expense  of  tlie  State.  I  will  do  so 
by  a  letter  which  I  found  it  my  duty  to  address  to  the 
Secretary  of  the  Admiralty  two  years  ago,  dated  the 
20th  of  October  1870,  and,  with  your  Grace's  permis- 
sion, I  will  read  tliis  letter.  "  To  the  Secretary  of  the 
"  Admiralty.  Sir,— In  all  the  expeditions  in  wliich 
"  the  Lords  of  the  Admiralty  have  been  pleased  to 
"  make  provision  by  adding  a  naturalist  collector,  or  by 
"  selecting  a  surgeon  with  special  scientific  qualifica- 
"  tions  for  the  advancement  ofNaturalHistoiy,  that  end 
'^  has  been  attained  by  their  Lordships  requiring  that 
*'  the  specimens  collected  and  brouglit  lionie  siiould  1-c 
"  placed  in  'public  museums  of  Natural  History  for 
'*  determination  and  description,'  a  lal>our  usually 
«  undertaken  promptly  and  gladly  by  the  officersor 
"  professors  of  such  establishments.     Agreeably  with 


"  this   arrangement,  the    fossil    remains  from    South        Ji-  Ou'en, 

"  America  collected,  during  the  voyage  of  the  '  Beagle,'     ■^*9-'  ^-^-^t 

"  by  Mi-.  Darwin,  were  so  placed,  and  it  became  my  .  ,'  ~.„ 
£;  1  X  J.  1  -I  ,.  /  .  .  -.r  .  .  inti/  5  June  1872. 
"  duty  to   describe  them  (as  m  the  Vol.,  4to.,  1836,       

"  '  Fossil  Mammalia  of  the  Voyage  of  the  Beagle  '). 
"  The  zoological  specimens  collected  in  Sir  James 
*'  Ross's  voyages,  and  sent  to  the  British  Museum, 
*'  have  been  similarly  made  subservient  to  science  by 
'^'  the  labours  of  my  colleague,  Dr.  Gray,  F.R.S.,  and 
"  I  might  cite  many  other  instances  iu  which,  the  wise 
"  rule  of  the  Admiralty  being  obeyed,  the  design  of 
"  my  Lords  has  been  cairied  out.  I  regret  to  have  to 
*'  state  that  the  fossils  and  other  objects  of  Natural 
"  History  collected  by  Robert  Cunningham,  M.D., 
"  naturalist  collector  of  the  Magelhan  Straits'  Expedi- 
"  tion,  in  Her  Majesty's  ship  ^  Nassau,'  have  not  been 
'*  sent  to  the  Britisli  Museum,  or  to  the  '  Museum  of 
"  the  Royal  College  of  Surgeons,'  nor  do  I  find  them 
"  in  the  '  Museum  of  Practical  Geology,  iu  Jermyn 
'*  Street,'  where,  indeed,  they  would  be  out  of  place, 
'*  that  museum  being  exclusively  for  British  specimens, 
"  and  mainly  in  illustration  of  the  Government  Geo- 
'*  logical  Survey  of  Great  Britain.  The  result  is  that 
"  no  account  of  the  fossils  collected  by  Dr.  Cunning- 
"  ham,  R.N.,  in  the  Magelhan  Straits'  Expedition 
"  has  appeared." — (Since  this  was  written  there  is 
a  short  note  in  a  work  which  he  has  published, 
which  alludes  to  one  of  those  fossils  being,  in  all 
probability,  an  Anoplothcriuvi.) — "I  cannot  help 
"  stating  that  I  think  myself  aggrieved  by  having 
"  been  prevented,  by  the  withholding  of  the  fossils 
"  from  the  British  Museum,  from  further  advancing 
"  the  knowledge  of  the  extinct  animals  of  South 
"  America,  commenced  by  my  labours  on  the  collec- 
"  tion  brought  home  in  Iler  Majesty's  ship  'Beagle.' 
"  These,  with  contributions  to  the  zoology  and  pala^on- 
"  tology  of  other  voyages,  testify  to  both  my  desire 
"  and  power  to  carry  out  the  views  of  their  Lordships, 
"  and  I  may  be  allowed  to  remark  that,  having  been 
"  honoured  by  the  duty  of  preparing  the  '  Instructions 
"  for  collecting  Zoological  and  Geological  Specimens,* 
"  in  the  '  Admiralty  Manual  of  Scientiiic  Inquiry,'  now 
"  under  preparation  for  a  fourth  edition,  I  feel  both 
"  surpi'ise  and  regret  in  being  compelled,  in  the  inte- 
"  rests  of  the  public  collections  of  Natural  History,  at 
"  the  British  Museum,  under  my  superintendence,  and 
"  in  those  of  science,  to  bring  the  fact  of  the  with- 
*'  holding  the  fossils  referred  to  from  the  British  Mu- 
*'  scum,  to  the  knowledge  of  the  Lords  of  the  Admiralty." 
Here  is  one  of  the  questions  that  might  come  before  the 
Minister  of  Science,  and  be  referred  by  him  to  the  con- 
sultative committee,  and  what  might  be  the  judgment  of 
the  one  natiu-ahst  on  that  subject  ? 

Then,  the  next  and  the  main  jioint  is  the  evil  to 
Natural  History,  both  Zoology  and  Botany,  in'  the 
continued  existence  of  rival  or  competing  museums. 
But  that  is  a  jioint  which  somewhat  affects  my 
estimate  of  the  sums  expended  and  granted  by  the 
State  each  year  for  the  pin-chasc  of  natural  history 
specimens  ;  for  yon  must  get  the  sums  of  public 
money  expended,  say,  by  the  Museum  in  Jermyn 
Street,  iu  competition  with  the  British  Museum,  bid- 
ding also  with  the  public  money  for  fossils,  which  are 
equally  desired  by  the  directors  of  both  museums. 
You  must,  in  like  mauner,  add  the  sums  of  public 
money  spent  in  the  same  way  for  the  herbaria,  or  the 
collections  of  dried  plants,  which  have  comparatively 
recently  been  added  to  the  collection  of  live  plants  at 
Kew ;  the  Director  there  bidding  against  the  Keciier 
of  the  botanical  department  of  the  British  Museum 
for  such  dead  plants  ;  each  contending  by  means  of 
grant!)  of  public  money.  And  I  think  this  so  im- 
portant a  matter  for  the  consideration  of  the  C<im- 
mission,  that  I  v^'ould  ask  permission  to  read  whiit  I 
have  ])ut  down  as  bearing  upon  the  compel  lug 
museums  of  Botany  ;  the  botanical  deiiartmciit,  for 
example,  under  the  Board  of  Works,  and  the  bo- 
tanical department  under  the  Trustees  of  the  Jiritish 
Museum.  It  is  rather  a  long  statement,  but  it  may 
contribute  to  put  the  Commission  iu  possession  of  some 
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of  the  circumstances  wliicli  have  to  be  considered  in 

this  matter.  .     .     ,  /-,      i  i 

The  British  Miiscnm,  the  Zoological  bardeiis,  and 
the  Eoyal  Gardens  at  Kew  suhserve,  in  ditlercnt 
degrees,  the  instructive  recreation  of  the  public,  and 
tlie  ndvanceraent  of  science.  The  contrast  in  tins 
respect,  ov  diversity  of  application,  agreeably  with 
the  original  design  and  will  of  the  State,  is  greatest 
between  the  l)otanical  de])artment  under  tlie  'I'rnstees 
of  the  British  iMnsenm  and  tlie  liolaiiieal  .leparlment 
under  the  Board  of  Works.  The  first,  founded  and  su])- 
povted  hy  the  State,  pi  imarily,  ii>r  the  advancement  of 
botanical  science,  fiiUils  in  but  a  sm.all  degree,  from 
its  very  nature  as  a  herliariuin  or  museum  of  dead 
plants,  the  recreation  of  tlio  public.  The  Koyal 
Gardens  at  Kew  not  only  minister  in  a  great  degree^ 
to  the  recreation  of  tiie  ]Hil)lic,  hut  .afford  the  means  of 
adding  to  the  wealth  and  enjoyment  ol^  the  people  by 
scieutTfie  treatment  of  li\ing  plants.  The  inenagerie 
in  the  Regent's  farh  has  relations  to  the  animal  king- 
dom like  those  of  the  gardens  at  Kew  to  the  vegetable 
Idmrdom;  its  chief  application  is  in  the  inslruelivo 
pleasure  of  the  public;  its  seicntilic  one  w.as  designed, 
mainly,  to  be  in  economical  relations.  But,  as  it  is  not 
supported  by  the  public  purse,  the  management  avails 
itself  of  the  zoological  coUectioua  of  dead  animals  and 
parts  of  such,  and  of  the  library,  in  the  British  Mu- 
seum "for  naming  the  animals  in  the  menagerie,  and 
"  for  giving  to  zoologists  and  zoological  travellers 
"  the  information  they  reipiire."  The  necessity  for  a 
herbarium  or  museum  of  dead  plants  and  parts  is  the 
same  for  the  determination  of  new  species  of  living 
plants  received  into  the  botanical  gardens,  as  is  the 
necessity  of  a  museum  of  preserved  and  prepared 
animals  and  parts  of  animals  for  the  determination  of 
new  species  of  living  animals  received  into  the  Zoolo- 
gical Gardens.  But  the  necessity  of  such  museums 
being  part  of  such  establishments  is  very  far  from' 
obvious  ;  it  is  in  the  degree  of  the  contiguity  of  Kew 
and  of  the  Regent's  Park  to  the  British  JVIuseum,  where 
the  nation  had  provided,  prior  to  the  establishment  of 
both  the  Botanical  and  Zoological  Gardens,  the  means 
of  determining  their  living  plants  and  living  animals. 
In  the  time  of  the  Aitons,  father  and  son,  the  distance 
between  Kew  and  London,  reckoned  by  the  tiiiio  and 
facility  of  traversing  it,  was  much  greater  than  it 
now  is  ;  yet  the  botanical  de|)artment  of  the  British 
Museum,  with  its  seientitie  officers,  sufficed  for  all  the 
work. of  determination  of  the  new  and  i-.'uc  specimens 
received  during  the  directorship  or  euratorship  of  tliosc 
estimable  and  practical  horticultnralists. 

The  ^^  Hortjia  Knrensi'i"  of  the  Aitons,  was,  at 
the  date  of  ]mblication  and  long  after,  one  of  the 
standard  works  on  botany,  and  (lie  seientitie  deter- 
miniitions  llieivin,  for  u-liieh  Dr.  .lo-c|di  1).  Hooker 
fttfirms  the  obvious  iinrssity  id'  a  seeiind  or  dii]illrale 
National  Iferbarinni  al  Iviw,  were  done  liy  Diyimder, 
.Soiander,    and     Uobert     lirowii,     lln-     blumiaiis     mid 


spnilly, 


'  Hk'  dire 

It     tlicr, 

lillt    bv 

ivnl    „ta 

;iiiseil. 


eur.ators  of  the  liiinksiaii  and  Nalional  If 
the  BritWi  .'\lu-eiini.    Such  work  would  I 

done  by  till-    iiriMiit   |iiofcaiiid  hi ist,  llj, 

of    liobeil    liiMwii.      The  debi.-ion    lliiit    ; i.-.m 

Natural  il]M„ry  iiiiist  be  esseiitiiil,  a  :  jii.N(,'i|iiisril 

garden  oi   a  iiiena;:erie,  swayed  I 

of   the    Li.iid.,11    /onlngieal     loudens  ;    l,i 

being     iiiiiiiiliiiiird     liy     III,,     piililie     piirse, 

sllb..eri|,lion.;  ol'   |,riv;i,le   iiiili  v  idlllils,  llie 

the  case  wiis  silled  and  llie  diliisioii    lee.e 

Muaonin    ol'     Zoology     was 

distllhuted    III    (he   pro|ii;r  es 

were    ^vaiiled    and     weic     (n 

anatomieal  -jv  einens  in  l  lie  I 

and    (he   rest    to    (he    Zoologii-nl     I), 

Jh'itish    Museum.       The    seienlilic    ; 

jMiblications    of    the   Zoologieid    See 

tlc^^voii  deteriorated  or  diminished  sin 

tioiis  and  eomjiarisoiis  of  (heir  new  speeirs   liav 

carried    out   by  means    of  the    national    establishnienls 

founded  and  supjioi'tcd  by  such  work.     Thus,  not  only 

is  the  necessity  of  a  peil'oct  and   coin|ilete  liei  b;iiiiim 

ut  Kew  not  "obvious,"  hut  the  contrary.    How  far  such 
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alleged  necessity  has  been  "  universally  recognised," 
may  be  judged  by  the  "  Notes  on  Mr.  Russell's  Memo- 
randa," by  John  .Joseph  Bennett,  Esq.,  F.E.S.,  keeper 
of  the  botanical  department  (sent  into  the  Trustees 
J.anuary  the  15th,  1869,  and  forwarded  by  them  to  the 
Olfice  of  Works),  and  by  the  evidence  of  his  ex- 
]ierienced  successor,  William  Carrnthers,  Esq.,  F.  R.S. 
liefore  the  present  Seientitie  Commission. 

A  botanical  museum,  including  a  herbarium  for  the 
advance  of  the  science  through  the  naming  of  existing 
s|)ecies  and  the  determination  of  extinct  species  of 
plaids,  I'liKils  the  aims  for  which  the  nation  provides 
and  siqiports  It,  in  the  degree  of  the  complelcness  of 
its  collections.  In  the  measure  in  which  a  competing 
niuscnm  and  herbarium,  also  maintained  at  the  public 
cost,  iijiproaches,  through  the  interception  of  State 
collections  of  Botany  and  by  out-bidding  at  botanical 
sales,  to  the  coni[ileteness  affirmed  to  be  a  necessity  at 
Kew,  it  detracts  fiom  the  utility  and  primal  aim 
oi' the  older  metropolitan  national  museum.  Colonel 
Strange  has  well  recognized  (p.  9)  the  value  and 
importance  of  aiming  at  "  comjileteness  "  in  a  State 
scientific  institution. 

To  give  an  example  of  the  evil  of  maintaining  two 
such  Slate  institutions,  nullifying  completeness  hy 
ilvalry  : — The  Herbaria  collected  by  Banks  and  .So- 
hinder  in  the  circiimnavigatory  voy.ages  of  Cook,  and 
those  collected  in  the  later  voyage  of  Flinders,  were 
deposited,  with  the  sanction  oi^  tlie  Admir.alty,  in 
the  Botanical  Department  of  the  British  Museum. 
By  and  through  these  Jierbaria,  with  the  aid  of 
the  Banksian  Library,  subsequently  bequeathed  with 
liis  remaining  natural  history  collections  hy  Sir 
.Toseph  Banks  to  the  British  i\tuscum,  Robert  Brown 
was  en.abled  to  produce  his  works  on  the  botany  of 
Australasia,  raising  the  science  of  plants  in  a  degree 
second  only,  if  inferior  at  all,  to  that  efl'ected  by  the 
immort.al  ^vorks  of  Liniucus.  On  every  account, 
seicntilic,  administrative,  and  ccoiioraieal,  collections 
of  dried  botany  subsequently  made  by  Government 
officers  in  Government  expeditions,  especially  those 
supplementing  the  illustrations  of  Australian  and 
New  Zealand  vegetation,  previously  arranged  for  the 
service  of  science  in  the  British  Museum,  ought  to 
have  been  located  there.  But  the  portion  of  the 
botanical  colleclions  made  during  the  Antarctic 
Exiiedilion  by  Sir  ,Iaine,<  C.  Kos»  which  has 
found  its  way  to  the  British  Ivlusenm  is  the  Crvpto- 
gainic,  or  that  including  (he  ibis-^es.  Fungi' and 
Licliens.  For  the  higher  org.inised  or  phanerogamic 
lairt,  by  far  the  larger  proportion  of  the  collections, 
the  botanist  requiring  a  eomparison  of  them  with  the 
earlier  described  species  from  New-  Zealand  and  Aus- 
tralia is  now  eoinpelled  to  "„  from  the  Bolauiral 
Deparliiieiil  of  the  r.rili>li  Jlirseum.  lo  tlie  competing 
de|.i,ilnienl  developed  by  1  )r.  Hooker  at  Kew.  Not 
only  Ml,  hul  -iiiee  (he  Annirclie  Expedition  of  Sir,!. 
i>s  lie  Ko\;tl  Gardens  at  Kew,  according  to  the 
III  Diieeloi's  eviileiiee,  have  been  the  recipient 
nost  all  Ihe  eolleilions  made  by  Government 
litions  :  ilnil  is  lo  say,  iiol  merely  (he  s]ieciineua 
dug  plants,  whieb  would  have  found  there  (he 
■|ii'ia(e  location,  ],„(  die  dried  and  other  prepared 
liens  of  dead  plains  (herbaria'),  which  have  been 
Inerled  from  (he  melropolilaii  innseiim. 

aiii    end   (»■   drift  of  Dr.  Hooker's  cvidonoo 
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eilucation,  compels  me  to  submit  to  the  Scientific 
Commission  evidence  of  what  appears  to  me  to  be 
the  depressing  influence  of  the  herbai'ian  work  done 
at  Kew  upon  the  physiological  work  originally  con- 
templated to  be  carried  on  there  as  a  collection  of 
living  plants. 

The  scientific  work  of  which  a  herbarium  is 
the  instrument  has  been  defined  by  a  great  wi^  and 
original  thinker  as  the  "attaching  barbarous  binomials 
to  dried  foreign  weeds."  This  roughly  expresses  the 
net  result  of  the  application  of  a  museum  of  dried 
plants.  It  is  the  proper  and  authoritatively  assigned 
labour  of  the  keeper  of  the  Botanical  Department  under 
the  Trustees  of  the  British  Museum.  But  a  great 
naturalist  has  given  a  better  and  more  appropriate 
opinion  upon  that  subject.  I  allude  to  Gilbert  White, 
of  yelljorne,  who  remaa-ks,  "  The  objection  to  herbarian 
"  botany  is  that  it  exercises  the  memory  without  im- 
"  proving  the  mind  or  advancing  any  real  knowledge ; 
"  and  where  the  science  is  carried  no  farther  than  a 
''  mere  systematic  naming  and  classification,  the 
"  charge  is  too  tine.  But  tht:  botanist  who  is  desii'ous 
•'  of  wiping  oil'  this  aspersion  should  be  by  no  means 
"  content  with  a  list  of  names,  he  should  study 
"  plants  philosophically,  should  investigate  the  laws 
"  of  vegetation,  should  examine  the  powers  and 
'*  virtues  of  efficacious  herbs,  should  promote  their 
"  cultivation,  and  graft  the  gardener,  the  planter,  and 
"  the  husbandman  upon  the  physiologist." 

To  raise  the  weed  to  the  condition  of  a  plant  useful 
to  man's  estate  is  the  work  of  a  Director  of  a  national 
collection  of  living  plants  in  adequate  gardens  and 
buildings,  with  all  appliances  for  cultxu'e  and  requii-ed 
experiments,  liberally  provided  by  the  State  to  that 
end.  Most  of  the  plants  now  of  greatest  use  to  man 
were  originally  weeds.  I  might  cite  the  wheat, 
Triticum  vulgare ;  barley,  JEgilops  ovata  [?];  rice, 
Oryza  saiiva ;  rye,  Secak  cornutum  ;  potato,  Solanum 
tiiiberosum  ;  yams,  Dioscorea  sativa^  Dioscorea  alata, 
and  Dioscorea  globosa;  the  artichoke,  Hclianthus 
tuberosics,  and  so  on  through  a  long  list.  Almost 
yearly  are  additions  made  to  the  list  of  these  inesti- 
tiniable  developments  and  conversions.  I  am  not 
cognizant  of  any  evidence  of  sach  (as  new  flowers  or 
fruit)  having  been,  since  the  estaljlishment  of  the 
herbarium,  raised  and  developed  at  Kew.  The 
Horticultural  Society,  originated  and  supported  hy 
voluntary  contributions,  supplies,  in  its  degree,  the 
absence  of  the  practical  applications  to  that  econo- 
mical end  in  the  Royal  Gardens.  Yet  this  surely  is 
the  true  and  legitimate  scientific  work  of  the  Director 
and  his  appropriate  stafi"  The  results  of  competitive 
exhibitions  of  new  aud  valuable  kmds  of  fruit,  grain, 
gras.ses,  succulent  and  other  vegetables,  flowers  and 
other  plants  of  ornament,  are  the  results  of  applied 
physiology,  and  the  prizes  are  the  due  reward  of 
science  and  skill  in  this  department  of  botany. 
Alth(»Ligh  no  new  variety  of  fruit  or  flower  aj)pears,  in 
the  last  issued  "  Report,"  to  have  been  developed  at 
Kew,  the  Director  therein  states  that,  '•  during  the 
"  past  year,  about  10,000  specimens  have  been  added 
"  to  the  herbarinm." 

By  the  foregoing  remarks  upon  this  instance  of 
competing  public  museums,  each  supported  and  claim- 
ing to  be  supported  by  public  money,  I  trust  that 
I  may  have  given  to  this  Commission  some  grounds 
for  considering  how  far  they  will  lend  their  great 
influence  to  the  abolition  of  that  unquestionable  detri- 
ment to  science.  And  with  regard  to  the  more  di- 
rect means  for  advancing  science,  I  strongly  urge 
that  the  idea  of  a  consultative  council  in  which  the 
diflerent  sciences  appear  from  their  very  extent  to  be 
limited  to  one  cultivator  of  each,  should  not  be  enter- 
tained. It  appears  to  me  that  it  would  be  much  better 
to  leave-  to  the  Minister  of  Science,  if  ultimately  there 
should  be  such  a  Minister,  the  power  to  apply  for 
scientific  information  to  whoever  he  deems  best  able 
to  give  the  required  information,  and  to  get  it  from 
more  than  one  representative  of  each  branch  of  science. 
Such   appear  to  me  to  be  the  considerations  which  I 


thought  might  profitably  be  submitted  to  the  Commis- 
sion in  the  short  time  that  I  have  been  enabled  to 
study  the  documents  upon  which  my  opinion  Jias  been 
requested. 

11.538.  You  object  mainly  to  a  consultative  council 
because  you  consider  that  it  would  tend  to  encourage 
this  competition  of  Government  institutions?— It 
would  tend  to  encourage  one  at  the  expense  of  others. 
For  example,  supposing  that  a  single  naturalist  were  a 
member  of  that  council,  the  question  would  be  whether, 
in  ;v  case  of  this  kind,  he  would  deal  quite  impartially 
between  IMr.  Carruthers  and  Dr.  Hooker,  and  so  with 
regard  to  any  other  analogous  case  ;  it  is  always  un- 
certain how  far  social  relations  of  friendship,  and  inti- 
macy, and  so  on,  might  not  have  their  eflect  in  such  a 
question. 

11.539.  You  are  aware  that,  although  there  would 
only  be  one  naturalist,  there  would  be  a  large  numbei 
of  other  scientific  persons  on  the  council,  and  that  his 

views  alone  would  not  necessarily  be  supreme  ? I  am 

afraid  that  there  would  not  be  one  of  them  who  would 
feel  himself  competent  to  oppose  the  opinion  of  such  a 
naturalist  on  a  purely  zoological  or  botanical  ques- 
tion, and  you  will  observe  that  in  this  council  pro- 
posed by  Colonel  Strange,  the  naturalist  is  supposed 
to  be  both  a  zoologist  and  a  botanist,  I  may  say 
that  I  fully  estimate,  as  everyone  does,  the  admi- 
rable amount  of  work  which  Dr.  Hooker  issues 
through  the  instrument  of  the  Herbarium  and  collec- 
tion of  dried  plants.  There  is  only  one  other  remark 
which  I  should  wish  to  make,  namely,  that  anything 
which  I  have  urged  with  regard  to  the  advantage  of 
making  the  one  public  metropolitan  museum  as  com- 
plete as  it  can  be  made,  is  not  to  apply  to  the  secon- 
dary and  local  museums  either  in  the  metropolis  or 
in  the  country.  In  fact,  if  to  the  one  State  museum 
in  London  all  the  collections  fi'om  the  Government 
expeditions  were  sent  in  the  first  instance,  then  would 
arise  the  duty  which  Sir  John  Lubbock  more  par- 
ticularly has  urged  upon  this  Commission,  of  the 
officers  of  that  public  museum,  to  set  apart  and  arrange 
the  duplicate  specimens  which  might  be  available  for 
distribution  to  local  and  provincial  museums. 

11.540.  (Professor  Stohes.)  In  the  case  of  paheon- 
tological  specimens  one  can  understand  that,  as  the 
supply  is  limited,  and  as  it  is  a  chance  when  we  come 
across  a  specimen  of  the  finest  kind,  two  competing 
establishments  might  act  injuriously  on  one  another^ 
but  in  the  collection,  say  l)y  means  of  the  ships  in 
Her  Majesty's  navy,  of  specimens  of  living  plants, 
would  there  be  any  difficulty  in  collecting  specimens 
enough  for  two  national  museums,  if  for  any  reason  it 
was  thought  desirable  that  there  should  be  two,  having' 
different  objects  in  view  ?— No.  With  reference  to 
plants,  or  at  least  to  dried  plants,  the  facilities  for 
collecting  botanical  specimens  illustrative  of  specific 
and  other  characlers  are  gener:iily  such  that  many 
duplicate  specimeiis  might  In.'  collected,  such  as  would 
supply  certainty  two  collections  ;  but  with  regard  to 
hving  plants,  that  would  be  more  difiicult.  Ward's 
cases  have  given  great  power  to  their  successful  im- 
portation :  but  living  plants  form  no  part  of  the  Bo- 
tanical Department  in  the  British  JMusenm,  and  we 
should  not  compete  for  them. 

11.541.  (Chairman.)  With  regard  to  some  collections 
by  Dr.  Cunningham,  do  you  know  what  became  of 
them;  are  they  still  in  existence  any  where  ?^Thc 
only  knowledge  that  I  have  is  a  letter  which  I  got 
from  the  keeper  of  the  Zoological  department  under 
my  superintendence.  Dr.  Gray  had  given  a  very  good 
account  of  the  seals  and  whales  in  reference  to  Sir 
James  Ross's  Circumnavigating  Expedition,  and  this 
IS  the  answer  which  I  received  from  him,  when  I 
addressed  the  heads  of  all  the  Natural  History  depart- 
ments in  reference  to  this  Government  collection : — 

"  British  Museum,  November  4th,  1870. 
"  Dear  Professor  Owen, 

"  We  have  not  received  any  specimens  of  seals 
"  and  cetaceafrom  the  Magelhau  Straits'  Expedition. 

Y  4 
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"  I    have   no   ;ili.soliitc   atitliovity   Tor  Llio    stiitciiK'iit, 
"  but  I  hvUow  tli:tt.  they  wcir  sent,  with  other  icceiit 
"  aiul  fos^il  maniinalia  lu  Prol'essor  Iltixiry. 
"  Yom-H  iaithlnlly 

"  .1.  K.  Ck.vv." 

If  the  Commission  shoiihl  .lenn  llils  i*orrcsiHin.h>iiec 
an  elenirnt-wilh  refereiieo  to  llu'ir  iiUimul''  <'oii<'lii- 
sions  :ts  to  ii  f;eieiililie  cousu!t;tlivr  eomiril,  llml  iniLrlii 
iiiiineiieo  the  miiiisti'i- in  liis  .Ircl^ion  on  siicli  iioiiils, 
I  Avonia  recommenil  that  thr  con-rspon.leii.-.'  on  (his 
siihieet.  with  llic  Srrt-etnry  uC  the  A.lniiinlly  shoul.l  lie 
trnnsmlttea  tn  thi.s  (.V.nnnis.sion.  U  is  .-ihrnil  the  .Iiilo 
of  :.'Oth  of  Oelolier  1  STO,  and  in  it -will  he  lound  a 
letter  fi-om  llie  !:ite  director  of  the  Cniii].cti(i\  e 
Museum  of  Geoloi:y,  j\lieend...[:y,  jnul  T;il;eMiilolnLry, 
supported  by  the  Covornmeut  in  Jermyii  Sttfrt.  Sir 
Roderick  Mvn-cliisoii  wrote,  in  nnswrr  to  my  apiilieiiliim, 
a  note  which  you  AviU  lind  in  tliat  eorrespondence 
expressing  surpris^c  that  the  fussild  had  not  been  sent 
to  the  British  ]\Inseuni,  statin,<;  tliat  tliey  had  never 
been  received  in  Ins  museum  in  Jeniiyn  Street,  that 
ho  hfid  never  heard  of  them,  and,  lie  added,  that  if  they 
had  been  sent  l>y  the  Admiralty  to  ,b-riuyn  Street  lie 
phoukl  have  immediately  transl'erred  them  to  the 
British  Museum,  as  not  heinj:^  eonnected  or  related  in 
any  way  to  a  museum  havin,^  f()r  its  express  oliject, 
to  illustrate  the  special  (je<doiry  of  the  L'niied  Kingdom. 

11,542.  (Sir  J.  ],iihhoch.)  Where  .-ire  llio^e 
ppecimens  to  whi<-!i  yi.^u  alhule  ? — Ymi  .ire  not  the 
only  one  putting  this  t[UOstinn.  Foreign  pahefmlulo- 
gists,  for  it  is  a  matter  of  extreme  interest,  have  como 
to  tlic  British  Mn-ieum,  nud  have,  also,  asked,  "  Where 
"  arc  those  fossils  that  liave  been  liroM'_dit  by  the 
"Nassau  from  the  Magelhan  Straits"?  1  b;ive 
been  compelled  to  reply,  I  have  not  got  them  :  nnd 
you  may  easily  imagine  the  inference  whicli  such 
foreign  jialaeontologists  may  draw,  viz.,  that  the 
Governraent  has  not  .sent  its  fossils  to  the  ];ritisli 
jMuscum,  because  there  they  do  not  know  what  to  do 
with  them  or  how  to  make  use  of  lliem. 

ll,o43.  Where  are  they.'' — They  arc  in  Professor 
Huxley's  private  possession  at  tins  nionnMif.  Jl  was 
in  1S70  or  1869  that  they  came,  and  wc  are  tiow  in 
1872.  No  doulit  no  one  is  more  competent  to  give  an 
account  of  them  than  Professor  lluxhy  ;  hut  if  they 
had  come  to  the  lirilish  ^Inseum,  tliev  W'luld  have  been 
described  and  tiguied  in  the  same  3'i-ar,  and  ])ublic]y 
displayed  for  tin.'  iienelit  of  all  home  and  foreign 
pala;outologists. 

11,544.  (Dr.  Shnrj^ei/.)  Did  you  recei\'o  any  answer 
from  the  Admiralty  ?^I  did,  and  you  will  lind  that 
answer  in  theeiu'respondrner.  'blie  answer  \vas  to  tiie 
effect  that  tliey  took  the  malti-r  into  roiivid,.r;M  ion  nud 
dish'ibufed  Ihosf  specimens  lo  ihe  ])ul)lie  e(.llret i.m.s 
which  thi'V  tlioieihl  Woidd  he  iK-t  hcnedle.l  by  tlirm. 
Wr  trol,  aVi.,t;iiii  share  of  iiiv,i-|ohrata  a.t  i  he  Uril  ish 
Mii-eiiin  ;  the  hil-ds  were  seol,  to  Cainhridge.  We 
foiiml  ijpoii  siibsi'<|Heiit  exaniliinlioii  iha!.  they  were 
d(ipllr:,le-  -,C  oi,|-  Mrd-r,,!  leel  ir>,,,  ;,,„[  tlleV  ale  ^^u^v 
doiii-  ;:nu(l  duly  al  (  aniln-id-e,  Iml  in  I  he  niusciiin  in 
derniyn  Si  r.-el,  where  llie  AdniJl.illv  Inlefided  Ihe  jbs- 
Kil..  In  go,  Ihe.v  inv  II,, I.  ;niy  or  (hem,  ;iii(I  i  |,  ^yonld  nut 
b,;   Ihr   pr..|HT    pi;,,.,.   ln|.   (hem. 

\\yy\r,,       Ynn        h;ue        sl:,(ed       ll.e        |.lv;eMl         ineon- 

V'-Olenec.     IV ■onipelilinli     ot    (hos..    .■ullerhoos     under 

cxislilig    rondilions,     and      pninred i,;,|     i|,     coidd 

not  be  ivniedie.l  nieler  ,■,  (:.)ns.oli,.||  ue  (  nnneil  ; 
in  wha.t  u'ayronid  il  hr  i  eniedicd  ?  )b,\e  \nNany 
Fllgg<'Sl.ioii  to  make  nf  .■(inMifiiin-  Inhrr  I  li,ui  llii's 
Consnitalive  Ceoneij  ?--  ir  (I,,,  old  piMlciple  w.  IV 
'■ontiiined  lh;,l,  I  Hneinnienl,  ..ulleehnM.;  ni.-ide  in 
'■"^'■'■lilii'ril    xoy,.e_.e.,nel    ui    Sl;,(..    Ne-,e|,.   uMV  .eiil    (o 

Iher-e  would  he,  no  ,blli. y  ;,f   ;,  ||  ;    I,nI   I  Ins  e /iV  aV'''!.'s 

from  tlHM'.ropplng  up  <d' rumpeling  eMal.li.sl.ine.ms  ;  !■,„■ 
idthoiigh,  ill  ilH  |»riiiiary  aim,  Ihe  Jeiuiyn  Sin.ej  |.|,b 
Icetioii  is  inb-n-ied  to  show  illiislniMnns  oC  ihe  -eeh^ey 
of  (^ival  Itril.ain,  yet  it  Iiji.m  eumpeled  for  Ihe  aei|insi- 
lion  of  foHhils  ili;il  nhouhl  be  plaei'd  in  (he  Krilish 
Museum  in  a  way  analogous  to  the  e(Mnpe(.i(imi  Inr  dead 


plants  as  between  the  British  Museum  and  Kew.  Here 
ts  the  way  in  which  that  acts  with  regard  to  col- 
lections made  with  public  money.  An  officer  of  the 
eslabllshnicnt  at  Jermyn  Street  may  represent  to  the 
Atlmiralty  that  lie  is  a  Government  officer,  and  he  is 
mi  ollieer  in  a  ])uhlic  or  State  museum,  which  may  be 
llnis  brought  into  competition  with  an  older  State 
mnseum. 

]  I,.',  b>.  With  wdiom  should  tlie  decision  rest,  do  you 
think  ?~TheiT  would  be  no  need  of  this  decision  if 
you  ado])t(-d  the  r(;ally  wise  administrative  principle 
<d'  having  one  melro]i(dit;in  museum  for  a  complete 
series  of  all  de]iarliiients  of  Natural  ITistoiy. 

11, -147.  Willi  r(di-r(.-nee  to  a  minister  of  science, 
would  he  di'eliie  siieli  a  (jue.stioii  after  obtaining  in- 
fonnalion  wben^  be  (bought  he  could  best  find  it?— 
.■\lns(   pn,bably. 

li,o4H.   (,S//    ./.   /'.    Km/-SJuit(leivoT(h.)    You  are 

eoiilemplaliug,  1  apprehend,  that  the  one  central  metro- 
jiolilan  mnseiim  slionhl  be  more  or  less  under  the 
diri'i-iion  nj'  iIm-  inini-ter  of  science  ? — No  doubt 
of  it. 

11, ."id!"*.  And,  therefore,  out  of  that  sidjordination  to 
the  minister  of  seir*iiei;  would  tlo'.v  the  subordinate 
arrangements  for  distribution  to  local  museums  which 
yon  contemjilate,  and  not  simply  their  due  collection 
from  all  departments  of  public  administration,  but  also 
the  <listribution  to  all  elas..jes  of  publie  utility  ? — That 
is  so. 

ll.onO.  (Dr.  SJtarj)€i/.)  In  the  ease  of  a  consulta- 
tive e(.>imcil  any  advice  that  was  given  to  a  minister 
would  pi-obnldy  be  in  the  shape  of  reports  which  could 
be  produced  to  Parliament  if  rcpiired.  At  present 
when  a  member  of  the  Government  consults  with  a  man 
of  seience  as  to  the  advisability  of  any  step  to  be  takea, 
so  far  as  I  know,  there  is  no  public  report  respecting 
it.  \\'oidd  it  not  be  an  imprn^-emeut  if  those  coffi- 
mnnieations  were  less  of  a  private  character  and  more 
])ublicity  were  gi\en  to  them  r — No  doubt  that  would 
iic  so. 

Ibool.  ll}"  your  own  admission,  the  jirescnt  state 
of  things  is  iMit  -^yliMt  you  would  approve  of,  and 
it  would  be  wry  (b.-iralile  for  (he  Gonimis-siou  to  have 
the  opinion  of  ;t  man  of  your  rxperience  and  judgment 
as  lo  how  it  eouM  best  be  remedied.  You^think 
that  it  would  be  not  by  a  consultative  council,  but  hy 
a  minister  and  a  lu-rmanent  secretary  who  could  obtain 
advice  when  he  tliought  lit  ? — .Preei-eh"  so.  tul  hoc. 

lI,.-',.")2.  And  then  (bat  that  adviec  should  he 
reported  ?— 1"  nque-t  iunably. 

11. O.J.;.  iS,r  J.  r.  Ka>i-Slnitllcworlh.')  The  Com- 
mission h;ive  li.'td  belbre  (hem  nianv  olher  objeels  for 
siieh  eon.~iili,iliv<.  eouneil  besides  liuw  wliieli  arc  in- 
<dnded  in  ihe  evideiiee  <A'  CoVnwX  StranL'r.  and  it  has 
been  snggi-led  to  llie  (.'ouHiiission  llial  il  would  not  he 
necessary  In  have  so  large  a  eonneil  ;is  ili,.||  whieli  li;is 
bivn  eonleinid-itrd  l-v  Colonel  Siraiige,  repre>onlilig 
'eparimeiil   of   Seieiiee.  and    not    only 


ptilnde 


bul  ivpreseniiu-  [\w  jiraelieal  applieafion  of 
lunienl  and  of  the 
■d  ibal  \  er\-  eminent 
ig  ipialiliealions,  on 
or    some    parliciilar 

led-o  ol"  Ihe  nhxle-  of  seieiuilie  in ves| i- at ioi'i,  and  an 
■'pi^iinl.inee  uilli  llie  (.|nineii(  men  in  (he  seleiltilic 
e  in  whieii  seleiiee  may  he  ap|)lied 
ilale  iinil  of  (hi-  .■oininnnilv,  and, 
:il!ei'  hoily  oj'  \  .^ry  <auinent  men 
as  a,  eoiisidla(i\e  eouneil  to  the 
iiiini^li.i-,  snpp<.siii-  ihal  a  iM  iiii,-.(er  of  Seieiiec  were 
appoinled  :  \\:\\v  vn  any  view  as  lo  the  eomparalivc 
iplilily  ol'sneh  a,  sinailer  body,  say.  of  six  or  eiglltnieu? 
-  I  ihink  that  r.  body,  repn'seiititig  ii.  eonsullative 
eoimeil,  would  dii  ils  <[nly  nineli  beller  if  selected  by 
Ihe  minister  (d"  wieiiee.  or  ilie  ndnlsler  of  State  for 
^■eiollee,  for  tlie  spc^elal  (juestion  before  him,  and  the 
id  Ihe  e\ideiiee  so  snbmitle«l  to  him  ndght  be 
do  publie  in  (!i.^  way  in  which  Hr.  Sha,rpey  siig- 
sled,  and  that  there  slioukl  be  no  dilheuity  lo  lind  a 


he  w: 
Il  h; 
n  ha\ 


\vnrl(l.  nud  rf  Ihe  m, 
lo  (he  Uiilils  of  Ihe 
iherelMI-e.  ill,., I  a,  . 
i.dehl,    he    iv-or(e,[ 


i-epoi 
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consultative  council  of  the  requisite  quality  and  extent 
for  each  such  special  question. 

Ilj554.  You  are  probably  aware  that  the  Secretary 
of  State  for  India  is  aided  by  a  council  -which  might 
be  regarded  as  co-relative  to  the  consultative  council 
of  the  Minister  of  Science,  and  that  not  only  no  in- 
convenience hag  been  experienced  from  its  operation, 
but  that  considerable  advantage  has  been  derived  from 
it  by  the  administration  ? — I  am  aware  of  that  ;  but 
that  analogy  is  wide,  and  I  do  not  see  its  application 
to  the  very  diversified  subjects  of  science.  Wc  know 
the  special  nature  of  the  Indian  work,  and  the  desira- 
bility, of  course,  of  having  experienced  Indian  officers 
in  that  matter,  but  I  do  not  think  that  the  analogy  of 
that  council  would  apply  to  the  very  diversified 
subjects  ofscience:  and,  above  .ill,  there  is  the  necessity 

of  not  having  any  predominating  voice  or  influence  of      sufficient  for  the  very  varied  and  very 
any  one  individual,  as  representative  of  a  science,  likely      which  the  keeper  of  the  minerals  requir 
to  afl'ect  tlie  minister  which,  of  coiu-se,  to  the  degree  of 
the  peculiar  view.s  and  relations  of  sueh   individual, 
might  affect  him  unfairly. 

11.555.  Let  me  suppose  the  case  that  there  should 
not  be  a  naturalist  upon  the  council,  which  is,  of 
course,  an  extreme  supposition,  yet  if  there  were  sis 
very  eminent  scientific  men  they  would  know  who 
were  the  best  naturalists  in  the  country  to  be  entrusted 
with  any  special  investigation,  or  to  give  advice  upon 
any  special  question,  whereas  it  would  be  very  difficult, 
would  it  not,  in  the  changing  phases  of  politics  in  this 
country,  to  have  a  minister  or  an  omniscient  secretary 
who  should  be  equal  in  his  power  of  selection  to  a 
council  so  constituted  ? — I  apprehend  that  the  perma- 
nent Under- secretaiy  would  know  perfectly  well  that 
part  of  his  duty,  and  it  would  be  his  duty  to  know 
who  were  the  experts  in  the  different  branches  of 
science  to  whom  to  refer.  That  might  not  be  so  with 
regard  to  the  minister,  but  the  permanent  Under- 
secretary would  or  should  have  that  knowledge. 

11.556.  {Chairman.')  Then  you  think  that  the  per- 


sons of  strong  will,  of  being  altogether  void  ? — "Vou 
then  fall  back  upon  public  opinion.  When  a  minister 
who  chooses  not  to  avail  himself  (in  a  case  in  which 
obviously  so  avaihng  himself  would  be  important)  fif 
the  opinion  of  the  council  of  any  of  the  constituted 
scientific  societies,  I  think  that  public  Ojunion  would 
prevent  any  great  mischief  being  done. 

11.562.  Sliould  we  not  be  inthe  difficulty  of  being 
coram  non  jadiccs,  seeing  that  the  public  is  not  a  seiei  i  - 
tifie  public  ?— Pcrhajis  I  am  Ijcing  led  out  of  my  own 
depth,  not  having  gone  into  administrative  questions 
to  the  extent  to  which  it  is  well  known  that  you  hav(^ 

11.563.  {Professor  Smith.)  I  think  you  have  re- 
ferred to  a  chemical  laboratory  which  has  been  esta- 
blished in  connexion  with  the  Uritish   Mii«*nm  ;    that 

Lt  present  a  very  small  one,  is  it  not  ?-^It  is  f[nltc 

rlelieate  woT'k 

;  it  is  efilcicuL 

for  that  purpose. 

11.564.  liut  it  is  not  at  present  in  any  manner  avail- 
able for  the  use  of  students  who  come  to  the  museum  ? 
— I  cannot  speak  with  confidence — but  I  believe  that, 
if  it  were  requisite  for  testing  or  solving  any  moot 
point,  Professor  Maskeleyne  would  give  the  scientific 
mineralogist  the  use  of  that  laboratory.  Students  have, 
now,  no  access  to  it  as  a  matter  of  right. 

11.565.  In  the  new  building  at  South  Kensinglmi, 
at  any  rate,  the  arrangements  will  bo  such  as  to  reiid<T 
that  possible  ? — Yes,  space  i?  assigned  there  in  imme- 
diate connexion  with  the  mineral  department,  for  all 
its  working  requirements  ;  not  only  a  laboratory,  but  a 
goniometrical  room,  and  wo  have  provided  for  a  micro- 
scopic room  in  special  relation  to  the  minerals ;  every- 
thing that  is  requisite  for  the  scientific  application  of 
that  and  other  collections  will  be  provided  in  the 
museum  which  is  now,  I  believe,  in  course  of  erection. 

11.566.  In  connexion  with  this  subject,  have  you 
formed  any  opinion  with  i-egard  to  one  of  Colonel 
Strange's  proposals,  that  of  having   a  great   national 


E.  0've?i, 

Esq.,F.Ii.S. 


manent  under-secretary  would  discharge  the  duties  of      chemical  laboratory  or  physical  laboratory  for  the  use 


the  eouneil  ? — Yes ;  consulting,  when  necessary,  the 
experts  on  a  special  topic. 

11.557.  {Professor  Smilh.)  Y'ou  think  that  with  a 
permanent  under-secretary  there  would   be   sufficient 

'  machinery  for  obtaining  for  the  benefit  of  the  Govern- 
ment the  advice  of  tlie  most  competent  and  scientific 
men  ? — I  believe  so. 

11.558.  {Professor  Stokes.)  Do  you  imagine  that  a 
poiTnanent  under-secretary  would  be  prevented  by  bia 
obligation  to  be  acquainted  with  men  of  all  branches 
of  science  from  being  influenced  by  partiality  towards 
anyone  ? — Most  probably  so  ;  he  would  be  acquainted 
with  the  reputations  that  are  fairly  and  legitimately 
built  up  by  different  men  and  would  consult  tliem  im- 
partially. It  would  not  be  necessary  that  he  should 
himself  have  a  profound  knowledge  of  each  science, 
but  the  general  kind  of  knowledge  wliieh  is  required 
for  the  working  of  a  department. 

11.559.  {Sir  J.  P  Kay-Shuttkicorth.)  In  this 
country  there  is  generally  a  disposition  to  avoid  dic- 
tatorship, and  the  view  of  those  who  have  presented 
this  evidence  to  the  Commission  has  obviously 
been  to  have  a  council  representative  of  scientific 
men  in  the  country  to  prevent  either  the  arbitrary 
conduct  of  the  Secretary  of  State  or  of  any  permanent 
officer, — do  you  think  that  there  would  be  in  that  view 
some  advantage  in  a  council  ? — There  would  be  the 
power  of  applying  to  the  councils  of  the  different 
scientific  societies,  the  council  of  the  Linnrean  Society 
for  one,  the  council  of  the  Geological  Society  for 
another,  and  the  council  of  the  Zoological  Society  for 
a  third  class  of  questions  in  natural  history:  to  say 
nothing  of  the  council  of  the  mother  of  all  our  learned 
societies,  viz.,  the  Royal  Society  :  in  these  wo  have 
already  a  guarantee  iigainst  any  dictatorship  or 
arbitrary  decision. 

11.560.  Would  you  render  that  obligatory  upon  the 
Minister  or  the  permanent  Under-sccreUiry? — Not  on 
every  topic. 

1 1 .561 .  If  it  were  not  obligatory,  would  it  not  come 
to  be  discretionary  to  the  extent,  in  the  case  of  pcr- 

26060.— II. 


of  scientific  men  ? — I  noted  it,  but  it  seemed  to  bear 
mure  particularly  upon  chemistry  and  physics  ;  and  I 
am  not  able  to  say  much  about  it.  Of  course,  I  have 
turned  over  in  my  own  mind  the  proposition  with 
regard  to  a  physiological  laboratory,  with  its  meaTis  of 
experiments  in  connexion  with  the  pulse  and  respira- 
tion, and  other  important  physiological  objeets.  I 
think  tliat  would  be  of  great  importance,  and  I  think 
it  certainly  ought  to  be  established,  and  placed  where 
it  could  be  best  used,  and  that  led  me  fo  suggest,  in 
the  early  part  of  my  evidence,  that  such  a  laboratory 
should  be  in  connexion  with  the  Natiomd  Physiological 
Museum. 

11,567-  I  understood  you  that  it  should  be  in  con- 
nexion with  the  Royal  College  of  Surgeons  ? — I  mean 
that  body ;  the  Ilunterian  Museum  there  was  pur- 
chased by  Parliiunent  and  placed  under  "  insi>ectivc  " 
Trustees.  There  is  an  Act  of  Parliament  which  makes 
it  analogous  to  the  condition  under  which  the  British 
Museum  exists ;  with  this  exception,  that  the  Trustees  in 
the  latter  are  "  administrative,"  and  that  the  Physio- 
logical Museum  is  supported  by  funds  which  arc  not 
directly  obtained  from  the  State,  but  are  obtained  in- 
directly by  the  power  which  the  State  gave  to  the 
council  of  the  Royal  College  of  Surgeons  to  demand 
certain  fees  in  granting  their  diplomas,  and  that  has 
enabled  them  to  maintain  this  National  museum. 

11.568.  {Dr.  Shdrpcy,)  Supposing  a  ministry  of 
science,  constituted  as  you  propose,  would  you  suggest 
any  change  in  the  governmentof  the  British  Museum? 
— I  should  decline,  as  a  servant  of  the  Trustees,  answer- 
ing that  question.  I  owe  so  much  to  the  Trustees,  and 
they  are  so  ready  to  carry  out  their  officers'  suggestions 
and  requirements,  that  I  woukl  rather  leave  it  to 
administrative  experts  to  speak  on  that  lulministratlvo 
point. 

11.569.  {Chairman.)  Arc  there  any  directions  in 
which  you  think  it  desiralde  that  a  larger  amount  of 
Government  money  should  be  applied  towards  the 
promotion  of  science  than  is  the  case  at  present,  and 
are  you  able  to  give  any  opinion  upon  that  point .'' — 
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All  increase  of  grants  for  cousci'vatiou  and  arlditlons 
will  certainly  be  required  wlieu  we  have  effected  the 
transfer  of  the  national  Natural  History  from  the 
British  Museum  to  the  museum  now  in  course  of 
erection.  The  extension  of  the  display  of  the  dif- 
fcri:'nl  ilopai-tnients,  and  the  additions  of  dntiew  to 
make  those  departinonls  more  subservient  to  the  work 
of  public  odLicatiou,  and  tlie  ditt'usiou  of  knowledge, 
will  he  inevitably  attondeil  with  demands  upon  the 
State  for  a  corn.'S|i(>ndiiig  iiiciviisc  of  I'Linds.  In  fact, 
the  ratio  in  which  additions  will  accrue  will  lie  very 
much  increased;  but  for  tlic  last  10  years  we  have 
been  obliged  to  be  reticent  of  0|i[)urhiiiitie8  from  the 
very  physical  fact  of  not  having  space  for  such  aildi- 
tious  as  we  might  obtain.  Wg  have  been  obliged  to 
refuse  rather  than  invite,  lint,  except  as  regards 
Natural  History,  I  do  not  feel  com}>etcnt  to  state  the 
conditions  upon  wliicli  further  demands  upon  the  State 
might  be  requisite  or  imperative. 

11.570.  Have  you  formed  any  opinion  as  to  whether 
it  would  Ite  desirable  that,  ihe  Government  grant  of 
1,000/.  a  year,  placed  at  the  disposal  of  the  Council 
of  tlio  Royal  Society,  should  be  increased  or  not  ? — It 
has  been  so  admii-ably  applied  and  with  such  gain  to 
scipiice,  that  there  cannot  be  a  doubt  tliat  it  would  be 
a  great  benefit  to  science  if  it  were  doubled  to  begin 
with.  J  have  said  on  a  former  occasion,  when  I  was 
President  of  the  British  Association,  that  although  it 
might  seem  to  a  statesman  to  be  putting  into  a  lotteiy 
to  grant  this  1,000/.  for  the  purpose  of  aiding  abstract 
scientilic  research,  yet  it  was  a  lottery  that  had  been 
proved  to  yield  many  prizes,  and  those  piizes  of  in- 
estimable value.  A  statesman  might  see  a  man 
apparently  playing  with  a  trough  of  water,  a  shelf,  and 
some  tumblers,  and  bubbles  of  gas  going  in,  and  it  might 
seem  as  though  it  were  an  innocent  amusement ;  but 
out  of  that  a  prize  has  come,  namely,  the  illumination 
of  all  our  cities  with  gas,  and  one  of  our  stipendiary 
magistrates  reported  that  crime  diminislicd  two  thirds 
in  the  first  year  that  London  was  lit  with  gas.  And 
the  same  with  Gahleo  applying  his  small  tube  to  spy 
out  bodies  rolling  round  Jujjiter.  That  may  have 
seemed  to  some  of  his  Italian  contemporaries  a  harm- 
less amusement ;  but  wo  know  that  in  navigation  the 
results  or  applications  of  the  discov(a'y  have  heeu 
second  only,  if  second  at  all,  to  the  iuvention  of  the 
mariner's  compass ;  and  so  we  may  go  on.  The 
blanks  are  few,  the  prizes  many;  and  when  a  nation 
gains,  through  the  disco\eries  of  science,  a  working 
steam-engine  or  an  electric  telegraph,  there  is  no  one 
in  the  State  more  benefited  than  he  who,  in  Carlyle's 
somewhat  in-everent  language,  *'  wields  the  spigot  of 
taxation" — viz.,  the  Chancellor  of  the  Kxchcquer. 

11.571.  You  think  that  a  considerable  increase  in 
that  grant  would  probably  produce  good  fruits? — 
Therii  is  no  question  about  it. 

ll,o72.  (Sir  J.  P.  Ka>/-Slitfttlr>rorlh.)  U,  instead 
of  bring  simply  doubled,  it  wei'e  increased  many-fold, 
and  the  arrang<'nienf,s  of  the  ailminislral  ion  were  such 
as  not  to  tax  vfiluntaiy  labourers  in  science,  liut  (h.at 
there  should    bo  an   adequate   body  of  administnitors, 

do  you   not   think    that    a    niiicli  );iJger-   s might   lie 

apiilleilhenelicially  toseience  V_|J,,;|,|,,^||,„|.||,|^".    .m,] 

it  woulil  be  u  very  small  .sum,   even    whe .le  nini'li 

largei'  than  it  now  is,  cnnipaied  with  or  in  rehilion  In 
the  uiicxam|.led  amount  of  weaJtli  whif^h  is  converging 
to  this  COLintr-y,  tliiough  the  ;i.pplie;itinns  oT  inventions, 
which  are  the  results  of  iiderlor  jutnles  oT  (houglit 
suggested  by— r  niiglit  say  p:i.rasii,ic  uii — Ihe  fruits  of 
those  higher  gilts  whereby  tire  made  known  the  niod.'s 
ofo|)(ration  of  the  |)ovver  ol' (  bid. 

ll,57;J.  {Dr.  Sharpr,/.)  I)n  3'on  think  tint  while 
ii  fixed  sum  was  hahituiilly  iissigncd  lor  .listril.iilion 
by    Ihe    Ifoyal    Sneiel.j,  |li<,    |;„y„|     Socii't 

sum  ?— I  think   it  would  ;i,lwii,;ys  lie   .-ihl 
groiinrls  for  such  appliea.(iMi). 

]l.r.74.    [Profrssor  Slohrs.)    U    still 
gave    your    {^viileiicc^     respi^f-lin;,^    wliii 


■ly    s 
|.ly  [o 


ought  to  be  the  duties  of  the  Director  of  the  Kew 
Gai'dciis,  that  they  were  in  a  great  measure  those  of  a 
florist,  and  which  would  be  taken  up  naturally  for  the 
sake  of  gain  by  fiorists  throughout  the  country,  and 
agriculturists.  Should  not  the  duties  of  such  a. 
director  be  rather  those  of  a  scientific  character  ? — 
Your  question  goes  to  the  pith  of  the  matter.  The 
duties  referied  to  are  neither  appropriate  nor  congenial 
to  a  botaniet  of  the  repute  of  Dr.  Hooker.  They  are 
among  tlie  proper  duties  of  a  Director  of  the  Royal 
Gardens  at  Kew.  The  development  of  a  new  flower, 
of  a  new  variety  of  grape  or  peaeh,  or  any  other  fruit 
or  vegetable,  is  a  physiological  work.  It  is  very  true 
that  those  wlio  pursue  those  works,  for  the  most  part 
do  It,  having  an  oye  to  the  monetjiry  profit  ;  every- 
thing that  is  improved  in  this  world  has  its  improved 
price.  If  a  person,  or  the  State,  provides  a  large 
gaiden,  hot-houses,  greenhouses,  and  every  physical 
aj)[)|iance  which  are  required  for  and  conduce  to  the 
success  of  such  experiments,  certainly  it  seems  to  me 
but  reasonable  to  expect  that  such  work  should  he 
done.  Yon  may  use  the  tenii  "  florist,"  which  relates 
to  the  lowest  result  of  that  woik,  but  let  me  just 
mention  one  of  the  manifold  benefits  that  might  flow 
from  other  results.  At  the  present  moment,  in  con- 
nexion with  the  movement  for  improving  the  health 
of  towns,  the  great  question  is  how  to  turn  the  excreta 
of  the  sewage  to  advantage.  Experiments  are  wanting 
on  dift'erent  varieties  or  species  of  grass,  to  show  what 
variety  or  species  feeds  best  upon  the  excreta,  or  makes 
the  best  use  of  the  food  that  it  gets.  I  know  that 
some  of  the  most  devoted  sanitarians  would  be  glad  if 
experiments  of  that  kind  were  carried  on  at  a  Govern- 
ment establishment,  which  provided  the  requisite  means 
for  them.  Because,  if  they  went  to  Waterer,  or  Paul,  or 
Rivers  or  Jackman,  or  any  of  those  men  whose  names 
are  justly  famous  for  the  success  of  their  experiments, 
these  being  carried  on  with  reference  to  direct  gain, 
they  of  course  would  not  see  their  way  to  remunera- 
tion by  so  helping  the  commonwealth.  Yet,  if  you 
could  only  show  tliat  one  kind  of  gi'ass  in  addition  to 
Italian  rye  grass,  for  example,  would  feed  better  than 
another  upon  the  sewage  of  towns,  and  form  good 
food  for  beasf^,  yon  might  have  a  result  that  would 
pay  a  hundred  or  perhaps  a  thousandfold  the  whole 
cost  of  the  Kew  Gardens. 

ll,o7o.  {Dr.  Slxirjiei/.)  Would  not  such  experi- 
ments require  ■■'■  very  large  extent  of  ground,  and  arc 
you  aware  that  experiments  In  agricultural  chemistry 
have  buen  carried  on  to  a  large  extent  by  i\lr.  Bennet 
Lawcs  ?— I  know  those  experiments  and  the  geological 
discovery  which  initiated  them. 

11, 576.  And  you  are  aware,  perhaps,  that  ho  has 
made  anungcmcnts  lo  endow  his  establisluneut  with 
100,000^.,  the  proceeds  of  which  arc  to  be  applied  to 
carrying  on,  in  all  time  to  come,  those  agricultural 
experiments  at  Harpeuden,  in  Hertfordshire  ? — Yes. 
lint  it  is  ;i  mistake  lo  suppose  that  you  need  a  great 
exieni  ot  gi'ouud  for  llinse  experiments  :  yuu  may  try 
■illy,  (or    ciieh    subjeet-vegelnble,  on   a  plot 


thei 


(or 
of  prepared  soil  hardly  more  tbnu    ihe   extent  of  this 
table,  and   get  a  result  that  will    indieate  what  should 
be  done  on  .-i  larger  scale. 

ll.'iTT.  But  you  require  a  variety  of  experiments  to 
he  e;i.rned  oil  during  the  same  season,  and  you  have 
only  ,■,,  liiniled  aniouiit  of  ground.  They  are  not  like 
chenncid  cxpevimi-nts  in  a  laboratory,  which  you  can 
repeat  niiy  <lny  ?^ll  was  ]>nin(ed  out  to  nie  by  a 
great  fa.glish  sanitarian— Kdwin  Chadwick,  C.B.,— 
who  h;id  i-Lih'd  in  the  opportunilv  of  getting  the 
.■xpeiiiii.Mif.s  tried  in  Knghnul,  thai,  he  h:i,d  to  put 
nuiiiuiiicalion  with  Moll  and  other 
sis  in  Paris  ;  who,  hy  desire  of  the 
r  the  Kr,-nelu  ap|.Iied  two  or  three 
of  'j^v.>^uu\  so  :dlMl(.ed  Ihem  I'or  the  purpose. 
vas  duideit  inio  sin;dl  eoinjiartments,  and  the 
e  was  ;i,pplied  ill  the  manner  of  Oharpentier,  by 
ra.iH:n,n  pip.^s  i-onveyiug  it  direct  and  without 
■■■idon  to  the  iMols  ;  they  put  one  kiml  of  grass 
plot,  and  anolher  in  MTiotber,  and  a  third  kind  of 


tse.ir  Into 
.etierd  hoi 
"  "I 


third,  and 
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subjected  to  the  same  amoant  and  nature  of  sewage,      now  assigned  at  Kew  for  the  growth   and  treatment  -^-  ^'"^'i 

and  the  results  were  noted  :  so  that  you  do  not  require      of  living  plants  is  very  considerable,  indeed  quite  equal  ■^9--  J-"    • 

a  very  great  extent  of  ground.     The  extent  of  ground      to  all  the  needs  of  experimental  botanical  science.  ^  j^j^^^  -^gyg 

The  witness  withdrew.  - 


Rear-Admiral  Geokge  Henry  Richards,  C.B.,F.K.S.,  examined. 

11.578.  {Chairman.)  I  believe  you  are  the  Hydro-     very  successful  one, 
grapher  of  the  Admiralty  ? — Tcs. 

11.579.  And  also  a  Fellow  of  the  Royal  Society? 


—Yes. 

11.580.  Have  you  considered  how  far  it  is  a  proper 
function  of  the  Government  to  promote  the  progress 
of  science  ? — I  think,  if  not  the  duty,  it  is  clearly  to- 
the  advantage  of  the  Government  to  do  so. 

11.581.  Are  there  any  recommendations  which  you 
can  offer  to  the  Commission  as  to  the  best  mode  in 
which  the  Government  can  promote  the  advancement 
of  science,  especially  with  reference  to  the  establish- 
ment of  a  ministry  of  science  aided  by  a  consultative 
council  ? — I  have  seen  the  proposition  of  Colonel 
Strange,  aud  I  think  there  can  be  no  doubt  but  that  if 
the  services  of  a  number  of  eminent  men  who  repre- 
sented all  branches  of  science  were  at  the  disposal  of 
the  Government,  it  would  be  of  great  advantage  to 
the  public. 

11.582.  Have  you  formed  any  opinion  as  to  the  best 
mode  in  which  such  a  council  could  be  constituted  ? 
■ — I  think  that  it  would  require  a  large  body,  and 
possibly  thei'e  might  be  some  difficulty  as  to  the 
practical  working  of  so  large  a  body.  Of  course,  their 
relation  to  the  Government  would  have  to  be  very 
clearly  defined,  and  I  think  that  they  should  be  free 
from  all  administrative  or  executive  duties.  As  regards 
the  Admiralty,  perhaps,  they  are  less  in  want  of  such 
scientific  advice  than  any  other  department  of  the 
Government. 

11.583.  {Dr.  Sharpei/.)  Then  you  would  not  advise 
the  introduction,  as  ex  officio  members  of  that  Council, 
of  public  servants  engaged  in  the  administration  of  the 
scientific  departments  of  the  Government  ? — I  should 
not  see  any  objection  to  such  a  course,  unless  it  is 
that  the  time  of  the  Government  sei'vants  is  entii'ely 
occupied  ;  at  least  such  is  the  case  at  the  Admhalty. 

11.584.  {Chairman.)  Do  you  think  that  the  ap- 
pointment of  a  minister  of  science  is  desirable  ? — I 
think  if  you  had  the  council  it  would  be  desirable  that 
it  should  be  so  presided  over. 

11.585.  But  you  would  not  recommend  the  appoint- 
ment of  a  minister  of  science  unless  he  was  aided  by 
the  advice  of  a  council  ? — I  do  not  think  that  the  one 
would  bo  of  very  much  value  without  the  other. 

11.586.  The  constitution  of  the  council,  as  recom- 
mended by  Colonel  Strange,  would  be  something  of 
this  sort, — every  branch  of  science  would  have  a 
representative,  and  there  would  be  also  certain  other 
elements  represented  in  the  council.  Do  you  think 
that  on  any  particular  question  of  science  the  advice 
of  such  a  body  -would  be  valuable,  although,  in  all 
probabihty,  there  would  be  but  one  or  two  members 
specially  conversant  with  that  particular  department  of 
science  ? — Yes,  I  think  certainly  it  would  be  valuable. 

11.587.  You  think  that  the  opinion  of  a  large  body 
of  scientific  men,  even  on  questions  with  which  they 
were  not  themselves  specially  conversant,  would  be 
valuable  ? — On  very  many  questions  I  think  it  would. 

11.588.  Do  you  think  that  the  advice  of  such  a 
council  would  be  preferable  to  the  advice  that  could 
be  obtained  from  special  committees  appointed  to  con- 
sider special  questions  ? — Yes,  I  think  so.  I  do  not 
believe  that  special  committees  are  at  all  advisable  on 
professional  subjects. 

11.589.  Have  you  any  experience  of  special  com- 
mittees which  has  led  you  to  form  an  unfavourable 
opinion  of  them  ?— I  think  that  the  members  of  such 
committees  must  be  selected  more  or  less  to  fulfil 
certain  political  conditions,  and  that,  as  a  rule,  they 
would  come  new  to  the  subject  that  they  were  going 
to  consider,  and  I  do  not  believe  that  the  Commission 
which  sat  on  the  naval  designs  the  oth^j?  day  was  a 


I  do  not  know  that  any  great 
advantages  have  arisen  or  are  likely  to  arise  from  it. 

11.590.  You  would  place  greater  confidence  in  the 
advice  of  such  a  consultative  council? — Yes,  un- 
doubtedly ;  they  would  be,  to  a  certain  extent,  a  per- 
manent body  aud  an  independent  one,  chosen  entirely 
for  their  qualifications  as  scieutific  men. 

11.591.  If  such  a  council  were  established,  wotild 
you  contemplate  that  the  Admiralty  would  apply  to 
the  minister  of  science  aided  by  this  council  on  any 
question  of  a  scientific  nature  that  required  con- 
sideration ? — 'I  think  that  the  Admiralty  requires  the 
aid  of  such  a  council  less,  perhaps,  than  any  other 
department  of  the  Government,  for  this  reason  that 
there  are  not  very  many  questions,  purely  questions  of 
science,  that  come  under  the  notice  of  the  Admiralty ; 
and  then  we  have  the  Astronomer  Royal  to  refer  to, 
who  is  a  host  in  himself,  and  if  any  question  arises 
which  we  do  not  refer  to  the  Astronomer  Royal,  we 
generally  ask  the  President  and  Council  of  the  Royal 
Society,  and  we  have  never  found  any  difficulty  in 
getting  assistance.  The  only  department  of  the 
Admiralty  which  might  requh-e  such  assistance  beyond 
this,  is,  perhaps,  the  Constructors'  Department,  in  the 
designs  for  ships  of  war.  But  as  regards  that,  my 
opinion  is,  that  it  would  be  far  better  to  have  some 
scientific  designer  attached  to  that  department  thau  it 
would  be  to  refer  such  questions  to  a  council  even. 

11.592.  So  far  as  I  understand  you,  you  do  not  con- 
sider that  the  Admiralty,  at  any  rate,  would  derive  any 
great  advantage  from  the  establishment  of  this  proposed 
council  ? — There  would  be  this  advantage,  1  think, 
which  they  would  derive,  that  they  would  be  freed 
from  the  political  pressure  which  is  brought  frequently 
to  bear  upon  the  Admiralty  upon  questions  of  that 
kind.  The  whole  responsibility  of  deciding  upon  a 
measure  would  be  thrown  upon  the  cmmcil. 

11.593.  Do  you  think  that  would  be  a  desirable 
result  ? — I  think  that  it  would  be  desirable  in  all 
departments  of  the  Government  ;  it  would  be  very 
agreeable  to  the  Government  of  any  day,  I  should 
think,  to  escape  the  responsibility  of  deciding  on 
scientific  questions  on  which  they  may  not  be  very 
intimate,  but  in  which  they  may  be  believed  to  be 
interested  parties. 

11.594.  Do  you  think  that  the  work  would  be 
better  done  ? — I  think  it  would.  I  should  say  there 
could  be  no  doubt  aI)out  that,  but  unless  the  Govern- 
ment are  prepared  to  vote  a  very  considerable  sum 
every  year  for  the  advancement  of"  science,  which  1  am 
quite  of  opinion  that  every  Government  ought  to  do, 
1  think  very  little  benefit  would  accrue  from  having 
such  a  council. 

11.595.  Yon  say  that  you  think  that  a  large  sum  of 
money  ought  annually  to  be  voted  for  those  purposes  ; 
can  you  point  out  any  directions  in  which  you  consider 
this  money  might  advantageously  be  expended  ?— 
Numerous  cases  will  ai'ise.  I  suppose  every  one  of  the 
council  would  naturally  have  some  particular  branch 
of  science  that  he  would  wish  to  forward,  and  it  would 
be  his  duty  to  do  so.  For  instance,  if  it  were  intruded 
to  equip  an  expethtion,  as  we  are  going  to  undertake 
now,  for  the  physical  investigation  of  the  ocean,  among 
other  subjects,  you  must  bargain  on  25,000/.  a  year 
for  it.  Then,  I  suppose,  that  Sir  William  Thomson 
and  the  Tidal  Committee  of  the  British  Association 
would  Hke  to  establish  on  the  sea  shores  of  the  world 
self- registering  tide  gauges,  and  that  would  be  an  ex- 
pensive ari'angement  if  undertaken  by  any  one  govern- 
ment. I  am  of  opinion  that  a  very  large  sum  would 
be  rcquii-ed  every  year,  aud  that  it  could  be  profitably 
spent. 

11.596.  Do  you  see  your  way  to  the  expenditure  of 
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sum  ? — There  is  not  the  leaat 


a  very  large  nnnuiil 
,   doubt  about  it  in  my  opinion. 

11.597.  And  it  is  a  work  which  will  not  be  done 
unless  money  is  provided  for  it  by  the  Government  ? — 
Certainly  not.  The  Admiralty  are  frequently  applied 
to  for  the  advancement  of  those  kind  of  works  ;  but 
fts  they  have  no  funds,  they  are  obhged  to  go  to  the 
Treasury,  and  the  thing  falls  to  the  ground  generally. 
Even  in  the  mutter  of  an  celipso  expedition,  the 
Adniii-alty  had  not  the  means  of  fitting  one  out.  If  a 
single  individual  is  sent  on  an  expedition  for  any 
purpose  not  purely  naval,  in  one  of  Her  Majesty's 
ships,  the  Admiralty  arc  subjected  to  ask  the  Treasnry 
if  not  to  give  him  a  salary,  to  pay  the  ex])cnses 
of  his  mess,  and  that  puts  a  difficulty  at  once  in  the 
way,  for  there  is  naturally  an  imlisjio^itlon  to  make 
feuch  requests. 

11.598.  Do  you  thiidv  that  those  restrictions  ra-e 
inmecessiiry  ? — I  t^hould  have  thought  so.  I  should 
think  (luit  a  great  drpartmcnt  of  the  Governmeut 
ouizht  to  have  the  means  of  <loing  small  thhigs  of  that 
kind. 

11.599.  Can  you  name  any  other  objects  for  which 
you  thiuk  it  woidd  be  desirahle  that  the  Government 
money  should  be  expended,  say,  for  instance,  in 
astronomical,  magnetical,  and  meteorological  investiga- 
tions ? — Our  observatories  merely  provide  for  so  much 
of  astronomy  as  is  necessary  for  navigation.  There 
is  no  provision  made  for  physical  astronomy  now,  and 
I  think  it  is  highly  desirable  that  there  should  be. 
The  Board  of  Visitors  of  the  Royal  Observatory  arc 
now  asking  the  Admiralty  to  provide  for  photographic 
and  spectroscopic  observations  at  Greenwich,  but  the 
Admiralty  cannot  do  it  without  going  to  the  Treasury 
for  it,  although  it  may  involve  only  the  employment 
oi  one  additional  assistant. 

11.600.  {Dr.  Sharpet/.)  At  present  collections  of 
natural  history  are  occasionally  made  by  vessels  of 
the  navy  from  abroad,  and  it  has  been  suggested  that 
if  naval  officers  were  made  better  acquainted  witli 
natural  history,  the  opportunities  of  thesei'vice  might 
be  turned  to  better  account  for  the  promotion  of 
that  branch  of  science,  by  making  collections.  Dr. 
Carpenter  suggested  that  in  the  new  naval  school, 
which  it  is  contemplated  to  establish  at  Greenwicli, 
there-  should  he  instruction  given  in  natural  history  to 
naval  officers  ;  do  you  approve  of  that  ? — I  think,  of 
course,  that  instruction  in  Natural  History  would  be 
perfectly  unobjectionable,  indeed,  would  be  highly 
useful,  but  there  are  great  difficulties  in  making  those 
collections  in  ships  of  war  generally. 

11.601.  That  has  been  explained  tons,  but  it  is  dif- 
ferent with  surveying  ships  ? — In  the  surveying  service, 
ships  are  prepared  expressly  for  seientiiic  research,  and 
we  always  have  made  those  collections,  and  very 
generally  there  is  a  naturalist  attached  to  each  survey- 
ing ship,  hut  I  am  <]uite  sure  thiit  it  will  be  im- 
jjos.sibh'  to  cany  it  (jut  to  any  extent  in  a  regular  ship 
of  war. 

11,G02.  The  collections  that  ai'c  brouglit  home  by 
ships  of  the  navy  are  handed  over  to  the  liritisli 
Museum,  are  they  not  ? — No,  not  aa  a  rule.  'YUc.  jdan 
which  I  always  adopt  Is,  tliat  il'  there  Is  a  njituralist 
in  the  ship,  ill'  himself  recommends  where  i\w  col- 
lections sliould  go,  and  with  the  ap|>roval  of  the 
Admiralty  they  are  so  sent.  Hohk;  go  to  the  IJriLisli 
MiJKciini,  and  others  go  to  olher  (IcpaitnieriLs,  hih-Ii  us 
the  Scliool  of  Mines,  or  to  vai'ioiis  imiKcums  hi  the 
country,  where  they  arc  made  use  of. 

n,60.'^.  Aud  are  you  gom-rally  gui.h^d  by  the 
opinion  of  the  coHrctor  hinisclt  ? — J  iilvvjiys  liavt;  ])r<!u 
80  inysclf,  subject  to  ron,sIdcnitIon  and  consul  lji,tion 
with  qualified  men,  or,  whore  Ihrre  is  no  naturalist, 
I  gfinerally  judge  for  myself',  aided  by  the  above 
considcT'atlons.  I  send  thi^ni  to  rrdrcssm-n  Owen,  m- 
Huxley,  or  Hooker,  or  othern,  as  1  tlii]d<:  tin;,  ease  may 
require. 

11,604.  With  regard  to  the  colleclionH  which  were; 
made  in  the  voyage  to  the  Htraits  ol'  Mag(;llan  recently, 
how  were  they  disposed  of? — I  think  that  the  nmjority 
of   them  were   sent    to    the  Ihitisli  Museum,  aumo 


were  sent  to  Professor  Newton,  at  Cambridge,  and  a 
few  were  sent  to  Professor  Huxley,  and  the  botanical 
collections  to  Dr.  Hooker  at  Kew. 

11.605.  lint  still  a  considerable  bulk  of  them  was 
sent  to  the  British  Museum  ? — I  think,  if  I  recoUect 
right,  that  out  of  about  27  boxes,  13  were  sent  to 
the  British  Museum. 

11.606.  Have  you  any  remembrance  of  what  was 
the  descri]ition  of  specimens  that  these  boxes  con- 
tained ? — Some  of  them  contained  birds,  and  some 
of  them  zoological  specimens,  others  botanical  speci- 
mens, and  there  were  some  fossils  and  human  crania 
from  Patagonia. 

11.607.  {Sir  John  Lubbock.)  On  what  principle  was 
the  division  made  ? — It  was  made  on  the  recommenda- 
tion of  Dr.  C'nnningham,  who  wsis  the  naturalist,  and 
I  followed  his  wishes  principally.  He  had  been  in 
communication  with  the  societies  l>efore  he  went  out, 
and  he  ascertained  what  would  be  most  useful  to  each. 

11.608.  Were  they  sent  to  Professor  Huxley  pri- 
vately, or  were  they  sent  to  the  museum  in  Jermyu 
Street  ? — I  believe  I  wrote  myself  a  letter  to  Professor 
riuxley  sending  them  to  him  ;  they  were  the  skulls 
and  fossils  which  Mr.  Darwin,  through  him,  had  asked 
me  to  procure  from  a  particular  locality  in  Patagonia, 
There  was  no  ofhcial  communication  sent  with  them. 
I  think  I  understood  from  Professor  Huxley  that 
they  would  eventually  goto  the  British  Museum  when 
ho  had  done  with  them.  Collections  which  go  to 
the  British  Museum  never  come  out  of  it ;  therefore, 
it  is  desirable,  in  many  instances,  that  they  should  be 
made  use  of  before  going  in. 

11.609.  {Chairman.)  Do  you  mean  to  imply  that 
they  are  not  made  much  use  of  when  they  get  there  ? 
— I  imagine  not  the  immediate  use  which  modern 
science  demands  ;  new  institutions  have  grown  up  since 
it  was  the  practice  to  send  everything  to  the  British 
Museum,  and  it  is  pretty  certain  that  the  National 
Museum  is  undermanned. 

11.610.  {Sir  John  Lubbock.)  But  are  they  not 
described  and  published  ? — Tlie  general  opinion,  I 
believe,  is,  that  they  ai-e  not  immediately  made  use  of 
for  the  reasons  I  have  just  stated. 

1 1.61 1.  Have  you  sent  other  collections  there  which 
have  not  been  published  ? — I  could  not  undertake  to 
say  of  my  own  knowledge,  but  I  know  that  a  general 
belief  exists,  th.at  they  would  bo  made  more  imme- 
diate use  of  by  being  sent  where  they  were  sent,  and 
we  were  not  at  all  bound  to  send  them  to  the  British 
Museum,  or  to  any  particular  place;  we  take  the 
best  advice  and  have  no  interest,  hut  that  the  col- 
lections sliall  be  turned;to  the  best  account  ;  I  do  not 
think  the  Admiralty  are  bound  to  send  them  to  anv 
piu'ticular  place. 

11.612.  {Professor  Stokes.)  You  have  advocated.  I 
think,  the  establishment  of  a  rather  large  consultative 
bo<ly  of  scientific  men  ;  do  you  eontt>mphi.|e  that  they 
should  give  their  scr\'iees  gratuitouslv.  or  that  they 
should  he  remunerated  in  any  way  ? — 1  am  \cry  much 
averse  to  unremunorated  services;  I  do  not  think 
they  ever  answer.  I  do  not  see  how  scieutllic  men 
can  be  exjiected  to  give  tlu-ir  time  to  Ihe  Covernment 
without  being  remunerated,  seeing  (luit  they  arc  so 
badly  paid  and  so  hardly  worked. 

11.613.  Would  you  remunoratii  (heui  by  certain 
salaries,  or  by  lees  given  as  oecnsion  lu'ose  .^— I  should 
think  by  salaries. 

11.614.  Would  you  contemplate  a  l;i.rge  portion  of 
the  time  oC  tliose  men  being  given  up  \o  the  object  of 
advising  the  Covernmont  ?— I  should  ihiuk  abnost  all 
theii'  time,  and  to  carrying  out  studies  and  investi<vn- 
tlous  coniHTted  with  such  advice.  *' 

11.615.  Have  you  iormed  any  Idea  as  to  the  num- 
ber nf  advisers  that  would  be  required  ?— To  repre- 
sent Q,\y:.ij  department  of  science  1  should  think  that 
a  large  number  would  be  required.  I  am  not  pre- 
pared to  say  the  exact  number,  but  I  should  sav  cer- 
talidy  more  than  20. 

n,61(».  Have  you  formed  any  opinion  as  to  the 
scale  on  wluch  they  should  bo  romumeratcd  ?— I  do 
not  think  that  it  would  be  fair  to  otter  any  scientific 
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man  who  gave  the  greater  pai-t  of  his  time  to  the 
Government  less  than  1,000/.  a.  year. 

11.617.  Do  you  think  that  the  occasions  for  con- 
sultation would  so  often  arise  that  a  large  portion  of 
the  time  of  those  men  would  be  employed  in  that  way, 
or  do  you  contemplate  their  working  out  special  in- 
quiries which  might  arise  from  time  to  time  ? — I 
think  that,  in  addition  to  the  questions  which  would 
be  referred  to  them,  it  would  be  their  duty  to  find 
work  for  themselves,  in  connexion  with  such  subjects. 

11.618.  Do  you  mean  work  which  was  suggested 
by  the  inquiries  which  were  committed  to  them  from 
time  to  time  ? — Yes,  or  worlc  that  they  might  initiate 
themselves  which  it  would  be  desirable  to  undertake. 

11.619.  If  they  were  expected  to  give  their  whole 
time  or  nearly  their  whole  time  in  this  manner  to  the 
Government,  have  you  formed  any  opinion  as  to  what 
sort  of  check  could  be  imposed  upon  them  to  show 
that  they  did  give  their  time  ? — If  there  were  a 
minister  of  science  of  course  they  would  be  respon- 
sible to  him,  and  they  would  make  certain  periodical 
reports,  I  presume,  on  different  subjects,  which  would 
be  published. 

11.620.  Would  it  not  often  happen  that  occasions 
for  researches  might  arise  which  could  be  carried  out 
better  by  other  scientific  men  who  were  not  on  this 
body  than  by  the  actual  members  of  the  body  itself  ? 
■ — Yes,  unless  it  was  a  large  and  .comprehensive  body, 
I  think  that  would  be  so. 

11.621.  Even  if  there  were  as  many  as  20  on  it 
representing  all  branches  of  science? — Yes,  probably, 
and  there,  of  course,  difficulty  would  arise,  because 
although  all  scientific  societies  now  willingly  give 
their  help  to  the  Government  whenever  it  is  asked 
for,  I  do  not  think  that  it  would  be  expected  that 
they  should  give  their  help  to  a  paid  body  of  their 
own  class  without  some  remuneration.  I  should 
explain  that  Government  do  not  very  frequently  ask 
for  advice  on  scientific  subjects,  probably  for  two 
reasons  :  that  they  do  not  like  to  tax  the  powers  of 
overworked  men  without  remunerating  them,  and 
that  the  advice  would  generally  entail  an  expenditure 
which  the  Goveroment  have  not  the  money  for. 

11.622.  If  this  body  called  upon  other  men  of 
science,  who  did  not  belong  to  it,  for  researches,  would 
you  contemplate  an  additional  expenditure  of  the 
public  money  in  that  way,  or  that  they  should  forego 
a  part  of  their  own  salaries  ? — If  it  is  contemplated 
that  they  must  go  for  outside  advice,  I  think  you 
might  then  make  the  council  smaller  and  remunerate 
those  who  give  advice  by  fees,  or  in  any  other  way 
that  might  be  thought  right. 

11.623.  If  outsiders  were  employed  in  that  manner, 
I  presume  that  they  would  be  remunerated  by  some- 
thing in  the  nature  of  fees,  if  they  were  remunerated 
at  all  ? — I  think  so. 

11.624.  Would  you  contemplate  that  the  consulta- 
tive body  should  advise  the  Government  as  to  the 
amount  of  those  fees  ? — Yes,  I  think  that  that  Avould 
probably  be  the  fairest  way. 

11.625.  {Professor  Smith.)  I  think  yon  mentioned 
that  the  visitors  of  the  observatory  at  Greenwich  had 
suggested  the  addition  of  a  branch  of  observations  for 
the  purpose  of  physical  astronomy,  have  you  yourself 
formed  any  opinion  as  to  whether  that  is  a  branch  of 
observation  which  could  be  properly  added  on  to  the 
other  duties  of  the  Greenwich  Observatory  ? — I  think 
so,  to  a  limited  extent ;  but  if  you  are  going  perma- 
nently to  establish  ])hysical  observatories,  I  should 
prefer  to  see  separate  ones.  I  think  that  the  physi- 
cal work  probably  would  be  better  separated  from  the 
Royal  Observatory.  [ 

1 1.626.  You  think  that  the  two  classes  of  observa- 
tions are  so  distinct  in  character  as  to  render  that 
desirable  ? — Of  course  there  is  a  certain  amount  of 
meteorology  that  must  be  observed  at  the  astrono- 
mical observatory  ;  but  it  need  not  be  of  any  extended 
character. 

11.627.  Whereas,  if  any  extended  series  of  observa- 
tions were  necessary,  observations  in  physical  astro- 
nomy would  be  made  ? — Yes,  no  doubt,  and  I  should 
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thiuk  it  would  require  an  establishment  quite  equal  to       Itear-Adm. 
the  present  Royal  Observatoi'y,  or  probably  a  number   O.U.Iikhards, 
of  smaller  establishments.      The    Royal  Observatory      "^  '^    c  »  v 
is  a  very  economical  establishment.     I  do  not  think 
it  costs  for  salaries  and  everything  connected  with  it 
more  than  6,000^.  a  year. 

11.628.  {Chairman.)  What  do  you  thiuk  would  be 
the  best  mode  of  appointing  the  members  of  the  pro- 
posed consultative  council  ;  would  you  leave  the 
choice  to  the  minister  of  science,  or  would  you  make 
it  necessary  that  the  scientific  societies  should  be 
consulted  ? — No  doubt  the  scientific  societies  should 
be  consulted. 

11.629.  Would  you  give  them  any  voice  in  the 
matter? — No,  I  think  that  the  appointment  should 
rest  with  the  minister  himself  or  with  the  Govern- 
ment, but  the  minister  would  necessarily  take  advice 
from  the  Royal  Society  and  other  societies. 

11.630.  {Professor  Stokes.)  Would  you  contemplate 
the  appointment  being  a  permanent  one,  or  for  a 
limited  number  of  years,  or  for  the  duration  in  power 
of  the  existing  ministry  ?— Certainly  it  should  not  be 
regulated  by  the  existence  of  tiie  ministry.  I  urn  not 
in  favour  of  life  appointments,  but  I  think  it  should 
be  for  a  considerable  number  of  years,  and  renewable. 

11.631.  {Sir  J.  Lttbhock.)  Pi-obably  you  would  be 
of  opinion  that  the  period  of  years  need  not  be  the 
same  in  every  case  ? — I  do  not  see  any  reason  why  it 
should  not.  I  think  five  years,  renewable,  is  a  very 
good  period. 

11.632.  .Might  not  some  people  feel  a  difficulty  in 
giving  up  a  permanent  appointment  for  one  which  was 
only  for  five  years? — When  I  say  "renewable,"  I 
mean  it  in  the  sense  that  if  a  man  is  in  all  respects 
qualified,  performs  his  duties  satisfactorily,  and 
retains  his  health,  he  would  remain  in  it. 

11,632a.  It  would  generally  be  regarded  as  practi- 
cally a  permanent  appointment,  would  it  not,  so  long 
as  the  holder  was  capable  of  fulfilling  the  duties  ? — 
Yes,  so  long  as  he.  was  capable  of  fulfilling  the  duties 
properly ;  and  then  J  should  decidedly  say  that  such 
a  man  would  be  entitled  to  a  retiring  pension. 

11.633.  {Chairman.)  Have  there  been  instances 
where  applications  have  been  made  by  the  Admiralty 
to  the  Treasury  to  sanction  expenditure  on  scientific 
objects,  and  where  the  applications  have  been  refused  ? — - 
I  have  an  idea  that  there  have,  but  I  cannot  call  to  mind 
any  at  this  moment ;  it  is  a  perfectly  understood  thing, 
however,  that  they  are  not  to  be  made  very  often. 

11.634.  The  Admiralty  are  unwilling  to  make  ap- 
plications of  the  kind,  except  in  cases  of  pressing 
urgency  ? — Yes,  unless  they  are  perfectly  convinced  of 
the  desirability  or  necessity  of  the  thing.  For  instance, 
with  respect  to  the  expedition  which  is  proposed  to 
be  sent  out  at  the  end  of  this  year,  of  coui'sc  the  argu- 
ments used  wore  very  convincing  in  favour  of  it,  and 
the  First  Lord  of  the  Admiralty  did  not  hesitate  to 
support  it. 

U,63G.  Do  you  think  it  might  be  desirable  that  a 
certain  sum  should  be  placed  annually  at  the  disposal 
of  the  Admiralty  for  application  to  scientific  objects  ? 
— Yes,  I  do;  not  necessarily  to  be  spent,  but  to  be 
spent  if  necessary, 

11.637.  That  would  remove,  would  it  not,  the  neces- 
sity of  applying  to  the  Treasury  in  every  particular 
instance  ? — Yes,  and  I  ought  to  say  that  there  is  a  small 
sum  already  allowed,  which  ap]>ears  under  the  head 
of  "Rewards  and  Experiments;"  it  is  a  very  small 
sum.     I  think  it  is  500/!. 

11.638.  I  believe,  in  Colonel  Strange's  statement 
respecting  the  Government  institutions  connected 
with  science  there  was  an  omission  made  of  the 
hydrographical  surveys  of  Great  Britain  and  foreign 
countries  ? — I  believe  there  was. 

11.639.  Is  that  a  considerable  establishment?  — 
Very  considerable,  indeed  ;  that  is  to  say,  it  embraces 
the  whole  of  the  surveys  of  this  country,  and,  I  may 
add,  the  surveys  of  the  world. 

11.640.  It  is  an  establishment  which  has  existed  for 
a  great  many  years  ? — Since  1795.  when  I  think  it  was 
first  established, 
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Rear-Adm.  11,641.  And  there  is  still  much  work,  is  there  not, 

G.  B.Richards,  for  it  to  do  ? — Yes,  and  will  always  remain  ho,  I  think. 
C.B.,  F.R.S.     \Yg   have   first   to  gain  a  general  knowledge  of  the 
coast  of  a  country,  then,  as  commerce  and  intercourse 
5  June      7  .     increases,  more  minute  surveys  are  necessary;  more- 
over, the  physical  changes  always  in  progress  necessitate 
periodical  surveys. 

11.642.  Does  that  appear  in  the  annual  estimates  ? 
— Yes,  the  totixl  expense,  I  think,  is  about  70,000/.  a 
year  for  the  scientific  vote  ;  but  you  will  observe  by  the 
estimates  that  there  are  many  things  included  in  it.  The 
whole  of  the  (Tieenwich  Observatory  is  included  in  it, 
and  the  Cape  of  Good  Hope  Observatory  is  included 
in  it,  and  the  Naval  College  and  the  Educational 
Establishment  of  the  Admiralty  are  included  in  it. 
I  thiuk,  altogether,  for  the  hydrograjdiical  parf,  includ- 
ing these  institutions,  it  is  about  70,000/.  n  year,  and 
the  whole  thing  is  about  100,000/.  a  year.  The  cost 
of  these  ships  of  war  is  included  in  this  latter  sum,  but 
they  also  appear  in  another  vote. 

11.643.  Are  a  good  many  ships  employed  solely  in 
this  service  ? — We  have  only  two  now  in  tlic  Eastern 
seas,  and  one  in  the  Red  Sea  ;  but  we  have  surveys  in 
Australia  and  other  colonies,  which  are  on  a  difierent 
footing.  We  hire  small  vessels  for  this  purpose  in 
Australia  and  Newfoundland  and  tlu'  West  Indies,  but 
the  cost  of  them  is  defrayed  out  of  the  hydrographic 
vote.  I  should  remark  that  Australia  defrays  half  the 
cost  of  the  surveys  of  her  o^vn  coasts. 

11.644.  Is  the  principal  pai-t  of  the  expenditure 
upon  this  subject  under  your  control  ? — Yes,  the  hydro- 
graphic  portion  is,  with  the  sanction  of  the  Admiralty. 

11.645.  {Dr.  Sharpey.)  Is  the  pay  of  the  oilicers 
reckoned  in  the  cost  of  the  ships  ? — Yes,  everytliing  ; 
the  pay  of  the  officers  and  men,  the  wear  and  tear  of 
the  ships,  and  everything  connected  with  them. 

11.646.  {Chairman.)  Are  the  ships  built  specially 
for  this  aeiwice  ? — No,  they  are  not,  I  am  sorry  to  say  ; 
but,  generally  speaking,  the  most  suitable  that  we  have 
are  selected  and  specially  fitted  for  it. 

11.647.  You  think  it  would  be  desirable  that  vessels 
should  be  specially  constructed  for  hydrogruphical 
purposes  ? — -It  would  be  better,  certainly. 

11.648.  {Dr.  Sharpei/.)  Is  it  usual  for  a  surveying 


vessel  to  carry  a  naturalist  ? — Very  generally,  especially 
whenever  she  goes  to  any  ground  that  has  not 
been  much  investigated,  but  we  are  obliged  to  ask 
the  Treasury  for  the  Naturalist. 

11.649.  (Chairman.)  The  surveys  are  usually  con- 
ducted, are  they  not,  in  the  most  frequented  parts  of 
the  ocean  ? — In  those  parts  of  the  world  where  com- 
merce is  most  extended  or  likely  to  extend,  and 
which,  in  consequence,  is  most  frequented  by  our  ships 
of  war  and  mail  vessels;  for  instance,  in  Japan,  the 
coast  of  China,  and  the  Eastern  Archipelago. 

11.650.  They  are  conducted  in  places  where  com- 
mercial vessels  are  likely  to  resort  ? — Yes,  we  are 
almost  entirely  guided  by  that ;  the  survey  of  a  country 
prepares  the  way  for  commerce  and  civilization. 

1 1.651.  Some  of  thu  witnesses  before  the  Commission 
have  recommende<l  that  the  unfrequented  parts  of  the 
ocean,  where  trading  vessels  are  not  likely  ever  to  be 
found,  should  also  be  examined  for  certain  objects; 
would  you  approve  of  that  recommendation  ? — There 
is  no  doubt  but  that  if  the  money  were  forthcoming  we 
could,  with  great  advantage,  explore  a  great  many 
places  that  are  not  now  explored,  but  practically  we 
consider  that  we  are  bound  down  to  a  certain  sum,  and 
it  is  ray  duty  to  advise  their  Lordships  to  expend  it 
where  it  is  most  required. 

11.652.  Has  the  sum  been  the  same  for  many  years 
past  ? — It  has  varied  somewhat  according  to  the  views 
of  different  Governments  ;  during  the  last  12  years,  the 
maximum  whole  cost  jior  annum  has  been  120,000/., 
and  the  minimum  90,000/.;  for  the  last  four  years,  the 
sum  expended  for  hydi'ographical  purposes  has  stood 
at  about  its  minimum  ;  in  the  present  year  it  has  been 
increased  5,000/.,  on  account  of  the  "Challenger"  Ex- 
pedition, granted  at  the  instance  of  the  Royal  Society. 

11.653.  {Dr.  Sharpey.)  The  most  frequented  parts 
of  the  ocean  have  lieen  already  surveyed,  have  they  not  ? 
— Yes,  or  are  in  course  of  survey.  For  instance,  the 
Japan  survey,  which,  of  itself,  is  the  work  of  a  lifetime. 

11.654.  {Chairman.)  Are  there  any  other  points  on 
which  you  would  wish  to  make  additions  to  your  evi- 
dence ? — No.  I  think  I  have  stated,  generally,  my  views 
as  to  the  advantages  which  would  accrue  to  the  puldic 
from  the  advance  of  Science  by  the  Government. 


The  witness  withdrew. 
Adjourned  to  Friday  next  at  12  o'clock. 
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of  Llie  Stiuidiinls?— I 
exceutc  thi-  <lu1Ji;;s  of  tJiid  ollice. 

ll,6.j(i.  Have  you  ])j-<:[i;ii'(.'d  a  \y.\.\nv  HJiowIiig  wliat 
has  been  done,  fi'om  ijim;  to  time,  in  tliiH  country  with 
a  view  to  eslMblisliing  tlic  Rtandard  weights  and  mea- 
sures on  a  scientdic  Imsiw,  anil  also  showitig  (.lie  proncnt 
poHitlon  of  thcStaiidanis  DcpiLrtment? — I  liavi^and  l)cg 
leave  now  tupr(.-,s<;nt  it  to  tiic^  Commi.- 
is  made  in  it  to  H<;v<'i'al  Jii^piirts  and 
with  the  sul>ject,  some  of  wliic-h  I 
Ijefori;  the  Commission,  and  I  imvtMMi 
with  rnc.  The  sUi-tement  wliicli  1  li; 
follows ; — 

"  1.  In  the  following  papci'  I  pro).oHc  U>  refer  l.o  tin', 
eilbrts  wlii''.h  liiive  brcu  niudc  i'n.rn  (inio  lo  lliric  by 
eminent  nicu  of  Keieuco  in  thitj  country,  uncomicclud 
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witli  lliL-  Giivi'iiimcnt,  to  esljililish  nm-  sliiiKlii-rt 
wei^lilH  iui«l  inciisiircH  upon  ;i  Hciciitillc  basis,  as  well 
as  fjciicrally  lo  iin]iro\i:  onr  kH-Iiiiical  ami  a.liiiiiiistva- 
(ivo  sysloiii  ul' woiiihls  and  iiu'asuros  ;  (o  show  how  far 
llii'iv  rocoTiiniciKlalJoiis  liavo  been  aiIo|ited  by  the 
(loM'nnnciit  and  can-iod  into  effect;  and  to  lay  berere 
tlio  Science  Cenniiissioii  some  information  relatinj;  to 
tlie  i>tesent  position  of  the  Standards  DepaLlnicnt, 
now  liy  law  eonslilnted  adepartnn»nt  of  the  Hoard  of 
Tradt^,  so  far  as  relates  to  its  scieiitiHc  duties,  and 
tlniir  bearing  on  [\k  objects  of  the  Coranussion. 

"2.  The  improvement  of  the  standard  weiglits  and   2.  niIorK  ol 
measures  of  the  Iciiigdom,  which  servo  to  re^idate  all   '"^''5"*'^'^ 
tin;  weiglits  ajid  mwisuros  in  usis  not  only  lor  com-  Sipravn  our 
mercial  but  for  scionUlic  purposi^s,  has  beci]   from  a  Ssht'And 
considcrahle  j)ei'ioil,  more  particularly  in    llie  interests    inonauros. 

of  aeicnco,  liic  object  of  carnoBt  cudoiivours  ou  the  part 
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of  many  of  our  most  eminent  men  of  science,  indepen- 
dently of  any  exertions  of  the  Government. 

"  Their  labours  for  this  object  arc  referred  to  in 
the  papers  containing  an  account  of  the  construction 
of  our  new  national  standax'ds  of  length  and  breadth 
under  the  superintendence  of  the  Standards  Com- 
mission of  1843,  drawn  up  by  Mr.  Airy  and  Professor 
W.  H.  Miller.-* 

*'  3.  The  legal  standards  of  weights  and  measures 
from  time  immemorial  were  deposited  in  H.M. 
Exchequer.  The  Exchequer  standards  actually  used 
from  1588  to  1825,  were  constructed  in  pursuance  of 
the  order  of  Queen  Elizabeth,  and  were  verified  by 
comparison  with  the  old  standards  by  a  jury  of  the 
Goldsmiths'  Company .f  The  construction  and  verifi- 
cation of  these  standai'ds  appear  to  have  been  carried 
out  mechanically,  without  any  attempt  at  scientific 
accuracy,  and  the  standards  of  length  in  particular 
were  only  rudely  constructed. 

"  4.  The  first  attempt  to  place  any  of  the  Exchequer 
stanilards  on  a  scientific  basis,  would  appear  to  have 
been  in  the  construction  of  the  new  standard  wine 
gallon  in  1708,  and  through  its  verification  by  the 
legal  cubic  measurement  of  23 1  cubic  inches,  in 
pursuance  of  the  Act  .5  &  6  Anne,  c.  27.  There  is, 
however,  no  record  of  either  the  construction  or 
verification  of  this  standard  measure.  That  it  was 
skilfully  and  carefully  made  may  be  seen  by  inspecting 
its  present  condition,  and  that  it  was  acem-ately 
verified  is  proved  from  the  following  results  of  scientific 
compai'isons  since  made : 

Capacity  of  standard  wine  gallon  :  cub.  iu. 

In  1758  by  Mr.  Harris   ""  -     231-2 

1814    by    Dr.    Wollaston    and  Mr. 

Carr  -     230*8 

1819   by   Dr.    Wollaston   and    Sir 

Geo.  Clerk         -  -     230 '9 

"  5.  In  1730,  a  new  standard  coal  bushel  ivas  con- 
structed under  3  Geo.  2,  c.  27,  of  cylindrical  form, 
to  contain  a  Winchester  bushel  and  a  quart  of  water. 
Though  of  rude  construction,  as  compared  with 
Queen  Anne's  wine  gallon,  it  appears  to  have  been 
tested  by  the  most  eminent  men  of  science  of  that 
day,  its  certificate  of  verification  bearing  the  signa- 
tures of 

Edmond  Halley. 
James  Hodgson. 
J.  The.  Desaguliers, 
"6.  In    1742,  scientific  men,  for  want   of  a  better 
standard  of  length  than  the  legal  standard  yard  of  the 
Exchequer,  proceeded  to  construct  one  of  their  own, 
and  the  new  standard  yard  of  the  Koyal  Society  was 
constructed  for  them  by  Mr.  Graham,^  by  comparison 
with  all   the  existing-  standard  yards  of  best  repute. 
The  length  of  the  yard  was  defined  upon  a  brass  bar 
by   two  points   or    dots,    and    the    equivalent   of  the 
Exchequer  standard  was  also  marked  upon  the  bar, 
being    more   than    ^wu  i^cli    deficient   in   length,    as 
compared  with  the  Royal  Society's  standard. 

"  7.  In  1758,  the  improvement  of  the  national  stan- 
dards was  taken  up  by  a  Committee  of  the  House  of 
Commons,  who  reported  in  1758  and  1759,  and  made 
many  recommendations  on  the  subject  of  the  existing 
system  of  weights  and  measures.  Under  their  direc- 
tions, three  new  standard  yards,  similar  to  the  Royal 
Society's  standard,  and  considered  to  be  identical 
with  it  in  length,  were  constructed  by  Mr.  Bu'd.  At 
the  same  time,  three  new  standard  troy  pounds  were 
constructed  by  Mr.  Hni-ris,  from  the  troy  8  oz.  and 
4  oz.  Exchequer  standards,  corrected  by  adding  1^ 
grain,  the  estimated  loss  of  their  original  weight 
from  use,  as  determined  from  comjjarisons  made  with 
standard  troy  weights  belonging  to  the  Mint  and  some 
of  the  scale-makers.  These  new  standards  were  de- 
posited with  the  Clerk  of  the  House  of  Commons,  but 
no  practical  effect  was  given  to  the  other  recommenda- 
tions of  the  Committee. 


*  Phil.  Trans,  18m,  Part  III.  3S57.  Part  III. 
t  Rep- of  Committee  of  IT-W.  ns/lSW,  p.  0. 
t  Phil.  TrajiH.  1742-3,  p.  K5,  &c. 
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"8.  In   1785,  the  first  geodesical  operations  were         H.  W. 
begun  upon  which  the  Ordnance  Survey  of  the  United   Clashclm,  Esq. 
Kingdom  has  since  been  founded,  by  General  Roy's  ' 

measurement  of  the  base  on  Hounslow  Heath.     The * 

standai'd  used  in  the  first  instance  for  this  purpose  was  g  ^  . 
that  known  as  General  Roy's  scale,  42  inches  in  length,    Survey  ope- 
divided  into  tenths,  and  constructed  by  Mr.  Bu'd.    This  ^^^^^^ 
scale  was  based,  not  on  the  legal  Exchequer  standard,   iioyal 
but  upon  the  Royal  Society's  standard  yard,  with  which   standi  in 
the  whole  length  of  36  inches  of  General  Roy's  scale  was  i786. 
compared  and  found  to  agree.*     Points  at  the  distance 
of  40  inches  from  each  other  were  laid  off  from  General 
Roy's  scale  upon  the  20  feet  standard  measure  actually 
used,  without  any  verification  of  the  supplementary 
4  inches,  and  from  this  measure  the  length  of  the  glass 
rods  was  determined  with  which  the  base  on  Hounslow 
Heath  was  measured. 

"9.  More  important  scientific  opei'ationsfor  the  im- 
provement of  the  standards  were  undertaken  by  Sir 
Geo.  Shuckburgh  in  1798.  A  new  subdivided  mea- 
sure of  60  inches,  known  as  '  Shuckburgh's  scale,'t 
was  constructed  under  his  directions,  with  fine  lines  ; 
together  with  a  comparing  apparatus,  consisting  of  a 
bar  carrying  micrometer  microscopes.  This  is  stated 
to  have  been  the  first  occasion  on  which  this  mode  of 
comparison  was  adopted,  beam-compasses  having 
been  previously  used,  having  fine  points  to  be  ad- 
justed to  the  dots  in  the  measuring  bar.  Shuckburgh's 
scale  was  subsequently  adopted  as  the  scientific  stan- 
dard, as  distinguished  from  the  existing  legal  standard 
of  the  Exchequer. 

It  may  here  be  interesting  to  cite  the  results  of 
the  following  measuremenis  made  by  Sir  G.  Shuck- 
burgh.ij:  in  terms  of  36  inches  of  this  scale : — 

Inches. 
Exchequer  yard  of  Henry  VII.  =z  35'924 

„  Queen  Elizabeth       =r  36-015 

Royal  Society's  yard  of  1642  =   36-0013 

„  Exchequer  line  on      =   35-9933 

Bird's  Parliamentary  Standard,  1758     =   36-00023 
36  in.  of  General  Roy's  scale  =   36-00036 

"  10.  A  further  scientifi.c  operation  was  also  carried   J"-  His  de- 
out  in  1798  by  Sir   Geo.   Shuckburgh,  by  whish  the   of  weight  of 
weight   of  a  cubic   inch   of    water   was   determined,   *'f!^~tCT*'^ 
viz.,   one  cubic  inch   of  distilled  water  weighed  in 
air  {i.  =  62°  F.  b.  =  30  in.),  against  brass  weights 
=    252'453    grains.     It   is  upon  this    determination 
that    our   measures    of    capacity,  and    also    the    gas 
measuring  standards,  have  since  been  basefl,  and  have 
been  defined  by  law. 

It  is,  consequently,  of  much  importance  that  no 
doubt  should  exist  of  the  scientific  accuracy  of  such 
determination,  more  particularly  as  any  error  must 
necessarily  be  multiplied  1,728  times  when  apjilied  to 
the  cubic  foot. 

Unfortunately  there  exists  much  douht  as  to  its 
accuracy,  and  an  authoritative  scientific  re-determina- 
tion of  the  weight  of  a  cubic  inch  of  distilled  water  is 
very  desirable  at  the  present  time.  Other  determi- 
nations, hitherto  made,  show  the  following  discordances 
from  Sir  G.  Shuckburgh  (although  his  linear  measure- 
ments were  confirmed  by  Kater  in  1824),  both  in  re- 
gard to  the  imperial  weight  of  a  cubic  inch  of  water 
as  stated  above,  and  also  to  the  relative  metric  weight 
of  a  cubic  decimetre  of  distilled  water  at  its  maximum 
density  (or  t.  =  4°  c.)  weighed  iu  a  vacuum. 


1795 
1798 
1825 

1830 
1841 


Lefevre-Gineau,  in  France 
Shuckburgh,  in  England  - 
Berzelius,  Svauberg,  atid   Aker- 

mann,  in  Sweden 
Starapfer,  in  Austri:i 
Kuppfer,  in  Russia 


Grains. 
252-337 
2.52 -45^ 


Kilogram. 
100Ll-(inO 
1000-480 


411       1000-2<)6 
)2-24'J         'J99-(ir>3 
252-3.34  ]      999-y8!) 
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"  11.  More  strenuous  endeavours  on  the  part  of 
scientific  men  were  commenced  in  1814  for  the  im- 
provement of  our  standards,  and  by  Sir  George  Clerk, 
then  a  member  of  the  House  of  Commons.  A  select 
committee  was  ai)pointcd  to  consider  the  subject,  a.nd 
the  evidence  of  Professor  Tlayfair  and  Dr.  Wollaston 
was' given  before  them,  and  is  appended  to  their 
Report,*  defining  the  rohitions  of  the  length  of  a  pen- 
dulum vibrating  seconds  to  the  standard  yard.  Bills 
were  brought  in  during  tlie  next  two  sessions,  but  no 
legislation  took  place. 

"  12.  InlSlG,  on  the  motion  of  Mr.  Davios  Gilbert, 
a  resolution  of  the  Hou.sc  of  Commons  was  passed 
for  comparing  the  Imperial  standard  yard  of  IT-'jH 
with  the  primary  standard  metro  at  Paris,  and  tlic 
compaiison  was  entrusted  by  the  Government  to  tho 
Royal  Society,  who  appointed  a  committee  of  (heir 
body  for  that  purpose,  and  requested  tho  assistance  of 
the  Academy  of  Sciences  at  Paris.  The  result  was 
the  constrnetion  of  tlie  two  platinum  metres  now  in 
possession  of  the  Royal  Sock-fy,  the  most  authoritative 
standard  measures  of  metric  Icngtii  now  in  this 
country,  from  one  of  whicli,  tho  Hno  standard,  the 
length  of  the  subdivided  standard  metre  of  the  Stan- 
dai'ds  Department  was  laid  down  by  Messrs.  Trough- 
ton  and  Simms  iu  1867.  So  for  as  I  am  aware,  this 
has  been  the  only  occasion  in  which  the  aid  of  the 
Royal  Societj',  as  a  seiontific  body,  has  been  requested 
by  the  Government,  and  has  been  gif  en  in  auy  matter 
relating  to  standards  of  weights  and  measures. 

''  13.  In  1819,  a  Royal  Commission  was  appointed 
upon  the  subject  of  weights  and  measiu'es,  consisting 
ol'  the  following  '3niinent  men  of  science  : — 

Sir  Joseph  Banks. 

Sir  Geo.  Clerk. 

Davies  Gilbert. 

Dr.  Woliaston. 

Dr.  Thomas  Young,  and 

Captain  Henry  Ivatci. 

"  Three  reportsj  were  madi.-  by  this  Commission 
within  the  next  two  years,  ami  in  1S22  a  bill  was 
introduced  into  Parliament  to  carry  out  their  recom- 
mendations. Tin-  bill  was  eventually  parsed  in  1824, 
as  the  Act  o  Geo.  IV.  c.  74,  and  it  w;!.-;  in  pursuance 
of  the  provisions  of  llii-^  Art  (liat  our  existing  titliclal 
standards  were  conslrnrtrd  and  vrJ-IliL'd. 

"  14.  The  legal  units  of  measure  and  weight  were 
declareil  by  this  Act  to  l»e  one  of  thr-  standard  yards 
and  one  of  tho  troy  pounds  constructed  under  the 
direction  of  the  Committer  of  17oH.  Xew  Exchequer 
.secondary  standards,  lo  be  substituted  for  the  <dd  stan- 
dards of  Queen  Kiizabetli,  were  constructed  under 
the  immediate  superinten<lencc  of  Ca[)(ain  Kater, 
more  scientific  methotls  being  ado|)ted  by  him  for 
tJieir  accurate  verification.  The  new  Kxehequer  yard 
wa^,  liowc^'cr,  not  laifl  down  frfim  the  new  legal  staii- 
dai'd  yai'd,  wJueh  fogethe]-  -wllii  llie  new  iegjd  ^tini- 
d;ird  "punrid  were  .liree[,.-I  (,,  |,e  \.-il  h,  (I,,.  eir-,(udv  ef 
llie  Clril:  of  llie  Ilnnve  . S  Cmnuiniis  |m,|  fVoni'liie 
Sliueklmr-I,  ,-,l;ii)dmd  v;ird.  wliieh  u;,s  enii^j,|en'd  \.y 
Capdiin  Kalei-  |.,  Ik^  ideufieid  \vifh  il.. 

"  Theaeeouiit  (.r  llie  e.iM^lrueli.Hi  of  llie  new  W- 
e!ief|iier  slniid;ii-(l,-i  liyC;qil;iiu  K':ilei-  iM-;i\eu  inllio 
]'liIloHnid,le;d  Tnuisartions  uC  l.he  K'oy;d  Sucicly.J  |  [, 
w;is    tliiis  tliiil,  I'oi-    lli(-  (irsi,  (inii.,  Ilir  nelind  filinidards 

of  tho  weiglitsii.id  iNe;i..uiv,s    thnpu-lu lie  kingdom 

wen'  eonstruehd  ;iiid    vei'ilied    on  scienl  ifie    pri  ne'hiles 
nn.leT'  l!;e  din'etions  onii<^  Coniniissiuii  .pC  bSI!).     ' 

rgally  eotisliliited  ini|ieri;il  sdm- 
vere  ileMlroyed  in  IIk^  lire  wliieh 
occurred  at  Ihe  1  loit.seH  (,)■  I'ltrlijunent,  uu<\  in  iHIJS  a 
Coniniillee  wsis  ai)|)oIrited  by  |||,,  'rrcnsnry  b.  enn- 
fiider  the  slops  that  ought  to  hr  hiken  Ibr  deterniiniiu' 
now  standards. 


"  l(i.  This  standards  Committee  was  composed  of 
the  following  men  of  science  ; — 

Mr.  Airy,  Astronomer  Royal,  Chairman. 
„    F.  Baily. 
„    J.  D.  Bethune. 
„    Davies  Gilbert. 
„    J.  S.  Lefevro. 
„    J.  W.  Lubbock. 
The  Rev.  Geo.  Peacock. 
,,    Rev.  R.  Sheepshanks. 

"  Their  report,  dated  Slst  December  1841,  contains 
many  important  recommendations,  not  only  on  the 
construction  of  standards,  but  also  on  tho  general 
subject  of  standard  weights  and  measures. 

"  17.  The  members  of  the  Committee  of  1838  were 
reappointed  in  1843,  as  a  Commission  for  constructing 
the  new  standards  of  length  and  weiglit,  together 
with 

The  Marquis  of  Northampton,  F.R.S., 
Lord  Wrotteslev,  and 
Professor  W.  H.  Miller. 

"  On  the  death  of  the  Marquis  of  Northampton  in 
1851,  the  Earl  of  Ros.sp,  his  successor  as  President 
of  the  Royal  Society,  was  appointed  a  member  of  the 
commission  in  his  stead. 

"  It  was  not  until  1854  that  the  labours  of  this 
standards  commission  terminated.  Their  report  is 
dated  28th  March  1854,  and  states  the  completion  of 
the  new  Imperial  standards  and  their  deposit  at  the 
Exehequer.  A  more  full  and  detailed  account  of  the 
constrnetion  and  verification  of  the  new  standard 
yard  and  ])OUU(.l  is  contained  in  the  before-mentioned 
]):q)(_Ts  by  the  Astronomer  Royal  and  Professor  ^Miller, 
]irinted  in  the  Philosophical  Transactions  of  the  Royal 
Society. 

"  18.  In  the  above-mentioned  reports  of  1S41  and 
1854,  many  other  recommendations  were  contained 
relating  to  the  improvement  of  the  weights  and  mea- 
sures office  of  the  Exchequer,  and  generally  of  the 
mode  of  dealing  with  weights  and  measures  throughout 
the  country. 

"  The  Exchequer  weights  and  measures  office  con- 
sisted of  only  two  subordinate  clerks,  and  their 
functions  were  limited  to  tb.e  comparison  by  the  ordi- 
nary method  of  such  local  standards  as  were  sent 
from  time  to  time  to  be  compared  with  the  Exche- 
([ui/i-  .'Standards.  A  set  of  balances  of  ordinary  con- 
struction eonstltuted  the  only  ajiparalus,  and  no 
attempt  was  made  to  c;ill  in  the  aid  of  science  fo 
these  com]^!!risons. 

"  One-  result  of  this  insignificant  position  was.  that 
no  means  existed  of  any  i-everilication  from  time  to 
time  of  the  Exchequer  standards  in  use  from  1824, 
the  great  importance  of  which  Avas  pointed  out  by  the 
commission. 

"    19.  No  .step 
( litveniini'iit    fo 
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fever  was,  however,  taken  by  the 
y  out  Ibese  recommendations, 
altlKHigh  in  is.in  llie  alti'ntion  of  (he  Treasury  was 
eallid  (o  Ihe  subject  by  the  Comptroller-General  of 
the  Kxeheqiier  and  by  the  Astroimmer  Royal  in  two 
■  eh  were  printed  and  laid  before  Parliament.* 
ig  to  the  rei.ort  of  1S41,  the  Comptroller- 
Genera!,  Lord  Monloagle.  f^taled  that  it  was  almost 
nieoiieeivabh>  ibat  this  important  docmnent.  and  the 
e\  idenee  subjoined  to  il,  should  not  for  17  years  have 
;il.li:ie(ed  iImi  alti'utlon  and  iiotiee  of  'successive 
gnverrnneiil.s  :ind  of  the  legi.slalure.  ]\[eanwliile.  tho 
new  ,^l;indards  were  left  undisturbed  iu  I  heir  cases  in 
Ihe  slroiig  I'ooni  of  tho  Exehequer,  without 
allenipl  whaleMT  being  nnide  to  rcrul 
able,    or    lo    aserrlnlii  'what     relation 

"  20.  An  iuiporlautaddili,Mi  was,  however,  made  to 
Iho  apparatus  .d'  Iheweigliis  and  measures  otlice  in 
(■onseiineiu'e  of  llie  report  of  the  Commission  in  1854 
a  set  of  new  _  balances  of  the  best  construction  being 
funiisJieil.  These  bidanccs  were  more  immediately 
re.iunvd    lor    verdymg    e.o].Ies    of    the    new    standard 
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decimal  bullion  weights  constructed  under  the  super- 
intendence of  the  commission,  and  verified  with  the 
highest  scientific  accuracy  by  Professor  W.  H.  Miller. 
These  standards  were  legalised  in  1S53  by  16  Vict, 
c.  29. 

"  21.  In  1859,  under  the  sale  of  gas  Act,  22  &  23 
Vict.  c.  26,  new  gas  measuring  Exchequer  standards 
were  directed  to  be  constructed.  Several  eminent 
men  of  science  were  consulted  by  the  Comptroller- 
General  as  to  the  best  methftd  to  be  pursued  for  the 
construction  of  these  new  standards  of  volume,  and 
eventually  it  was  canied  out,  though  not  without  con- 
siderable difficulties,  under  the  immediate  superinten- 
dence of  the  Astronomer  Royal,  the  standards  being 
accurately  verified  by  him  and  Professor  Miller.  Copies 
have  since  been  verified  for  the  use  of  inspectors  of  gas 
meters,  for  the  regulation  of  all  meters  in  use  in  the 
United  Kingdom.  These  standards  are  scientific  in- 
struments for  measuring  volumes  of  gas  or  air,  and 
their  use  involves  the  necessity  of  strict  attention  to 
the  density,  temperature,  and  hygrometric  condition 
of  the  air,  and  the  measure  of  pressure  of  gravity 
applied  to  it,  as  well  as  to  the  temperature  and  conse- 
quent dilatation  of  the  material  of  the  standards. 

"  22.  In  1862  a  Select  Committee  of  the  House  of 
Commons  was  appointed  on  the  subject  of  weights 
and  measures.  In  their  report,*  after  recommcndiug 
the  introduction  of  the  metric  system,  they  further 
urged  the  necessity  of  establishing  a  more  authorita- 
tive department  of  weights  and  measures,  In  connexion 
with  the  Board  of  Trade. 

"  23.  In  the  same  year,  the  ivritcr  of  this  paper 
was  appointed  chief  clerk  of  the  Exchequer,  and  in 
the  discharge  of  his  duties,  his  attention  was  directed 
to  the  neglected  subject  of  the  standards.  The  first 
result  of  his  inquiries  was  the  preparation  of  a  full 
report  upon  the  whole  subject  to  the  Comptroller- 
General  of  the  Exchequer,  dated  3rd  June  1863, 
which  was  afterwards  printed  and  laid  before  Parlia- 
ment. | 

"  24.  The  next  step  taken  was  to  open,  in  January 
1864,  for  the  first  time  since  their  deposit  in  1853, 
the  cases  in  which  the  Imperial  standards  were  con- 
tained. The  standard  yard  was  ascertained  to  be  in 
good  condition,  but  the  standard  platinum  pound  was 
found  to  be  completely  covered  over  with  decayed 
matter  arising  from  decomposed  glue  and  leather  which 
had  been  used  for  lining  the  case,  and  it  was  feared 
that  it  was  injured  as  a  standard  weight. 

"  25.  The  surviving  members  of  the  Sciencilic 
Commission  of  1843  were  consequently  again  called 
together  by  the  Treasury  and  requested  to  examine 
into  the  state  of  the  standard  pound  weight.  In  their 
report,  dated  14th  July  1864,  after  stating  the  means 
used  for  cleaning  the  standard,  and  its  being  found 
to  be  uninjured,  they  farther  called  the  attention  of 
the  Treasury  to  the  discreditable  state  of  the  Weights 
and  Measures  Office,  and  the  absolute  necessity  of 
carrying  out  the  repeated  recommendations  which 
had  been  made  from  time  to  time  for  establishing  a 
new  and  substantive  Standards  Department  under  a 
responsible  chief  officer. 

"  26.  Again,  however,  the  matter  was  allowed  to 
rest  until,  1866,  when,  iu  consequence  of  the  abolition 
of  the  old  oflice  of  the  Exchequer  as  a  separate  de- 
partment of  Government,  and  its  amalgamation  with 
the  Audit  Otfice,  it  became  absolutely  necessary  to 
make  provision  for  the  duties  connected  with  the 
staudani  weights  and  measures.  As  the  writer  of 
this  paper  was  one  of  the  committee  appointed  by  the 
Treastu-y  to  make  all  the  arrangements  consequent  on 
the  abolition  of  the  Comptroller-Generars  office,  he 
was  thus  enabled  personally  to  press  the  subject  of  the 
standards  upon  the  Treasury  authorities,  and  was  re- 
quested to  draw  up  a  draft  minute  for  carrying  out 
the  recommendations  which  had  been  made  from  time 
to  time.  This  minute  was  subsequently  adopted  by 
the  Treasury,  a  clause  being  ndded  relating  to  Mr. 
Chisholm  being  placed  at  the  head  of  the  department ; 
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and  in  pursuance  of  the  Treasury  minute,  dated  26th  H.  W. 

February    1866    (see     copy    appended   to    the    First   ChU-holm,  Esq. 

Report    of  the   Warden  of  the   Standards),  the  Act  

29  &  30  Viet.  c.  82  was  passed,  under  which  the  new     '^Jll" 
Standard  Weights  and  Measures  Department   of  the 
Board  of  Trade  was  established. 

'•  27.  S.  U  of  this  Act,  impofiing  upon  the  Warden   sV-Si-iwitinc 
of  the  Standards  the  duty  of  conducting  comiiarisons  poselTby" 
of    standards    in   aid  of   scieniific    rcmi.rvhes,    was   ItlidLds 
added  in  the  House  of  Lords  on'  the  motion  of  Lord  Act. 
Wrottesley,  on  the  express  ground  that  as  so  large  a 
part  had  been   taken  by  men  of  i^cience  in  the   im- 
provement of  the  national   standards  and  then-  ad- 
ministration, it  was   right  that  the  new  department 
should  be  made  available  for  the  interests  of  s^cience. 

"  28.  The  Act  was  passed  in  August  1S66,  and  tonk   2^.  I'mvi- 
immediate  etiect ;  it  was,  therefore,  necessary  at  once   i^.u'I,'^,'.',',','!;,t^ 
to  make  arrangements  for  the  performance    of   the   rorLii.>n<^w 
duties  of  the  new  department.     A  merely  provisional    '^'-i''"'''"'^"*- 
arrangement,  however,  was  made  by    the   Board  of 
Trade   and  concurred    in    by    the    Treasury,    under 
which  all  the  duties  relating  to   the   standards  were 
continued  to  be  performed,  as  before,  under  the  direc- 
tion of  Mr.  Chisholm  (who  had  Ijeen  obliged    to  take 
a  more   active   part  ni   them  in  consequence  of  the 
retirement   of   the   senior   clerk  of  the   Weights  and 
Measures    Office    of    the    Exchequer),    and   by    Mr. 
Chaney,  then  junior  clerk.     They  were   constituted 
'  Officers  of  the  Board  of  Trade,'  and  placed  under 
the  '  Commercial  Department.'     The  mode  in  which 
this  provisional  arrangement  was  carried   out  is  con- 
tained in  a  parHamentary  paper  laid  before  the  House 
of  Commons  iu  1867,  on  the  Board  of  Trade.* 

"  29.  In  order  that  the  duties  of  the  new  depart- 
ment,  including    the  verification    of    the    standards, 
should  be  established   and  carried  out  '  under  high   ^^^^\^^ 
'   scientific  supervision,'  as  had  been  recommended  by   sim-s  in " 
Lord  Monteagle  in  his  letter  of  9th  February  1859,  a  '^^'''^■ 
new  Eoyal  Commission  was  appointed  on   9th  May 
1867,  to  examine  and  report  upon  the  whole   subject, 
consisting  of  the  ibllowiug  scientific   members   of  the 
former  Commission  : — 

The  Astronomer  lioyal,  Chairni,i]i, 

Earl  of  Rosse, 

Lord  Wrottesiey, 

Sir  J.  Shaw  Lefevre, 

General  Sabine,  F.il.S., 

Mr.  T.  Graham, 

Professor  W.  H.  :\Iiller, 

together  with  Mr.  Chisholin.  In  tlir^  ibllowiug  yea.r, 
upon  the  deaths  of  the  Earl  of  Rosse  and  liurd 
Wrottesiey,  Lord  Colchester  ami  Mr.  S.  Cave,  M.l'. 
(then  Vice-Prebident  of  the  Board  of  Trade)  were 
added. 

"  30.  Five  reports  were   made  by  tlic  Commission  ;   so.  Tlieir 
the  final  report,  upon  the  duties  and  bitsiuess  of  the    SdrSm-' 
Standards  Department,  lieing  dated  3rd  August  1870.   mt-ndations, 
The  minutes  of  proceedings  of    tlie   Commission  are   ^'*'''^"'"- 
appended  to  this  report,  together  with  a   number  of 
papers  describing  the  scientific  instruments  and  opera- 
tions of  the  department  in  relation  to  the  vcrifictition 
of  standards.     In  a  iJostscri[)t  to  this  report,  in  whicli 
Mr.  Chisholm  took  no  part,  the  Commission  cspi-essed 
their  opinion  as  to  tlic  permanent   establishment  of 
the  department,  for  which   a  [)rovisional   arrangement 
had  been  made.     They  also  recommended  i.liat  a  com- 
prehensive Act   should  be  passed  for   amending  and 
consofidatiug  all  the  weights  and  measures  laws,  ancl 
carrying  out  such  of  their  recommendations  as  re(nured 
legislative  sanction. 

"31.  No    effective  steps  whatever  have,  however,   ;n.  Noai- 
hecn    yet    taken    by    t!ic  Board    of  Trade   for  these   Sr'ni^'"''' 
objects  ;  and,  notwithstanding  the  exju'ess  pro\isions   iirovisi.mai 
of  the  Standards  Act  of  1866,  and   the  rec<nnmenda- 
tions  of  the  Commission,  no  formal  constitution  oi'  the 
Standards  Department,  or  appointment  of  the  W;irdeu 
of  the  Standards,  or  of  any  officer  of  the  Standards 
Department,  has  hitherto  been  made  by  the  Board  of 
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Trade.  The  provisional  aiTuugement  of  1866  has 
since  Ijeen  cootiuued  -without  any  alteratiou,  except 
that  the  '  Commercial  Department '  of  the  Board^of 
Trade,  having  been  aholiahed  on  31st  March  1872, 
the  proviyioual  olEceva  of  tho  Standards  Depart- 
ment have  been  placed  under  the  'Harbour  De- 
pai'tmeut.* 

'■  32.  It  will  thus  be  -seen  that,  however  rttrenuons 
have  been  the  efforts  of  scientific  men  to  establish 
botli  tho  Stiiudiirds  of  Weights  and  Measurey  and  a 
Standards  Department  upon  a  scientific  basis,  still  it 
haa  been  ouly  after  the  lapse  of  a  long  period,  and 
after  repealed  recommendations  to  the  same  eiieet 
were  made,  that  tlio  subject  lias  met  with  aLtentioii 
and  been  in  !iny  way  dealt  with  on  the  part  of  tlie 
(.leverimienl.  Indeed,  tliis  apathy  was  felt  so  strongly 
by  the  Astronomer  l^oyal,  wlio  has  been  foremost  in 
proposing  improvements  of  our  standards  system,  that 
ho  was  Ted,  as  I  uuderstami,  to  say  that 'of  aU  the 
'  powers  that  he  has  had  to  do  with,  he  never 
'  met  with  any  resistance  so  ditficult  to  be  overcome 
'  as  ihe  vis  incrfia  vi  Iho  Government.'  So  far  ah 
standard  weights  and  mcnsures  are  concerned,  this 
jieglect  is  partly  atiribaliible  to  the  dry  ami  unin- 
vit'ing  nature  of  the  many  details  involved  in  tho 
snbJL-'ct,  and  partly  to  the  time  and  attention  of  the 
members  of  the  Government  Ijeing  so  fully  occupied 
witli  other  matters  pressing  upon  them  which  .are 
more  immediately  connected  with  political  and  party 
questions.  It  is  right,  however,  to  add  that,  since 
1866,  the  sanction  of  the  Hoard  of  Trade  and  of  the 
Treasury  has  never  been  withheld  from  the  large 
expenditure  required  for  new  hcientifie  instruments 
and  h^^-Uidard  apparatus  of  \arioLis  kinds,  under  tlic 
recommendations  of  the  Commifision,  with  whieii  the 
department  is  now  aui>plicd  or  being  supiilicd. 

*'  33.  As  a  further  example  of  the  disinclination  of 
the  Government  of  this  country  to  Iiave  anything  to 
do  with  scientific  matters  relating  to  standard  weights 
and  measures,  I  may  here  quote  the  ease  of  tho  ap- 
pointment of  delegates  frum  this  eouutry  to  the 
Internationa!  Commission  at  Paris  for  the  construction 
and  verification  of  new  iuteraational  metric  standards, 
witJi  all  the  best  appliances  of  modern  science."*'  The 
French  section  of  the  Commission  was  appointed  hi 
18fJ9,  consisting  of  eight  members,  all  eminent  in 
science,  and  with  two  cxce[)tions,  members  of  1lie 
Institute  of  France.  When  tlie  invitation  of  (he 
French  Government  to  foreign  Governments  to  send 
men  of  science,  ;is  repicsenlativcs,  to  take  part  in  this 
International  Cominissiou"|'  reached  this  country,  it 
wa^  referred  to  the  Sbnudrirds  Commission  then 
sitting,  and  a  resolution  was  passed  by  them  rccom- 
mi;ndii)g  its  cordial  ucccptaiiec,  and  that  three  mem- 
jjcrs  of  lh<;  Commission  sliould  ho  nominated  as 
<lc-)cg;iti--;    fiom    tliis    country,    viz.,    tinj    AsLrouHmcr 
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porlauce    both    in   a   commercial  and  in   a   scientific 
point  of  view. 

'*  34.  Tt  may  be  observed  that  the  Standards  Com- 
mission, of  which  the  Astronomer  Royal  has  been 
chairman,  has  been  called  together  on  four  difierent 
occasions,  and  for  different  objects  connected  with 
standard  weights  and  measures,  though  appointed  each 
time  as  a  temporary  Commission  only.  On  the  last 
occasion  of  its  appointment,  when  the  Commission 
held  its  first  meeting  on  18th  June  1867,  the  question 
was  debated  how  far  it  was  to  be  considered  as  a 
temporary  Commission,  some  of  its  objects  being  to 
a  certain  extent  continuous  or  recurring.  It  was 
agreed,  howovor,  that  it  was  a  temporary  Commis- 
sion, according  to  the  terms  of  Her  Majesty's  ap- 
pointment, a-lthough  after  its  close,  when  the  existing 
objects  were  attained,  it  might,  perhaps,  he  again 
revived  for  special  occasions.  This  view  met  with 
the  concurrence  of  the  Treasury  authorities.  The 
question  was  again  referred  to  by  the  Commission  at 
their  meeting  on  16th  July  1870,  to  consider  their 
fifth  and  final  report,  when  a  similar  opinion  was 
held  by  them. 

"35.  In  point  of  fact,  as  stated  at  the  conclusion 
my  Fifth  Annual  Report  for  1870-1,  it  would  hardly 
have  been  possible  for  the  officers  of  tliis  department 
to  have  performed  the  new  scientific  duties  assigned 
to  tliem  by  the  Standards  Act  of  1866,  without  the 
aid  and  counsel  of  those  distinguished  members  of 
the  Commission  who  had  previously  given  so  much 
attention  to  these  questions  of  metrological  science, 
more  particularly  the  Astronomer  Koyal  and  Pro- 
fessor Miller;  and  although  the  Standards  Commis- 
sion has  been  lirought  to  a  close,  there  have  been 
since  many  occasions  on  which  their  advice  and 
assistance  have  been  needed  and  cheerfidly  given, 
when  scientific  difficulties  have  arisen  in  the  depart- 
ment. It  is  certain  also  that  if  tho  time  ever  arrives 
when  the  recommendations  of  the  Commission  for 
the  improvement  of  our  system  of  standards  and  of 
weights  and  measures  in  general  are  to  be  practically 
carried  into  effect  under  legislative  authority,  similar 
scientific  aid  and  counsel  will  lie  absolutely  required 
to  a  considerable  extent,  not  only  for  scientific  opera- 
tions within  the  olfice,  but  nlso  more  particularly  for 
drawing  up  a  code  of  regulations  and  instructions  in 
regard  to  the  mode  of  constructing  and  verifying 
weights  and  measures,  as  well  as  instruments  con- 
nected with  them,  according  to  an  uniform  svstem 
throughout  the  country,  so  f:ir  as  scientific  principles 
arc  involved  in  the  lechuical  details  of  such  regula- 
tions. 

"36.  The  necessity  of  this  scientific  aid  and  sup- 
jKirt  will  at  once  l>e  seen  I'rom  observing  what  has 
been  done  in  other  countries,  where  the  u:itioual 
sysiem  of  weights  und  measures,  and  an  uniform  legal 
nu'lhod  of  construeting  and  verifying  ihem,  as  well 
as  halances,  have  been  established  Vm  a  scientific 
basis. 

"37.  In  Fi'a.iiee,  (he  melne  syslem  was  ib'sl  esta-  ■' 
).li.-:lir,l  liy  law  al  (he  close  oi'  the  last  I'ontury.  in  ' 
lie  reeoiiinieudaiiens  of  a  Seicniifie 
>  wliieh  all  rnrei_-ii  coniilrie-  wore 
I  men  ol'  seieiiee  as  delegates,  and  lo 
e  work  of  Ihe  Gnuimission.  A(  the 
e  priiu-ipal  weiglils  and  measures  de- 
:Mire  Is  (he  Coiiser\  aloirc  ties  Arts  ct 
s,  n.  hi'aneh  of  the  i\IInls(ere  dii  Com- 
ol'whieli  General  l\buaii,  a  member  of 
direel.er,  andlM.  Tivsea.  an  einiia^nt 
,  sub^lii-eelor.  They  are  aided  by  a 
;sr    whom     arc    many    ulher     eminent 
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*  *  S'il  y  a  lieu  de  constater  cevtalnfj  faits,  le 
conseil  peut  enteutli'e  les  pcrsonnos  qu'U  salt  devoir 
reclaircr ;  il  peut  meme,  s'il  y  a  besoiii,  procedcr  :i 
des  enquctef^,  avec  Tautorizatiou  du  Ministrc. 

"  'President,  le  Ministre  de  TAgriculture  et  du 
Commerce." 

*'  The  council  consistfi  of  27  members,  amongst 
them  members  of  the  Senate,  Legislative  Assembly, 
heads  of  Departments,  &c.,  and  includes — 

"  Dumas,  G.,  Membre  de  I'lnstitut. 
"  Michel  Chevalier,  CO.,  do. 
"  The  Conseil  General  de  FAgriculture  consists  of 
89  membei'S,  nominated  by  the  Local  Chambers  of 
Agriculture,  and  of  10  members   nominated  by  Ihc 
Government.     Amongst  them — 

"  Dumas,  G.,  Membre  de  I'lnstitut. 
"  Baron  Charles  Dupin,  G.O.,  do. 
"  Boussingault,  G.,  do. 
"  Chevreul,  G.O.,  do. 
"  The    Comite    Consultatif  des   Arts  et  Manufac- 
tuj'es  consists  of  16  members,  and  amongst  them — 
"  Chevreul,  G.O.,  Membre  do  I'lnstitut,  President. 
"  Regnault,  C,  do. 

"  Combes,  C,  do.,  Inspecteur-General  des  Mines. 
*'  Bareswil,  0.,  Chimiste,  Secretaire  du  Comitu. 

*'  The  scientific  lectures  are  referred  to  under  the 
following  head  : — 

"  '  Conservatoire  des  Arts  et  Metiers. 
'■'■  '•  Cours  pul,ilic.     Haut  enseignemer.j, 

'■'  '  Profcsseurs : 

"  '  Baron  C.  Dupin,  Membre  des  Institut,  Geometric 
appliquee  aus  Arts. 

"  '  De  la  Gournerie,  Ingcnieur-en-Chef  des  Pouts  et 
Chaussues,  Geometrie  descriptive. 

"  *  Tresca,    H.,    Sous-Directeur    du    Conservatoire, 
Mecanique  appliquee  aux  Arts. 

'*  *  Trelat,  E.,  Constructions  Civiles. 

"  '  Becquerel,  E.,  Membre  de  i'lnstitut,  Physique  ap- 
pliquee aux  Arts. 

"  '  Peligot,    E.,    Membre    do    I'lnstitut,    Chimie    np- 
pliquee  aux  Arts. 

"  '  Payen,  C,  Membre  de  I'lnstitat,  Chimie  appliquee 
a  TAgiiculture. 

"  ^  Boussingault,   C,   Membre   de   I'lnstitut,    Chemio 
Agricole. 

"  '  Mole,  0.,  Agriculture. 

"  '  Mangon,    O.,   Ingenieur-en-Chcf    des   Pouts    ot 
Chaussees,  Travaux  agricoles  et  Genie  rural. 

"  •  Alcan,  Filature  et  tissage. 

"  ^  De  Ligncs,  Chimie   appUquoe   aux  Industries   de 
la  Teinture  de  la  Ceramique,  et  de  la  Verrcrje. 

"  '  Wolowski,  O.,  Membre   de   I'lnstitut,   Economic 
Publique  et  Legislation  ludustrielle. 

'  '  Burat,    Jules,    Economic    ludustrielle    et     Sta- 
titique.' " 
"38.  Again,  in  North  Germany,  under  f]ic   law  of 

I7th  August  1868,  for  introducing  the  metric  system 

into   the  North   German  Confederation,  permissively 

from    1st  January   1870,  and   exclusively  and    com- 

pulsorily  from   1st  January  1872,  the  administration 

of  weights  and  measures  is  placed  under  the  authority 

of  a  permanent  Central  Standards  Commission,  sitting 

at  Berlin,  consisting  of  the  following  members  :— 
«  Professor  Dr.  Forster,  Director  of  the  Observatory 

at  Berlin,  President. 
"  Privy   Councillor    Dr.    ITiilsse,    Director    of   tlic 

Polytechnic  School  at  Dresden. 
"Privy  Councillor  Dr.  Karmarsch,  Director  of  the 

Polytechnic  School  at  Hanover. 
"Professor   Dr.   von  Baur,  Director  of  the  Poly- 
technic School  at  Stuttgart. 
"  Professor  Dr.  Schonfeid,  Director  of  the  Ob.ser- 

vatory,  Mannheim. 
"Dr.  G.  Karstpn,  Professor  of  Physics  in  the  Uni- 
versity of  Kiel. 
"  Hcrr  G.  Repsoid,  Mechanician  and  Supervisor  of 
Verification  at  Homburg. 
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"  Privy  Couneillor  Dr.  Stiivc,  Consulting  OiTtcer  in 
the  Prussian  Ministry  of  Commerce. 

'•Plerr    Bauraann,    Consulting    Mechanician    and  

Verifying  Officer  at  Berlin.  '  ^"°^  " 

"  A  distinct  Standards  Commission,  with  similar 
powers,  is  to  be  appointed  for  the  kingdom  of  Bavaria, 
which  forms  part  of  the  German  Empire,  under  the 
German  law  of  21st  November  1871,  By  this  law 
the  metric  system  is  made  permissive  in  Bavaria  from 
1st  January  1872,  and  compulsory  from  1  si  January 
1878. 

"39-  So  again  by  the  Austrian  law  of  23rd  July  :s'J- i*i 
_lS7l,by  which  the  meti-ic  system  is  to  he  introduced  ^"'^'■"'' 
into  the  Austrian  Empire  permissively  from  1st  Ja- 
nuary 1873,  and  compulsory  from  1st  January  1876, 
an  Imperial  Standards  Commission  is  to  be  ajipointed, 
to  hold  its  sittings  at  Vienna,  and  to  be  the  highest 
administrative  authority  for  weights  and  measures. 

"  40.  An  analogous  case  may  be  seen  in  the  United   *"■  .^"  ^i""- 
States  of  America,  where  the  standard  weights  and   sulc's  or 
measures  have  for  some  time  been  established  on  a  ^i"'^™''' 
scientific  basis,  and  placed  under  the  superintendence 
of  men  of  science,  ivho  have  the  management  of  the 
Coast  Survey.     The  construction  and  verification  of 
alcoholroeters  is  entrusted  to  the  Weights  and  Mea- 
sures Department  at  Washington,   and   considerable 
alterations  have  recently  been  made  in   these  instru- 
ments,  in   pursuance   of    a   repoi't    of    the    National 
Academy   of  Sciences,    to    wliom    the    question   wns 
referred  by  the  United  States  Government. 

"  41.  I  may  also  here  refer,  as  a  further  illustration   ?■!■  Fiirtiict 
of  the  subject,  to  another  branch  of  the  duties  of  the  pr^i'j'jlrhiii" 
department,    involving    the     necessity    of    scientific   'J!;).';^'^^-!']" 
knowledge  for  its  due  performance,  which  has  been  pintesfor 
imposed  upon  me  since  the  close  of  the  Staiidai'ds  siivCTcoiii. 
Commission. 

"  The  testing  of  the  due  weight  and  fineness  of  the 
gold  and  silver  coins  of  the  realm  at  certain  periods 
by  a  formal  examination,  independent  of  the  Mint, 
has  been  an  established  practice  in  this  country  from 
time  immemorial,  and  is  known  as  the  "  Trial  of  the 
Pyx."  A  full  report  upon  this  subject  was  drawn  up 
by  me  in  1866,*  and  was  presented  and  laid  before 
Parliament.  For  determining  this  test,  standard  gold 
and  silver  trial  plates  have  always  l:)ecn  used,  and 
were  formerly  entrusted  to  the  custody  of  the  Ex- 
chequer. Under  the  Standards  Act  of  1866,  the 
custody  of  and  duties  relating  to  the^e  standard  trial 
plates  were  transferred  to  the  now  Standards  De- 
partment, together  with  the  w^oights  and  measures. 

"Under  the  Coinage  Act,  1870,  together  with  some 
special  duties  relating  to  standard  weights  for  each 
coin  of  the  realm,  the  duty  of  prrpari/'f/  new  stan- 
dard trial  plates  was  imposed  upon  this  dc])ai'tmi'nt  ; 
and,  in  the  First  R.eport  of  the  Blaster  of  tlv  Mini,  for 
1870,  it  was  stated  that  the  existing  trial  pbit^s,  wlilrh 
had  been  constructed  in  1829  by  the  C^jldsniilhs' 
Company,  according  to  former  precedents,  wore  want- 
ing in  accuracy,  and  that  it  was  necessary  that  new 
plates  should  be  made.  In  fact,  it  was  also  sbowu 
that  all  the  standard  trial  plates,  wliich  had  Im-cu 
made  since  Sir  Isaac  Newton  was  Master  of  the  Mint, 
in  the  reign  of  Ch aides  II.,  were  more  or  less  iiia.ccu- 
rate.  This  statement  was  brouglit  !a^i  yivn'  hy  llu! 
Ti-easury  under  the  consideration  uf  ih*..'  Board  of 
Trade,  who  directed  mo,  accordingly,  to  prepare  new 
plates,  in  pursuance  of  the  Act. 

"Upon  consulting  with  the  Mint  oOIeei's,  n-i-  agreed 
that  it  was  most  desii'ablo  to  call  in  tbe  aiil  lA'  Ibe 
best  scientific  informatiou  for  the  <'Oiislru'-Uoii  :i,i)il 
verification  of  the  new  trial  plates.  I  iirst  :ippealo.d 
to  Dr.  Percy,  as  the  Ijest  authority  on  metalhu'gy, 
and  learned  from  him  (as,  indi.-ed,  t  have  since  Iiad 
further  opportunities  of  ascertaining  fi-om  my  expe- 
rience as  a  member  of  the  International  ^Metric  Com- 
mission at  Paris,  through  i\I.  Henri  Saiiit  Chiire 
Deville)  that  there  are  few  more  difficult  prol)lents  to 
solve  than  the  making  and  verifying  a  lliorcnglily 
homogeneous  alloy  of  tv/o  metals   dillering  malcrially 
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in  dcnsiry,  siK'li  as  ljoIJ   niul  coppov,  und  of  mixiii*,^  "1.  Evidence  of  the  manner  in  which  weights  smd   jj;^^^^^^^ 

them  witli  .strict   iiceuracy  in  tlio   delinite   proportions      mrasiu'es  nre  generally  taught  in  schools  may  be  found   teaching 


required. 

'■  Under  these  clrcumslnnres,  T  lioiK'd  to  obtnin  the 
pcicntiiie  aid  so  desirable  for  the  pi'opei*  pcrformaueo 
of  my  duty,  by  ajiplying  to  the  Astronomer  Ruyal, 
not  only  as  having  been  chairman  of  the  Standards 
Commission,  and  having  sonio  cogni/ancc^  of  the 
subject,  bnt  a.l^^o  as  President  of  ihV  li.nyal  Soeltily, 
the  highest  srii'iilllii'  bndy  in  ilii^  kingdom,  li'mi 
amongst  wiioni,  ;!■-  i(  ;ippc;irrd  to  nic,  ihe  d<'sired 
assistance  migiit,  it  iinywlirrr.  lie  ol)laii!ed.  Ai'ler 
some  corrcspondonet',  hn\\i>\  rr,  and  some  considera- 
tion given  to  tlii^  sul>ji-el,  I  lie  Astronomei-  Ji'oyrtl 
declined  to  inlerfen'  in  any  way,  unless  sperially 
called  n]Min  to  do  so  by  the  (TO\ei'nnient.  I  lia\e 
been  thus  obliged  lo  act  in  the  matter  without  ihr 
advautnge  of  bring  :iidrd  by  ;niy  aeieiitific  authority, 
:nid  coidd  do  no  www  llian  I'lilrust  tliO  constrnclion 
and  vrritication  oC  (he  )U'\v  slandiml  plates,  as  on 
lii?-nier  nccnsions,  to  the  ieehnieal  skill  and  scinitific 
kihuvird-r  of  Ihe  oifieers  i^\'  the  I\lint  and  of  the  Gold- 
sniilli>'  C'oiiip:my. 

"42.  Frnin  wliat  b:is  bren  here  slafcd,  it  is  obvli.u-^ 
thaf  so  far  as  relates  toad  Mirfil  ifif- duties  of  the  St.in- 
.Inrds  Drpartnieiil,  and  llirir  cllicirtit  perfnniKiTicr, 
tb'>  ;ild.  ^upport.  and  saiictlnii  (o  be  ;dlni'ded  liy  \\v 
establishment  of  a  i>erinanent  Scientific  Commissrnn, 
or  Council  with  ih'Mucd  authoritative  functions,  re- 
cognized by  the  Government  and  by  Parliament, 
is  most   desirable.     As   to  these  depnrtmentai   duties 


the  instructions  issued  by  the  Committee  of  Council  sures"; 
on  Kdncation  in  their  Report  for  1870-1,  P-  cxxxix.,  ^''^''^'^^■ 
■\\dilch  direct  'that  arithmetic  must  i)iclude  the  present 
'  system  of  weights  and  measures,  biU  there  is  no 
'  need  to  make  it  unduly  onerous;'  as  well  as  the 
piaiiclples  of  tlie  metric  system  of  weights  and  measures 
Inaein-aftcr  rcfcjTcd  to. 

"  TJie  earliest  arilhmelic  Ijooks,  such  as  those  of 
TJ<;cord,  Jcake.  ami  Cocker,  arc  really  only  cambists, 
or  commercial  dictionai'ics,  being  mostly  occupied 
with  accounts  of  weights,  measures,  coins,  and  ex- 
changes of  the  various  conntrJcs  of  the  world.  Sub- 
sequent aritlnuetic  books  afford  a  glimjjse  of  the  true 
prlnei])les  of  arithmetic,  but  are  still  encumbered  by 
numerous  tables  of  exchanges,  weights  and  measures 
of  foreign  countries,  bills  of  parc'ds,  &c.,  their  only 
aim  being  '  to  teach  the  use  of  weights  and  measures, 
and  reckonings  in  all  sorts  of  ha)'ga.ins,' 

"  In  the  best  modei-n  arithmetic  books,  weiglits  and 
measures  oeeiijiy  but  a  few  pages,  although  their  use 
neeessfirily  exfi'uds  throughout  most  of  Ihe  exercises, 
and  fhese  few  pages  present  a  collection  of  trade 
lei'ms.  and  hie;il  or  customary  weights  and  measures, 
"whieh  shouhi  find  their  place  i-ntlier  in  hooks  of 
reference,  dictionaries,  cambists,  and  ready  l-eckoners. 
'Two  thirds  nf  the  weights  and  measures  now  men- 
tioned in  printed  arithmetic  books  are  obsolete,  or 
[lurely  local,  and  the  n^c  of  some  nf  them  is  expressly 
Jbrbidden  by  law.     As  an  example  of  ihr  manner  in 


generally,  1  would  beg   to  refer  the   Commission   lo      ,^,,,5,.,^  ^^.^-^^^.^^^  ^^,,,^  measures  are  ihu.  tan.d,t,  I  select 


tlte  Dinnv  si"-irntifi('  (k'lfiils  ol'  the  opcrjtiions  i'['  tl 
nc|>;irtiiiriir  Avhicli  li:i\e  bfoii  ac-(n:llly  pevformeil  sinci-" 
isiifi.  as  ."limvn  in  the  ]ia|irrs  appciiili'il  to  tlic  Fifth 
licport  of  tiic  Staiiihinls  Commission,  iiioio  [tarlini- 
lai)^-  tlie  j'ovorifioation  of  tlie  old  standards,  and  llio 
oi-i^inal  veriiicalioM  rif  now  standards;  ;md  In  invite 
tlicif  ins])Grtion  of  Ih,'  oolhrtion  of  si;i(-ntific  instru- 
ments, .as  Widi  as  ollioojis  of  a  scientilir,  liisloliea], 
ni-  tcelmieal  eliaraelof,  in  aov  way  felatini;  to  \\'eiidits 
and  mra-inrs,  ainl  th.il  staio'lanls,  „  liirh  liave  alrcvidy 
been  pr..virl-(l  in   llie  .Slalrdaiils  IV'paia  n.elLt. 


I:;.  In 


I  lie   C, 


lo 


Ots     ivj 


onelusion,  I  iie^^  to  l:e 
tieali)];;  U]ion  tlie  ipie 
a  ]j;iper  njion  tlie  tnieli 

.Mr.  C'liaii.-v,    and   refers   lo  some 
d.-erve  eoiL-ideralion. 

\\\\\,  re-peet  to  teaeliln'_{  liv  dl'a\\'iie;s  and  naideb 
of  nei-lits  and  mea-iin  s,  I  would  al-o  draw  the  at- 
lentioii  of  llie  f.'oiiiniission  to  llie  ]a'inle(l  eliarts  now 
ill  the  Slioidajd-  Departnieiit,  illusl  rat  iie,'  the  fiMliis 
aii.l  MZ'  .  of  Ihe  .everal  deiiom  i  na  t  ioii,  of  melrie 
v/eiLdits  and    measures,  wiiieh    have  linn    eireiilateil  in 

Cerioaiiv  l.v  the    Noilh    (iiriiiaii    .Standards   C niis- 

sioi,  ;    and     ;d-o  to    til..    .■.,i|..|.ti.,ii    of  iiioihls  ..f    in, .Hi.. 

ne..|..|   v.ilh    111.  10,  all   'neatly  |....'k...l    in   a    l.o.v.  «lii,.!i 

lei-,  1 11 -irii.'le.l   nod.  r  til,,  sioo'tioo  of  111.,  l.-ren.d, 

(e.vem I,    f,r  Ihe    lo.'    of   odio.,!;.    In    hiaii.v.  aii.l  is 

•1.  Ii|.a-...l   iroiii  t!„.|,iiooifai.(<.rva[   I'arl     t v  lalKvay 

stall.. II   ill  Frai ,  at  a  total  .■o.'l  of  7.'.  Ir.  or  il/.  -  t.a  liie'. 

.Some    tini..    sin.',.,     I     l,i ehl     this    l.'     a.l..pt..,l     m 

Fraiie..  tor  t..;n.|,i,M/  llin  ii-.'  of  W.  ielit  .  an. I  ni..a,-iir..s 
ill  Mlla.ols  .111.1,.,  III,.  ||,,|i,..,  ,,|  ll...  (',,,,011111,...  .,f  I'll,  V 
Conneil  f.ii  Iviii.Ml  i..i,,  a.rl  sent  tlin  1..,-,  ..f  nio.l,.ls  l.,r 
their  ilisp..,.ti,„i.  II,  Inn  f,i,|,.,.  ]|,,,,,|  ,,.tiirne.l  lo  III.. 
Slainhir.lsotne... 


The   ■r,n,-hiu,i  „f  n  ri./hls  ,nnl  !Sln 


one  of  the  liest  mo.h'rn  arithmetic  hooks,  pnldished  at 
Camhrid^o-  in  l.STO,  anil  the  first  hook  of  arithmetic 
)iiihlislieil  by  the  Commissioners  of  Xational  Eijnc.a- 
tion  in  Trelaiiil.  From  tjiese  it  atipiars  that  a  student 
is  reqnireil  to  leant  troy  \\eiL;!it,  ^l,ll..ll  i.ih..  ii>e.l  not 
only  in  wiiLdiing  srolil  an. I  otiier  preeiniis  metals,  hut 
also  in  deterininine  specific  gravities,  and  '  generally 
'in  phil,,«.,phical  invi'stifjations  ;  '  th.^n  diamoml 
weii^dit,  and  apothecaries'  weight.  i\-]iere  he  may  be- 
come acf|nainted  with  tlio  mystic  signs  3.  ^,  =.'  He 
is  then  condnete.l  through  avoirdupois  weight,  and, 
amongst  other  things,  learns  that  s  11,^,  nmk,.  „  „to„p 
of  butchers'  meat  (by  .i  .t  (i  Win.  IV.  ...  G3,  the 
r.'.l  to  b.-  cpial  f..  l-t  pounds 
Ihs.    liiak..    a     tii.hler    of   lead, 


tl. 


lone  is  exiire 

sslr  .1,- 

1    all    ,.ases). 

that     f 

1     oniiees     a. 

great 

lie'    series    ot 

'   ^^"o.|| 

le     labl..    ..f 

linear 

eL'lv.'S.        ][.. 

learn: 

1.1  .III 
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xpin.l 
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'solete.)      Next  c.nie 

id   beer,  and    corn    in 

'■,  a  .nil',  last,  or  strike   .'.f  e..rii, 

r  ..lis.. I. 'I.'  leriiis  being  giv.'ii. 
S.'tting  aside  the  lliet  Ihat  such    t 
id  cnslomary  weights  ami  men 

!■.■ iiil..'re.l  by  llie  student  aflci'  In'  I. 

what  is  iieier  appll.d    to   use    is    so..ii 
d.sirabl.'  Ihat,  to  the  liinilraiiee  of  nio 

j.'.'ts,    a    stinl.'iil.   shonl.i    I.. iipn.l 

\vi  iliiig  exerci.ses  in    i\'eiglils   and    in.'; 
which  are  forliiililon  l.y  law  ? 

••  itisproliahlolhiitthe  eoiitinued  repel  itha,  of  all 

II ol 'at    ami   enstomary  weights.  Ac 

olarithniclic  has   ihni,'   iiiiieh    to   ,|,i,n 

t I'Ihe  Iniperial  system  of  weights 

and,    ill    liicl,  it    led    the   Conimitte.'    of  u,,,    H 


eh.iol. 


elii 


ny  ol 


ill   book,s 
age   the    re]iula- 
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2.  Weight  a 
and  men- 
8ur(.',s  to  be 
taufcht  by 
means  of 
object 
lessons  and 
moik-lH. 


3.  Tbc 

metric 
systtim  of 
weights  and 
measures. 


Commons,  in  their  Report  of  1862,  to  class  a  number 
of  these  obsolete  weights  and  measures  as  existing  and 
Icgfil. 

"  2.  Again,  the  student  is  never  enlightened  as  to 
the  denomination  and  proportion  of  the  weights  aud 
measures  he  actually  sees  in  shops  and  public  places  ; 
these  necessarily  dificr  from  the  units  arranged  in  the 
tables,  but  a  knowledge  of  them  is  quite  as  important 
as  ihe  units  themselves.  In  the  nornud  schools  of 
France,  a  small  collection  of  legal  weights  aud 
measures,  including  a  pair  of  scales  arranged  in  a  box, 
is  provided,  in  order  that  they  may  be  placed  before 
the  student ;  and  in  this  country  it  would  be  far  more 
instructive  and  interesting  to  the  student  if  models 
were  placed  before  him  of  all  the  imperial  weights  and 
measures  which  he  sees  in  use  in  shops  and  public 
places,  with  the  means  of  comparing  them,  A  sys- 
tematic course  of  object  lessons  thus  given  would 
facilitate  the  instruction  in  the  rudiments  of  physical 
science  urged  by  the  Commission  in  their  Second 
Report  (Scientific  Instruction,  1872).  Mr.  Cornish, 
inspector  of  schools,  in  his  recent  genera!  report  to 
the  Council  of  Education,  says,  '  School  managers 
'  would  do  well  to  adopt  an  old  suggestion,  and  pro- 
'  vide  their  schools  with  such  of  the  standard  weights 
'  and  measures  as  they  conveniently  can  ;  a  few  hours 
'  weighing  and  measuring  would  make  the  children 
'  more  at  home  with  them  than  many  hours  of  bare 
'  learning  the  tables.* 

"  As  an  instance  of  the  antiquated  manner  in  which 
weights  and  measures  are  understood  at  schools,  I  may 
refer  to  the  statement  contained  in  many  arithmetic 
books  (even  in  those  of  Dr.  Colenso  and  Mr.  Barnard 
Smith),  that  the  standard  yard  is  determined  by  the 
length  of  a  pendulum  vihrativg  seconds,  aud  that  the 
standard  pound  is  the  iroy  -pound  of  1758,  in  the 
custody  of  the  Clerk  of  the  House  of  Commons. 
More  than  30  years  since  the  researches  of  scientific 
men  threw  doubts  on  the  accuracy  of  such  a  method 
of  restoring  the  standard  of  length  ;  and  in  1853  an 
Act  (18  &  19  Vict,  c,  72)  was  passed,  reciting  that 
in  event  of  the  staudardyard  being  lost,  it  may  be 
restored  bj  reference  to  one  of  the  copies  then 
authenticated  ;  and  that  the  standard  pound  is  the 
avoirdupois  pound,  of  7,000  grains.  The  primary 
standard  yard  and  pound  are  at  present  in  the  custody 
of  the  Warden  of  the  Standards. 

"  3.  The  metric  system  of  weights  and  measures  is 
now  universally  adopted  by  scientific  men,  its  use 
greatly  facilitating  the  exchange  of  scientific  ex- 
perience. Full  description  and  tables  of  the  metric 
system  of  weights  and  measures  may  be  found  in 
good  arithmetic  books  ;  but  its  teaching  in  our  public 
schools  is  at  present  limited,  under  the  instruction  of 
the  Council  of  Education,  to  hanging  a  cliai't  of  the 
metric  system  on  Ihe  walls,  from  which  they  arc  to 
learn  the  principles  of  the  metric  system  and  be  able 
to  explain  the  advantages  to  be  gained  from  uniform- 
ity in  the  method  of  forming  multiples  and  sub- 
multiples  of  the  unit. 

"The  advantages  of  the  metric  system  of  weights 
and  measures  in  education  has  been  shown  by  J. 
Yates,  Esq.,  F.R.S.,  in  a  lecture  before  tlie  United 
Association  of  Schoolmasters.'"*^  Attention  has  been 
called  to  these  alleged  advantages  in  a  paper  by  the 
Warden  of  the  Standards,  appended  to  the  Second 
Report  of  the  Standards  Commission,  p.  116,  in 
the  following  terms: — 'Great  stress  is  laid  by  the 
'  International  Association^  and  by  the  advocates 
'  of  the  metric  system  on  the  saving  of  time  in 
*  education  which  would  result  from  its  general 
'  adoption.  The  following  is  nn  extract  from  the 
'  memorial  to  the  Chancellor  of  the  Exchequer  from 
'  the  International  Association,  presented  19th  March 
'   1859  (p.  21): 

"  '  VII.  Another  most  important  coosideration  is  the 
saving  of  time  in  education.  Those  who  are  employed  in 
training  boys  for  commercial  pursuits  bear  an  unanimous 

*  Improvoaicnts  in  Aritlimetic,  Eoll  and  DiilJy,  liS60. 
t  International  Association  for  obtainiug  an  unil'onn  decimal  system 
of  weifc'lits,  measures,  and  coiua. 


testimony  to  tht  irksome  labour  of  teaching  the  tables  of  H,  W. 

weights  and  measures,  and  the  system  of  arithmetic  long    Ckis/iuha,  Eaq. 

established    in   this    country  ;    and   they  declare  that  the  

introduction  of  the  metric  system  would  he  equivalent  to      7  June  1872. 

the  saving  at  least  a  year  to  them  and  then-  pujjils.     This 

year  is  generally  lost  because  the  weights  and  measures  are 
for  the  most  part  forgotten  as  soon  as  learnt. 

"  '  In  truth  it  is  to  the  advantages  possessed  by  the 
metric  system,  in  its  application  of  an  uniform  decimal 
scale  of  weights  and  measures  and  coins  by  which  any 
amount  can  be  expressed  under  a  single  denomination, 
that  the  looked  for  results  are  wholly  attributable.' 

"  4.  These  few  remarks  may  serve  to  explain  the  4.  New 
necessity   for  more  simple   and  accurate    teaching  of  afces^ary 
weights  and  measures  in  schools,  and  for  this  purpose   wei;;hts  and 
I  beg  leave  to   submit  to  the  Commission   tables   of  appended, 
weights  and  measures  not  only  to  be  learnt  by  memory, 
but  to  be  understood  by  a  systematic  course  of  object 
lessons. 

"  Only  the  troy  ounce  has  been  placed  in  the  tables, 
for  troy  weight  is  no  longer  in  general  use,  and  the 
troy  ounce  nlone  is  generally  used  by  those  engaged 
in  gold  and  silver  dealings.  All  the  most  important 
assay  reports  and  '  standardizing  '  tables  of  the  present 
time,  such  as  those  of  the  Bank  of  England,  are 
made  on  the  millesimal  system  of  reporting,  so  that 
there  is  no  necessity  to  perpetuate  a  table  of  troy 
weights.  The  Standai'ds  Commission  in  their  Third 
Report  have  Jilso  recommended  the  abolition  of  troy 
weight. 

H.    J.    CilAKKl. 

"  Standards  Office,  28th  May  1872. 


A  List  of  Weights  and  Measubii;s  necessary  to  he 
learnt  in  Schools,  Charts  of  whicli  should  he  Imng  on 
the  walls. 


AvoiKDUPOls  Weight, 


16  drams 
IG  ounces 
14  pounds 
8  stones 
21)  huntlred^i 


=  1  ounce  (oz.), 

=  1  pound,  or  7,'")0  grains. 

==  1  stone. 

=■  1  hundredweight  (cwt,). 

i/hts  =^  1  ton. 


Tkov   Weight. 


(Fur  Gold  and  Silver.) 
1  ounce  troy  =^  480  avoii'iUipois  grains. 


Metric  Weight. 
1  kilogramme  (kilog.) 


1  hectogramme 
1  dckagrammc 
1  gramme 
1  deci-grarame 
1  centi-gramme 
1  milli-gramme 


jiounds. 
=    OT  kilog. 
—    0-Ul  „ 
=::  15"4  grains. 
^    0"  I  gramme. 
=    0-(H"       ,, 
=    OMIOl      ,, 


or   2 1~,-:    avoirdupois 


Linear  Measure. 


12  inches 
3  feet 
5-i  yards 

40  poles 
8  furloiiii-^ 


=  1  foot. 

=  1  ym-d. 

=  1  pole. 

=  1  furlong 

^=  1  mih\ 


Metric  Linear  Mrasuhe. 

1  metre  —  3f'3!t  inches, 

1  decimetre    =     0"  1  metre. 
1  centimetre  =     0"01 
1  millimetre  —     O'DOl    „ 


Measures  of  SuKrACK. 

144  square  inches  =    1  sipiare  foot. 
!'       „      feet       —   1        „       yaido 
4,340      „      yards    =  1  acre. 

JIeasukes  ov  SoLinrrv. 

1,728  cubic  inches  =  1  culjic  fuot. 
27     „      feet       =  1     ,.,      yard. 
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Measures  of  Capacity. 

4  gills      —  1  pint. 
2  pints      —  1  quart. 

4  quarts    =  1  gallon. 
2  gallons  =  1  peck. 

5  „       —  1  busliel. 

Metric  Measukes  oi-  Capacity  and  Somuitv. 

1  litre  =  0-22  or  ^-,;-,j  gallon. 

1  litre  =^  contents  of  a  culiic  decimetre. 

•■  Models  of  the  following  series  of  weights  and  measures 
should  he  jtlaced  before  each  student,  with  Uic  means  for 
comparing  them  :  — 

Avoirdupois  Weights. 

•'  The  following  scries  used  in  shops.  &r.  ; 
5r>,  2S,  14.  7.1,  '^'  1,  pounds, 
8,  -1,  2,  and  1,  oimccs. 
8,  4,  2.  1,  and  \  drams. 


Metric  AVeighth. 

10,  5,  2,  1,  kilogrammes. 
lU,  5,  2,  1,  licctogrammes. 
10,  5,  2.  1,  dekagrammes. 
10,  .^,  2,  1^  grammes. 

LiNE.\R  Measure. 

A  yard  diYided  into  feet  and  inches. 

.Vlso  a  metre  divided  into  decimetres,  centimetres,  and 

mdlhnetres. 


Mp;asures  of  Capacity. 

"The  following  denominations  used  in  shojis  ; 
rnishel.  Gallon.  Pint, 

Peck.  Quiirt.  Gilt. 

" 'Die  following  denominations  used    m  scientific  inves- 
tigation — 

1  litre,  or  l,"()il  cuhic  centimetres  (cc). 
r,(in  cc. 
200  cc. 
100  cc. 

r>  c.c. 

2  c.c. 
}  c.c. 


Measures  of  Surface  and  Solidity. 

"  A  model,  one  yard  square  divided  into  square  feet  and 
inches. 

"  A  model  to  re]n'esent  the  size  of  the  cuhic  foot, 
hav;n<f  the  weight  of  a  cubic  foot  of  water  raarlted  on  it. 
(G2-321  lb.s.). 

"  A  model  to  rejiresent  the  measure  of  a  cubic  decimetre, 
having  '  measure  of  cubic  decimetre  =  1  kilogramme  weight 
of  distilled  water  '  markcl  on  it,  and  wiih  one  side  divided 
into  square  cenlimetres,  and  1  square  cenliinelci;  divided 
into  square  millimetres. 

"'Ilic  student  siioiild  l)e  :icciistoiiieil  to  work  ]iroblems 
in  weighing  nnd  measuring  by  llu'su  niodet.s,  ami  not  Iiy 
the  tables" 


1  t.i;,y  ;,.lri!c  -ciK'ivdly  lb;i.I  Ibc  p;i|i.T  ..|„|,.;, v-nirs  (n 
show,  lir-.l.  It)i'  .■llo)-fs  ni;idr  hy  ini.|,  n|Vci,.||,v  (nr  (In- 
rj-^I;ili1i.-ion(-)iI.  (.!■  ;^ficii|.llic;dly  :i<Tnr;dr  sI:Mid;ii-ds  ol' 
wciglil:  Mild  iiM;i-;iirr;-i  ;  Secondly,  llu-  pr^iclir;il  ih-cc:- 
Sity  of  ■■hiiid:M-d-'  b;,-(.d  opi  sci.-lidlio  piih.dlilr-  Inr  Mir 
adviitH-nKiil.    'A-   :rh-nr,-:       thinlly,   tl.O     ncglrrl    nl'    Mil' 

Govii (III.    :.:■    lo   Ml''    a)i].linal,ioij    (if  ^cir.iKv    lu    llic 

COn.-lnjrdMn  ;,i|,|    n.  r  oT  ;i(r-.iirat.r    sfniidanl.^;     IniirUdy, 
tin.  |,|-(;-;i-iil  rnndlliMii  i,l'  l.lic,   Sl,a.iidj,.fd,^  l)o|.a.vl.mrn(,  in 
Mlllir.    rbrl.ir^;   a.lld,    lil'Mlly,    Mir    ,-X)H- 


i.r\ 


I" 


III  r..;lNbli:,biiioi.(.   .,r 


],(^dy    io    rOIIIK'cM.MI      V,ifb      Ibr.     (JnVrniiiM.nl.,    Mil.!    ir.-OM- 

limd  by  ra.rlminriil,;i-'.  allnnll,,-  -.i  bcM.or  sr.'iiril.y  {Ir 
tin;  ujiplicul.ion  (.iMo^iM',.  I.n  <  ii.vcrninont  w.n-I,  wbrii 
scipnl.ilio.  ai<l  and  conn-vl  ■,,•,.  nordrd,  ini.l  1  liiis  ((,  Mir 
fltlvanCO.mOllt.  <il' S'-i(:|iCr  (nr  irtMnnal    |.Hr|K)S--H. 

lJ,r).'i7.  Will  yon  b..  so  goud  :i.s  l.o  st;0,o  g.-Mrndly 
what  iH'oihc  scronl.iiir  diitlo.'^  ol'  Mic  Sla.iHla.fds  DrpMrl'- 
mont? — TJicscicntilic  didlos  nl'  Mi.>  d,.|,;,r(iii<>ii(.  may  br. 
clasfcied  tiw  IbUowH :    As    in    ninirr  <TiHTal  bcad.s ;    Ml';.!, 


the  study  of  the  scientific  construction  of  standards  Jis 
to  their  materials  and  mode  of  construction  ;  secondly, 
the  study  of  iustrumcnts  for  compai-ing  standards  ; 
thirdly,  the  study  of  the  dilatation  and  contraction 
IVom  heat  of  metals  and  otlior  materials  used  in  con- 
nection with  standards;  fourthly,  minute  observations 
ni'  temperature  as  indicated  ]}y  thermometers  ;  fifthly, 
i  ho  study  of  effects  of  atmospheric  and  other  influences 
upon  staiidnrds,  and  comparisons  of  standards  ;  sixthly, 
the  study  of  methods  of  comparing  standards;  seventhly, 
mathematical  compulations  of  results  of  comparisons 
of  slaudards  nnd  tlteir  probable  errorf?.  And  with 
rcnrd  to  measures  of  length,  microscopical  observa- 
tions, including  the  support  and  illumination  of  objects 
nnd  niieronietrical  mca.'^i.irement.  As  to  weighing, 
lir.-^t,  tlir  study  ami  manipulations  of  balances,  including 
the  vacuiini  lialanee  and  llio  use  of  the  air-pump; 
secondly,  observations  of  the  barometer,  as  well  as  of 
tJie  thermometer;  thirdly,  the  study  of  the  density  of 
standard  weights;  fourthly,  the  f^tucly  and  observation 
of  atmospheric  air,  its  density,  moisture,  impurities,  ex- 
pansion, iW..  ;  fifthly,  similar  study  and  observation  of 
water  nnd  ils  distillation.  As  to  measures  of  capacity 
and  volume,  Mie  i^tndy  and  observation  of  the  compo- 
sition, hygromefvic  rondlfion.  ex]>ansion,  pres^sure, 
motioiij  he,  of  nir  iind  gases.  And,  generally,  as  re- 
quired bysi-rfion  II  ol'thc  Standards  Act  "  to  conduct 
"  all  such  compai-isons,  vcrilications,  and  other  opera- 
*'  fions.  widi  reference  (o  standards  of  length,  weight, 
"  or  capacity,  in  aid  of  .seJenliJlc  resenrehes"  as  may 
be  required.  To  ihose  may  be  r'ddid,  Mio  duties  re- 
lating to  the  ]irepar.ition  of  nr^w  standard  trial  plates 
for  coins  nmh-r  tlir  Coinage  Art,  1.S70. 

lljGoX.  AA'iil  j-on  proced  l"  ;-latc  -wlial,  i>  at  pre- 
sold tlic  exa.ct  sladis  of  ilir  deprirtmeiit  under  the 
Hoard  of  Tj-ade  ? — The  exact  status  at  present  is 
merely  a  provisional  one.  Although,  under  the 
Slandards  Act  of  ]S6(3,  a  siib.sfanti^-c  department  in 
connoetion  wiMi  (he  IJoard  of  Trade  ami  subordinate 
lu  it  was  1u  bi;  e-^tablished,  iherc  has  in  fact  been 
no  establishment  ycl  of  the  departmeiit.  Notwith- 
standing lliat  a  lioyal  Commission  sat  upon  the 
subject  anil  raado  many  imjfortant  recommendations 
two  years  since,  nrdhing  whatever  has  ijccn  done 
to  carry  out  these  recommendations.  Originally  the 
department  was  placed  under  [he  commercial  depart- 
jncnt  of  the  Board  of  Trade.  Tliat  ivas  abolished 
on  the  ;jl,st  of  j\lareh  last,  and  now  the  Standards 
Department,  su<di  a^.  it  is.  is  placed  under  the  Harbour 
Dcp.irt.mcni  ,.f  Mic  Board  of  Trade.  In  fart,  so  far  as 
relates  to  ils  constihiMnn,  (he  di'paUmcnl  i.s  nnich  in 
llio  sanio  stale  us  it  was  in  Mie  old  Exchequer,  of 
which  Iho  Scientific.  Committee  of  IStj  1  complained  so 
vciy  much  tliat  it  was  K-oked  upon  as  a.  more  suhordi- 
nalc,  nnd  ajiiKircnlly  iniinqiuilant  ap]vndage  to  one  of 
Uic  gTvat  dr|.;irlnicu(';  id"  ibc  Siaie,  and'that  it  Avas 
a.b.su!ii[r]y  necessary  Cer  (he  cieililaMc  emirsc  of  tho 
olllee  llial  it  shmild  be  .leli\rivd  Iroiti  siudi  a  position. 
Ill  Mial.  lespeei  ;,|  |,i,-seiil  ihc  Slandards  Acf  certainly 
has  iiol  been  earned  .ml,  nor  ha\  c  l!ie  rccommcn- 
<l;i.t;,iiis  ,,[-  Mie  scvcra.1  Cmnnnssions  thai.  hav<',  been 
m.ade  „|.un  Ibe  Mdijecl. 

I  1.0.',!^  Ale  wclM  iindci-sland  lh,a(.  Mio  Acf  provides 
thai  a,  peniianeiil  dcpartiiuail  sluaiid  be  dca-lcd  ?— 
('erl.aiiily.  The  [uovisions  arc  coiilaiurd  ill  the  10th 
serlini,  ,>['  |  be  Slandar.b.  Act  or  lS(i(i.  The  in-fvions 
cla^^es  dejlnc  l.hc  slandards  and  s.mic  of  liic  duties 
relating  to  the  standard.^,  ami  llie  l()(h  chiuse  goes  on 
to  say,  "  K<M-  Mio  purposes  of  ll,is  Acl,  Ihc  Board  of 
''  'I'ra.do.shall  c<Hislitiilo  a  dcpardnont  of  ihcir  ollice 
"  O'be  called  Ibe  Siaiid.anI  Wri^bls  and  ]\!easurcs 
"  IVparliiienI  ef  ibe  lin.ard  of  Trade,  and  shall  up- 
'■  ponil.  as  liea.d  ol'  Mia.l  dcpnrl.nicnf.  an  olUcer  (o  be 
-  styled  lb<.  VVardrn  nf  ||u>  Slandards,  and  shall 
'^  appoint  and  employ  som.any  ,-hMks  and  subordinate 
'■  olhrers,  ;i.nd  atsmdi  salaries  as  Ibr  Connnissioncrs  of 
''    Her  Majesty's  Treusuiy  froui  time  to  tiion  a,pi.vovc." 

I  l,_<i'in.  In  ,vd,at  rcspcrt  dn.s  l!,,.,  p,v..c,it  condilion 
nl  lliiMgs  .Idler  Ironi  wJtat  is  inl.onde.t  in  Ihc  Acl  ol 
ra.rliainrid.r'--That    no  Standards    Dcparlmcut    yet  is 
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formally  coustitutCLl,  and  there  is  not  an  appointment 
of  a  single  officer  to  the  Standards  Department. 

11.661.  They  have  only  been  appointed  provi- 
sionally ? — Simply  provisionally,  as  olKeers  of  the 
Eoard  of  Trade.  It  was  necessary,  as  soon  as  ever 
the  Act  was  passed,  for  the  Board  of  Trade  to  take 
some  action  to  enable  the  work  of  the  department 
to  be  cai-ried  on,  and  for  that  purpose  a  minute 
was  th-awn  np  merely  constituting  myself  and  Mr. 
Chaney  officers  of  the  Board  of  Trade,  but  nothing 
further  whatever  has  been  done  in  that  respect. 
The  correspondence  on  the  subject  was  laid  before 
Parliament  in  1867,  in  a  Parliamentary  paper  of  th(^ 
Board  of  Trade,  where  it  was  stated  that  the  appoint- 
ments were  simply  provisional, 

11.662.  Has  the  subject,  so  far  as  you  ;u'e  aware, 
been  under  the  consideration  of  the  Board  of  Trade 
during  the  last  two  years  ? — I  am  not  aware  that 
it  has,  although  I  have  several  times  drawn  the 
attention  of  the  Board  of  Trade  to  the  existing  unsatis- 
factory state  of  things,  and  particularly  to  the  recom- 
mendations of  the  Standards  Commission  ;  but  all 
that  has  been  done,  in  answer  to  that,  was  a  minute  of 
the  Board  of  Trade  to  say  that  nothing  could  be  done 
with  regard  to  the  department  until  an  Act  was  passed 
to  carry  out  the  recommendations  of  the  Standaixls 
Commission. 

11.663.  Is  it  considered  by  the  Board  of  Trade  that 
an  additional  Act  of  Parliament  is  required  ? — It 
would  appear  so  ;  the  Standards  Commission  have 
recommended  very  large  and  important  altei'ations  in 
the  system  of  weights  and  measures  throughout  the 
country,  gi\'ing  very  great  additional  power  to  the 
Standards  Department  and  to  the  Board  of  Trade  over 
the  local  officers  and  the  execution  of  their  duties.  At 
present  there  is  no  control  whatever  on  the  part  of 
the  Government  over  the  local  officers.  They  are 
subordinate  to  the  respective  local  authorities,  and  the 
consequence  is  that  there  is  no  general  code  of 
regulations  for  the  uniform  and  regular  performance 
of  their  duties,  aud  each  man  does  what  he  thiuks 
right  to  carry  out  the  Act,  the  result  being  that  the 
law  is  differently  can'ied  out  in  different  parts  of  the 
country.  There  is  no  security  for  its  being  properly 
carried  out,  and  the  complaints  are  general  upon  the 
subject.  In  order  to  remedy  this  state  of  things, 
the  Standards  Commission  made  very  large  recom- 
mendations, and  they  also  recommended  that  the 
present  laws  relating  to  weights  and  measures  should 
be  consolidated  in  one  general  Act,  so  that  it  is  a  very 
large  subject  to  go  into.  In  point  of  fact,  as  it  is  to 
be  undertaken  by  the  Govcrnmentj  and  they  have 
since  been  much  pressed  by  other  matters,  the  Govern- 
ment really  have  as  yet  been  able  to  do  nothing 
so  far  as  regards  the  passing  of  ar  Act,  through 
Parliament,  to  cany  out  the  recommendations  of  the 
Commission. 

11.664.  The  con\'ersion  of  the  present  provisional 
condition  of  the  departmeot  into  a  permanent  one 
would  be  of  comparatively  little  importance,  unless 
an  additional  Act  of  Parliament  were  passed  giving 
gi-eater  jiowers  to  the  Standards  Department  ?  —  I 
believe  the  truth  is  that  they  do  not  care  to  go  into  the 
matter  uow  ;  they  arc  waiting  until  they  can  deal 
with  the  whole  subject  at  once.  The  Board  of  Trade 
have  so  many  things  pressiug  upon  them,  they  have 
so  many  different  objects,  and  so  many  diHerent  de- 
partments of  the  Board  of  Trade,  that  it  is  more  than 
they  can  do  to  get  through  all  their  other  work  at  the 
present  time.  There  is,  however,  a  great  deal  of  work 
now  done  in  the  Standards  Office,  aud  so  far  as  regards 
the  standards,  and  the  scientific  duties  of  the  Depart- 
ment, no  further  legislative  authority  is  required.  In 
these  respects  the  provisions  of  the  Staudards  Act  of 
1866  have  been  aud  are  now  in  full  practical  operatiou 
by  the  provisional  officers,  by  whom  also  all  the  pre- 
paratory wor"k  for  establishing  an  improved  system 
of  weights  and  measures  throughout  the  country  has 
been  done  ;  and  a  very  arduous  and  responsible  work 
it  is.  I  cannot  therefore  but  feel  that  it  is  not  just  to 
the  officers  who  do  the  work  that  they  should  ho  n<> 


long  left  in  their  present  provisional  position,  nor  is  it  H.  W. 

creditable  to  the  Board  of  Trade  that   they  should  so    Chisholm,  Esq. 

wholly  disregard  the  recommendations  made  in  regard 

to  this  point    by  the  Standards  Commission,  in  the       __®_^"" 

Postscript  to  their  Fifth  Report,  aud  should  continue  to 

leave  unfulfilled  the  direct  provisions  of  the  Standards 

Act  of  1866. 

11.665.  Is  there  special  scientific  authority  in  the 
Board  of  Ti'ade  to  which  the  Standards  Deijai-tment 
is  subordinate? — I  am  not  aware  that  there  is  any 
whatever.  They  leave  all  those  scientific  questions 
entirely  to  me.  They  do  not  enter  into  them  in  any 
way. 

11.666.  Is  there  auy  scientific  authority  to  which 
you  can  appeal  in  case  of  need  ? — There  is  no 
scientific  authority  to  which  I  am  entitled  to  appeal. 
It  happens,  at  the  present  time,  that  I  have  the  ad- 
vantage of  appealing  to  my  former  colleagues  in  the 
Standards  Commission,  to  the  Astronomer  lioyal  and 
to  Professor  Miller,  and  I  get  a  great  deal  of  assistance 
from  them  in  that  way,  especially  from  Professor 
Miller.  In  fact  I  could  hardly  have  executed  the 
scientific  duties  of  my  department  without  having  as- 
sistance of  that  kind,  but  such  aid  has  beeu  obtained 
merely  in  consequence  of  my  relations  with  them  as 
a  colleague.  I  am  in  nowise  authorised  to  call  upon 
them  or  upon  auy  other  scientific  authority  for  iafor- 
mation  or  assistance.  I  may  here  particularly  refer 
to  one  subject  which  is  mentioned  in  my  paper,  the 
prepai-ation  of  new  standard  trial  plates  for  coin,  I 
actually  required  scientific  information  upon  that  point, 
and  I  could  only  apply  to  the  Astronomer  Poyal,  but 
his  time  was  taken  up  so  much  that  after  some  time  he 
declined  interfering  in  the  matter,  so  that  I  have 
been  obhged  to  act  in  the  matter  without  having 
any  scientific  authority  to  aid  me,  although  it  is  a 
very  responsible  duty  cast  upon  me  by  law, 

11.667.  The  Act  of  Parbament  to  which  you  refer 
makes  no  provision  for  any  scientific  authority  to 
superintend  the  duties  of  your  department? — None 
whate\"er. 

11.668.  I  observe  that  a  Commission  has  been  in 
existence  and  has  been  revived  from  time  to  time  to  give 
its  aid  in  various  matters  connected  with  your  depart- 
ment ? — Yes,  that  was  found  to  be  absolutely  neces- 
sary. The  Commission  was  first  foi-med  after  the 
destruction  of  the  legal  staudards  by  the  burning 
dowu  of  the  Houses  of  Parliament.  Tt  was  necessary 
to  take  steps  to  construct  new  standards,  and  for  that 
purpose  Lord  Monteagle,  theu  Mr.  Spring  Rice,  who 
was  the  Secretary  of  the  Treasury,  and,  as  a  member 
of  the  University  of  Cambridge  and  a  member  of  the 
Poyal  Society,  was  personally  acquainted  with  many 
scientific  men,  asked  some  of  them  to  assist  the  Govern- 
mout  in  restoring  the  standards.  That  was  the 
origin  of  the  Standards  Commission,  of  which  the 
Astromomcr  Royal,  one  of  the  most  emincut  members, 
was  the  chairman.  They  were  appointed  in  1838, 
and  they  reported  in  1841,  and  they' stated  the  steps 
which  they  considered  to  be  necessary  for  the  con- 
struction of  new  standards.  They  were  not  contented 
with  that  ;  they  wished  to  point  out  how  those 
standards  might  be  made  most  useful  both  for 
scientific  and  for  commercial  purposes,  aud  they  made 
a  great  number  of  important  recommendations.  I 
have  their  report  with  me  {producing  the  same),  and 
appended  to  that  report  are  a  great  number  of  re- 
commendations under  different  heads.  They  were 
re-appointed  as  a  Commission  in  1842  to  carry  out 
those  recommendations,  and  to  coustriTct  new  stand- 
ards, and  they  were  employed  from  1842  to  1854  in 
the  construction  of  those  new  standards,  and  some  of 
the  most  eminent  scientific  men  who  had  given  their 
attention  to  the  subject  were  upon  that  Commission. 
One  of  whom  was  Mr.  Baily,  who  was  a  great 
authority  upon  standaixls.  He  had  written  a  paper 
upon  the  subject  iu  the  Transactions  of  the  Astro- 
nomical Society,  and  it  was  left  to  him  to  supcrintt-nd 
the  construction  of  the  measure  of  length.  lie  died 
alter  a  short  time,  and  the  work  then  lell  into  the 
hands  of  Mr.  Sheepshanks,  and  an  immense  number 
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^ __,_.    ms,   no    loPf>   than    200,000,    were  mjule 

Chisholm,  Esq.   by  Mi'.  Slirci'.-^liauks  liimscli'  with  the  microscope,  and 

are    rciVrrOfl    lu    the   iiccoimt    of  the  con!^trucl.ion  of 

the  ^-taiidartl  of  ]i.i\i;tli  which  ^\'as  hiiJ  belbre  t!ni  lioyal 
Society.  The  'u|)cra:  ioiia  with  reg-jird  to  the  stand- 
ard of  iveii^iit,  the  new  standard  pound,  were  k'ft 
to  rrofVs>or  M'dkv  and  carried  through  entirely 
by  liim.  His  (inn-  was  taken  np  i'ur  a  good  mtiuy 
years,  nnd  he  made  an  iiiiniens(^  nnudjcr  of  ol»- 
servatiuns  whieli  arc  dciaih'd  in  tlie  account  given 
by  him.  'I'lie  ivsnU.  of  liie  hdiours  of  the  Conauis- 
sion  was,  tliat  al  llic  vnd  <if  12  yeiirs  the  new 
primary  slaiidards  were  <'oni|il:.'(ed,  and  10  oi  ^'jO 
copies  of  i'oth  tlie.  siandard  yard  and  Mm;  sl;Mular.l 
pound  were  eon-(rnc|r,l.  hring  all  made  with  the  same 
seienlilie  areurary  a-^  llie  primary  slandai'ds,  and 
were  de|insiu'd  in  tlilfereiil  pLices  iu  this  c<uiiitry,  and 
abniaih  In  l.sfit  llie  services  of  the  Coinniission  were 
ap;ain  called  info  re.|nesl.  under  (he  following  circum- 
stances. The  primary  standards  by  hiw  were  ludgeil 
in  the  Kxeheipier.  They  were  placed  in  three 
separate  Iui\es.  one  uilliin  the  oilier,  and  besides 
that  they  were  deposiied  in  a  stone  culiiu  in  Uie  strong 
room  to  be  perfectly  seenre.  They  might  as  w  v-U  have 
been  dead  ami  buried  at  once  ibr  any  good  (hat  they 
did  tliere.  after  all  tlie  seieiititic  labours  for  their  con- 
strnctiou  ;  for  there  they  lay  lur  12  years,  and  tliero 
was  not  the  slightest  attempt  made  to  do  anything 
with  them,  or  to  correct  our  working  standards 
by  them.  In  faet,  there  was  no  machinery  in  the 
oliiec  hy  which  we  could  deal  with  them  in  any 
way.  We  had  no  scientilic  instruinenls,  we  had  n<i 
scientific  knowledge  of  any  kind  in  the  ulhee.  'J'he 
weights  and  measures  department  of  ihe  Exeheiiner 
then  consisted  of  two  clerks  without  any  scientiiic 
qualifications,  and  that  was  the  state  of  things  when 
1  was  appoiutei.l  ciiief  clerk  of  the  Exchequer  in  lS(i2, 
Belbru  that  J  had  nothing  to  do  with  the  weigld.s 
and  measures;  1  was  head  ol'  the  Exchequer  liiU 
Department.  However,  very  soon  nl'lerwards  my 
attention  was  direeied  to  the  snbjrcL  In  <'onseqi.ience 
of  the  weights  and  measures  oi'  the  eouniiy  being 
more  noticed  in  rarliainent,  and  at  di[lbrenl.  times 
many  questions  l)eiiig  asked,  first  oi'  tlie  Secretary  ol' 
the  Home  DepurtmenU  nexi  tin-  Secretary  uf  the 
Treasury,  and  nexl  Ihr  I're^idint  of  the  IJoard  ot 
Trade,  wlio  seni  ilown  In  IJu:  l-lxcliequia-  to  get  in- 
formation to  i.iial.de  tliem  to  answer  the  qnestieiis  put 
to  them.  A.,  chiLi' <'lerk,  it  happened  that  tlie  duty 
was  thrown  nj)(.)ii  me  of  supplying  tliis  inlbrinatlon  as 
well  as  1  could.  I'nder  ihrse  circumstances,  I  lolil 
Lord  Monteagle  that  it  -was  ab.v.ohileIy  necessary 
for  mo  to  make  myself  tlioruughly  acqnriinted  with  the 
-subject,  and  the  result  was  that  1  ilrew  u|i  a  long 
paper  which  was  printeJ  and  laiil  bel'ore  I'arliament, 
u  coi)y  of  whieli  1  have  already  laid  before  the  Coni- 
mi.-sifin.  I  next  obtained  iKTiiii-sIun  from  Lord 
Monteaglo  to  inspeet  (h<^  condilion  oC  Ihe  stamlnids, 
as  1  was  a)i|irehen.dve  of  iheij-  being 
dunqi  state  oi' the  i'(.oin  in  uhleli  lli 
may  mention  that  ) 
.|U<'r  (dfirr.  had  heen 
Ol'l  I'ahici.  VaiJ, 
stainlaid-  IohI  bcm 
de|msi(e<!  in  \U<-  \:>rj 
the  n-w  olhr,..  Th', 
of    Ihe     iron     ehr.l, 
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o[,en  tin;  ho.xr..     Whro  v.i-v.nur  In  li,r  ilanda 
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as  it  was  made  ,A' 
had  no   ellixt  ii|io 
at   the   standard     | 
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tho  standard  was  left  to  one  of  the  members  of  the 
C!ommission,  the  hite  Mr.  Graham,  then  Master 
of  tho  Mint ;  and  after  some  time,  by  the  applica- 
tion of  powerful  agents,  he  managed  to  clean  it,  and 
he  Ibnnd,  fortunately,  that  the  platinum^  of  which  it 
was  composed,  was  perfectly  uninjured.  The  standard 
pound  was  subsequ<-ntly  compared  with  olher  standards 
by  I'rofessor  Miller,  and  the  Cofiimission  made  their 
report  that  it  was  wdiolly  uninjured. 

n,6(i9.  {Or.  .S/iarpa/.)  Was  not  it  compared  with 
the  lioyal  Society's  standard?— It  was  compai^ed  with 
the  l<)i"'  jiarlianK-ntary  copies  of  the  standard. 
Thei'c  ai'ii  four  |trinei]ia.l  eoples  of  the  national 
shnidards,  one  eoj.v  is  lodged  with  t)io  Astronomer' 
I,  one  wilh  llie  Uoyal  Society,  one  with  the 
(T  ol'  tiie  jMin!,  ;ind  one  is  built  up  in  the  wall 
r.  tlniise  of  Conniioiis,  and  it  was  considered 
necessary  to  unwall  these  parliamentary  standards 
from  the  House  of  Commons.  Tiiat  was  part  of  the 
duties  of  the  revived  Commissicm,  who  took  step.s  to 
examine  those  standards  ;  hut,  however,  there  was  no 
danii)  Ihere,  it  was  a  dry  wall,  and  they  were  found  to 
be  pei-fectly  uninjured,  and  so  they  were  re|)laced  there. 
IJut  the  Commission  were  not  satisfied  with  reporting 
upon  the  state  of  the  standards  ;  they  also  again 
called  attention  to  the  discreditable  state  of  the  office 
itself,  and  tlie  necessity  of  establi.shing  a  Standards 
Department.  They  made  some  very  strong  repre- 
sentations upon  the  subject,  Itut  it  was  not  until 
it  became  absolutely  necessary  to  take  some  steps 
for  dealing  with  the  standards,  on  the  occasion  of  the 
new  arraiv'-'emi'iits  of  the  Exchequer  in  18G6,  that 
the  atieiilleii  oi'  the  Government  at  hist  was  drawn 
to  the  sul'ject.  It  hap|>ened  that  1  was  one  of  a 
conniiittcc  apiioiuted  by  tlie  Treasury  to  make  all  the 
detailed  arrangements  for  dealing  wilh  ilie  duties  of 
the  Exchequer,  and  eventually  a  Treasury  minute 
was  [las-'cd,  which  1  !iad  drawn  up  under  the  directioQS 
of  the  Treasury  authoi-ilie<,  In  order  to  carry  out 
the  recoinmenihUions  of  the  se\eral  commissions  and 
eommiltees  Ibr  eslabll^hing  a  Standards  Department, 
stiijui'dinale  to  the  Hoard  uf  Trade,  and  an  Act  of 
l*arlianienL  was  also  jia^^ed  [uc  (he  same  purpose. 
At  the  same  time  the  'biv^iiimeut  agi-eed  to  appoiut 
another  lioyal  Commission  to  eonslder  the  whole 
sulijccl.  Tliat  C'oinmi.-,->ion  Avas  appointed  in  IStiS, 
and  was  princl[>ally  eomi)osed  of  sueh  uf  the  memhevs 
of  liie     Staiidar.ls     CunniiI>Mnii     as    w^re     still    alive. 
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business  of  the  office  that  there  should  be  some 
scieutific  authority  to  which  they  ciui  appeal,  and 
which  shall  add  weight  to  the  operatiouf>  of  the  depart- 
ment. For  instance,  supposing,  as  most  probable,  in 
the  course  of  time,  that  a  bill  should  be  passed  to  carry 
out  the  recommendations  of  the  Standards  Commission 
with  regard  to  the  improvement  of  the  system  of  the 
verification  and  inspection  of  weights  and  measures 
throughout  the  country,  in  that  case  it  will  be  neces- 
sary to  draw  up  a  code  of  regulations  and  instructions, 
not  only  for  the  guidance  of  the  local  officers  in  the 
performance  of  their  duties,  but  also  for  the  construc- 
tion of  all  weights  and  measures  aud  balances  and 
instruments  of  that  kind. 

11.673.  {Dr.  Sharpey.)  You  mean  generally  all 
the  legal  weights  and  measures  used  throughout  the 
country  ? — Yes,  all  weights  and  measures  authorized 
lobe  used  throughout  the  country;  and  more  par- 
ticularly, as  it  is  proposed  to  have  two  systems  legally 
in  operation,  the  metric  system  and  the  imperial 
system,  means  must  be  devised  as  far  as  possible  to 
prevent  any  confusion  arising  between  the  use  of 
weights  and  measures  of  the  two  ditfereut  systems. 
For  the  attainment  of  these  objects  in  a  way  satis- 
factory to  the  country,  I  think  the  aid  and  support 
of  an  authoritative  body  of  scientific  men  will  bo 
required.  That  has  been  done  in  France,  and  that  has 
been  done  and  is  now  being  done  in  Germany.  In 
each  country  they  have  a  Commission  of  scientific  men 
to  consider  many  points  relating  to  science  that  occur 
in  the  construction  of  weights  and  measures  and  in 
their  mode  of  verification.  And  I  consider  that  some- 
thing of  that  kind  will  be  absolutely  necessary  in  this 
counti-y.  Again,  there  are  other  scientific  operations 
of  the  Department  to  which  I  may  call  the  attention 
of  the  Commission,  and  one  in  particular,  which  is  in 
contemplation  at  the  present  time,  namely,  the  re- 
de tei'mi  nation  of  the  weight  of  a  cubic  inch  of  water. 
The  necessary  instruments  are  now  being  prepared  for 
this  object,  but  the  process  will  be  one  of  a  very 
laborious  and  dilTiciilt  nature,  and  one  in  which  scien- 
tific aid  wiil  be  very  desirable. 

11.674.  Would  the  duties  of  such  a  scientific 
authority  be  onerous,  would  the  members  of  it  have  to 
give  up  a  large  portion  of  their  time  to  tho  duties  ? — 
I  should  think  not.  It  would  probably  act  rather  by 
way  of  advice  and  counsel  upon  difficult  points,  as 
well  as  giving  authoritative  support  to  the  department 
in  carrying  out  its  scientific  duties.  The  actual  mani- 
pulation and  conduct  of  the  operations  might  be  left 
to  the  officers  of  the  department,  in  the  same  way  that, 
whilst  the  members  of  the  late  Standards  Commission 
had  very  little  actual  work  to  do,  the  preparation  and 
practical  execution  of  all  the  business  brought  under 
the  consideration  of  the  Commission  IVdl  upon  mc,  or 
were  done  under  my  directions.  The  course  jiursued 
with  regard  to  any  of  the  scientific  duties  of  the 
department  was  first  to  bring  the  matter  under  the 
consideration  of  the  Commission  as  to  the  mode  in 
wliich  it  should  be  done,  and  then  from  time  to  time 
to  refer  to  them  anything  that  required  their  sanction 
or  counsel,  and  when  the  work  was  completed  to 
report  the  whole  of  the  proceedings  to  them  and  get 
their  sanction  to  the  results. 

11.675.  {Professor  Stokes.)  Are  you  speaking  of 
the  last  Standards  Commission  ? — Yes. 

11.676.  Because  the  Commission  that  was  appointed 
for  the  restoration,  did  a  great  deal  of  work  ;  did  they 
not  ? — Yes,  in  that  Commission  the  whole  of  the  work 
was  done  by  themselves.  At  that  period,  neither  the 
equipments  of  the  Weights  and  Measures  Department 
of  the  Exchequer,  nor  the  qualifications  of  the  two 
clerks  employed  in  it,  were  such  as  to  enable  the 
Commission  to  derive  any  assistance  whatever  from 
them  in  the  execution  of  the  work  of  restoring  the 
Standards.  It  was  upon  this  very  ground  that  the 
Commission  so  strongly  urged  the  necessity  of  estab- 
lishing a  substantive  Standards  Department,  with  a 
competent  and  responsible  chief  officer. 

11.677.  {Dr.  Sharpcy.)  And  do  you  think  that  such 
a  Commission  as  that  to  which  you  are  now  referring 
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would  be  required  to   be   a  standing    and   pcrnianent      _    H.  TV. 
Commission,  and  that  there  woidd  ho  constant  work  Ibr   i'!^"^l'olm.  Esq, 
them  for  an  indefinite  time  ;  or  whether,  when  thiit  par-     „  j       ~ 

ticular  work  which  you  are  now  mentiouing  i"a.s  carried " 

out,  it  would  bo  needfnl  to  continue  such  a  Commis- 
sion ? — So  far  as  regards  tlie  work  of  the  Standards 
Department,  the  assistance  of  any  scientific  council  or 
Commission  would  be  required  merely  from  time  to  time, 
certainly  not  continuously,  and  it  would  take  up  com- 
paratively but  little  of  their  time;  still  there  might 
be  occasions  when  their  time  and  attention  might  be 
occupied  for  a  longer  period,  but  I  do  not  anticipate 
that  tliat  would  often  be  tlie  case. 

11.678.  {Professor  Stokes.)  Do  you  consider  thiit 
there  is  at  present  a  sufficient  guarantee  that  the 
present  and  future  oiHcers  of  the  Standards  Depart;- 
ment  have  the  requisite  scientific  qualifications  ? — We 
have  more  guarantee  now  through  the  Civil  Service 
Commissioners  than  we  had  before.  They  have  the 
means  of  ascertaining  any  scientific  qntdifications  tlint 
may  be  required  upon  Ihe  subject  being  specifically 
referred  to  them,  but  it  rests  entirely  with  the  Pre- 
sident of  the  Board  of  Trade,  who  has  the  appoint- 
ment of  any  officers,  whether  they  have  any  scientific 
qualifications  or  not.  He  has  the  sole  responsibility  of 
appointing  a  properly  qualified  person  to  the  oflice. 

11.679.  {Dr.  Sharpey.)  How  do  the  Civil  Service 
Commissionei's  determine  the  fitness;  is  it  simply  l>y 
a  written  examination  or  is  there  any  pi-actieal  work  ? 
— They  always  examine  candidates  in  the  subjects  that 
are  indicated  to  them  by  the  head  of  the  Department 
in  which  the  appointment  is  made.  The  head  of  the 
Department  states  what  qualifications  arc  required, 
and  in  what  subjects  the  person  is  to  be  examined. 
Then  the  Civil  Service  Commissioners  take  care  to 
get  the  best  scieutific  assistance  they  can,  and  it  is 
left  entirely  to  them  to  conduct  the  examination  as 
they  think  right. 

11.680.  Is  the  examination  at  all  a  practical  ex- 
amination ?  Arc  the  candidates  tried  practically  ? — 
They  are  tried  both  theoretically  and  practically,  ac- 
cording as  they  are  requested.  For  instance,  when 
Mr.  Chaney,  my  first  assistant,  was  appointed,  it  was 
considered  desirable  to  have  a  young  man  wdio  knew 
something  about  the  manipulation  of  standards,  par- 
ticularly of  gas  measuring  standards,  and  some  pains 
were  taken  by  the  Treasury  to  get  a  properly- 
qualified  man,  and  he  was  examined  specifically  in 
natural  philosophy  by  Captain  Gallon,  to  see  that  he 
had  the  proper  qualifications. 

11.681.  Had  he  to  do  any  experiments,  or  any  prac- 
tical exercises  in  the  way  of  measurement  or  obser- 
vation ? — No. 

11.682.  It  was  entirely  on  paper? — Ye.-^,  the  exa- 
mination was  entirely  on  paper.  There  were  nu 
models  or  instruments  a.t  all  employed. 

11.683.  {Chairman.)  Do  you  think  that  any  further 
guarantees  are  desiralile  to  secure  the  appointment 
of  proper  officers  ?— I  tliink  that,  at  the  present  time, 
we  have  sufficient  security  in  the  responsibility  of 
the  minister  who  ajDpoinls,  and  tin-  niaeliinery  of  the 
Civil  Service  Commission. 

11.684.  {Dr.  SJmrpcf/.)  Arc  the  new  officers  ap- 
pointed provisionally  and  under  i^robation  ? — It  is 
generally  the  custom  in  the  Civil  Service  now  to 
appoint  eveiy  officer  provisionally,  to  nominate  him, 
as  it  is  called,  and  at  the  end  of  six  months  the  head 
of  tlie  department  has  to  make  a  special  report  as  to  his 
competency,  and  then  the  practice  is  for  the  Doard 
of  Trade  to  confirm  his  appointment,  and  that  rule 
extends  to  the  lowest  messenger. 

11.685.  {Chairman.)  Have  you  any  further  evidence 
as  to  the  stated  "  apathy  of  the  Government  "  in  rela- 
tion to  the  standards  ? — I  think  I  may  refer  upon  that 
point  to  the  letter  of  the  Astronomer  Royal,  dated  the 
1st  of  February  1859,  on  the  subject  of  the  standard.-^, 
already  mentioned  in  my  paper.  He  divides  bis  letter 
under  several  heads,  and  the  third  head  is,  "'  On  the 
"  presumed  error  in  the  general  theory  of  liritisJi 
"  legislation  on  the  subject  of  standai'ds,  and  Ihe 
"  mode  of  correcting  it."     Upon  that  he  says,  "The 
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H.  W.  "  entire  f^pivU  of  our   legislation  on  the   subject  of 

Chishdm,  'Esq.    "  fnrnisliiiig  the  community  with  accurate  standards 

"  may,  I    conceive,  be    correctly    described  in    these 

7  June  1872.     u  terms.     They   arc  granted    to    municipalities    and 
'  '       "  provinces  merely  as    expensive  indulj^cnces.     The 

"  Government  will  talie  no  part  either  in  furnishing 
"  the  standards  or  in  compoUino;  the  local  bodicH  to 
"  furnish  themselves,  or  in  enforcing  the  continued 
"  maintenance  of  accuracy  of  the  statulards  ;but  if  the 
"  local  bodies  desire  them  they  may  have  them,  pro- 
"  vided  that  they  pay,  in  addition  to  tlic  expense  of 
'*  purchase,  the  tecs  of  comparison,  and  also  a  tax  to 
''  the  Government  in  the  form  of  stamp  duty  upon  an 
''  indenture."  "  The  conclu.sion  which  any  logical 
*'  person  must  draw  from  this  is,  (.hat  the  Govern- 
"  mcnt  wishes  to  disc<air;igc  the  use  of  standards, 
"  but  that  they  have  made  some  concessioit  to  popular 
•'  deman<ls,  availing  themselves  of  the  opiiortunity  to 
"  raise  some  money  for  the  purposes  of  the  Slate. 
"  The  conclusion  as  to  the  entire  a]>at]iy  of  the 
"  Governmont  is  further  suppnrdii  liy  (Ik.^  consideia- 
"  tion  that  the  Governmont  abstilutidy  declines  to 
'■  interfere  for  the  purpose  of  carrying  out  ils  own 
"  o>trnsilile  measure^  in  all  eases  where  a  muni- 
"  ci})iility,  a  guild,  an  university,  or  a  court  lect  haw 
"  ln'retofore  possessed  the  privilege  of  doing  so."  He 
th.cn  makes  several  important  roeommendations  for 
the  improvement  of  that  state  of  things,  and  he  says, 
"  I  think,  therefore,  that  the  spirit  of  our  legislation 
"  on  standards  ought  to  be  entirely  eliung(.>d.  It 
"  ought  1  think  to  be  the  duty  of  a  de[iartment  of  the 
"  executive  to  undertake,  as  oi' its  own  authority  (not 
"  a,s  supplicated  by  others),  that  every  part  of  the 
"  roahn,  deseeuding  to  such  subdivisions  as  may  to 
"  the  Executive  appear  eonvenient,shonld  lie  furnished 
'*  with  such  apparatus  (whether  inspectors'  stanrhirds, 
"  mural  standards,  approved  balances,  or  any  oilier) 
"  as  the  Executive  may  judge  fit  for  insuring  accuracy 
"  in  all  transactions  of  loeasure  or  sale.  And  alsu 
"  that  the  same  department  should  possess  such 
"  authority  over  the  persons  employed  on  the  part  of 
"  the  State  in  the  official  use  of  that  ;tj.paratus  as  will 
*'  enable  it  cfTectually  to  carry  out  the  iTitentrons 
'■  of  civilised  government  in  the  in,-;(  itntinn  of 
"  standui-ds."  In  his  next  head  h(^  goc^  lo  tlie  pre- 
sumed error  in  the  practice  of  the  ]!i-iiis|i  cxi.Tutive, 
and  refers  to  the  appointment  of  a  jirojiLT  and  elli- 
cient  Standjirds  Department.  1  may  also  call  the 
attention  ol'  the  Commission  to  the  remarks  wliieli 
follow;  "  The  fust  important  point  is  a  seleelioii  of 
"  a  chief  of  the  Standards  I)e]iartirient ;  and  hei'e  I 
"  remark,  that  there  is  no  nerd  to  take  ;i  jierson  [>os- 
"  sessing  the  highi^st  s<'ieritilic  oi'  ])hiloso]diical  f|uall- 
"  fications.  The  demands  for  comparisons  of  the 
"  g]-eatest  possible  aceui-acy,  though  peremptory  when 
"  tliey  do  arise,  occur  but  seldom  ;  and  the  legislalui'e 
"  may  well  contemplate  that  in  thos<;  rarr  inslanees 
"  the  work  may  be  exe(Mit,ed  uinler  its  own  scientific 
"  ofli'-ers  (as  the  Masler  of  the  Mini,  the  Superin- 
"  terident  of  the  Onlnnner^  Survey,  tlje  Ayli'dnr.rnci' 
*'  \ii.yA\),<>vwi\\\  Uieassistan(-eel'KeMnws..niic  K'nyat 
^'  Soeiely  (lo  which  \<i,i\y  l!ie  ;ieeuraey  ct  ||ie  Ib'ili^h 
"  pririmry  sfari. lards  is  entirely  ,1,,,.).  The  geiier;d 
pi;dili.';ili.>ns  reqiiijcd  in  Hie  ehiefnC  (be  Standards 
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duties  of  the  department,  it  may  be  sufficient  to  state 
that,  although  the  administrative  duties  at  present  arc 
of  a  limited  extent,  as  we  only  undertake  the  verifica- 
tion of  such  of  the  local  standards  as  the  local  autho- 
rities arc  pleased  to  send  to  us,  yet  they  will  become 
of  considerable  importance  if  the  recommendations 
of  the  Standards  Commission  are  carried  out,  as  the 
department  will  have  to  exercise  a  direct  control  over 
th(;  |)erf(irmanee  of  the  duties  of  all  the  local  officers 
of  verification  and  inspection  of  weights  and  measures 
throughout  the  country. 

ll,(iH7.  Does  it  frequently  occur  that  weights  and 
measures  arc  sent  to  your  department  for  verifica- 
tion ? — That  is  continually  being  done.  There  is 
hardly  any  period  when  we  have  not  some  local  stan- 
dards in  t!ie  office  which  have  been  sent  to  us  for 
veritii'iitloii  or  reverifieation ;  that  is  the  ordinary 
business  ot"  the  department,  involving  much  technical 
and  clerical  work,  and  a  great  deal  of  correspondence. 
It  varies  from  time  to  time  in  amount.  Sometimes  we 
have  a  great  nwss  of  work,  and  there  are  great  com- 
plaints that  we  cannot  get  through  the  work  more 
quickly,  and  at  other  times  (he  work  is  more  slack, 

I  l,5ys.  Are  there  no  local  officiirs  whose  duty  it  is 
to  send  In  periodically  the  weiglits  and  measures  for 
veriliculiou  to  your  department  ? — That  duty  rests 
with  the  local  authoril.ies,  or  rather  with  their  officers, 
th<'  iiJs])cctoi's  of  weights  and  measures.  The  law  says 
that  if  the  weighls  are  not  verified  at  least  every  five 
years  they  are  no  longer  legal,  and  that  the  mejisures 
must  be  verified  every  10  years  or  else  they  are  not 
legal.  That  is  the  only  obligation  upon  these  local 
authorities  ami  officers  with  regard  to  this  point, 
and  the  result  is  that  if  they  do  not  send  them  within 
the  time  prescribed  by  law,  they  have  no  means  of 
carryiug  out  tlie  weights  and  measures  law,  and  of 
verifying  weights  and  measures  legally  or  of  punishing 
offenders  ;  but  in  spite  of  that,  \\\:  tind  from  time  to 
time  (hat  there  are  a  considerable  number  of  districts 
of  ins|iection  where  the  standai'ds  are  not  dulv  re- 
veri/ied,and  I  show  them  up  every  year  in  my  annual 
report  to  Parlinment.  Mylastanmad  Keport  for  1S70-1 
contains  a  list  .if  SO  p'laees  in  the  United  Kingdom 
■where  their  stantlai'd  weights  were  (bus  no  longer 
h;g!il,  and  of  oS  jdaces  where  their  standard  measures 
weri'  iirj  longer  legal. 

1  l,(iS!).  Ill  (hose  districts  llie  weights  and  measures 
useil  an',  I  pr.'sume,  no  longer  strictly  speaking 
h-gai  .-'— Siricfly  speaking,  the  commercial  weights  and 
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our  requirements.  But  I  know,  as  a  matter  of  fact, 
that  in  many  cases  the  standards  are  allowed  to  get 
into  a  disgracefully  dirty  and  defective  state.  I  have 
happened  to  have  seen  them  occasionally  when  I  have 
been  at  the  manufacturers. 

11.691.  But  they  are  seldom  sent  into  your  office 
for  verification  whilst  they  are  in  this  inaccurate 
condition  ? —  They  are  never  sent  to  us  in  that 
state. 

11.692.  They  always  take  measures,  do  they,  pre- 
viously to  get  them  tolerably  correct  ? — They  do,  and 
they  are  ol>liged  to  do  so  before  they  come  to  us,  by 
the  requirements  of  the  office. 

11.693.  Do  you  tluak  that  any  new  regulations  are 
required.  Would  you  recommend  that  they  should  be 
obliged  to  send  them  in  to  your  department  exactly 
in  the  condition  in  which  they  had  been  in  constant 
use  ? — Most  certainly  considerable  improvements  are 
required  in  the  system.  The  Standards  Commission 
have  gone  into  all  these  points  very  carefully,  and 
have  made  many  recommendations  on  the  subject. 
One  of  the  principal  recommendations  is  that  there 
should  be  sui)ervisors,"'.of  verification  subordinate  to 
the  Warden  of  the  Standards  and  to  the  Board  of 
Trade,  who  should  travel  round  aud  see  all  the  stan- 
dards as  they  are  actually  used  in  the  different  dis- 
tricts of  verification,  to  inspect  their  other  instruments, 
and  the  mode  in  which  they  carry  out  their  business. 
Such  a  practice  of  supervision  would  be  absolutely 
necessary  under  the  new  system  by  which  a  code  of 
regulations  is  proposed  to  be  framed  for  the  guidance 
and  government  of  every  local  officer  in  the  discharge 
of  his  duties,  and  there  must  evidently  be  some 
machinery  to  secure  that  those  regulations  are  properly 
carried  out. 

11.694.  That  cannot  be  done,  I  presume,  until  the 
Act  of  which  you  have  been  speaking  has  been 
passed  ? — It  cannot.  That  is  part  of  the  new  system 
which  we  have  recommended  to  be  carried  out  by 
legislative  enactment. 

11.695.  {Sir  J.  P.  Kay-Shutlleicorth.)  Are  there 
particular  places  for  the  deposit  of  local  .standai'ds,  as, 
for  example,  in  boroughs,  or  are  they  defined  by  Act 
of  Parliament  ? — That  is  left  to  each  local  authority. 
The  local  authoiities  for  this  purpose  at  present  are 
the  county  magistrates  for  counties,  and  the  corpoi'a- 
tions  in  all  municipal  boroughs  and  cities,  under  the 
Acts  of  1824  and  1835  ;  and  by  the  old  law,  which  is 
still  in  force,  as  well  as  under  private  and  local  Acts, 
the  authorities  of  eveiy  parish  are  also  the  local  autho- 
rities for  this  purpose.  For  instance,  at  the  present 
time,  in  the  parish  of  Saint  Marylebone,  in  which 
I  reside,  the  vestry  is  the  local  authority,  and  the 
stamper  of  weights  and  measures  there  is  the  beadle, 
I  believe,  and  the  inspection  is  carried  on  by  the  old 
system  of  annoyance  juries,  which  is  as  old  as  the 
time  of  Henry  III.  Again,  there  are  several  manors 
where  they  have  the  right  of  having  standards,  and 
the  jurisdiction  of  them  rests  with  the  courts  leet. 
The  Standards  Commission  have  proposed  to  do  away 
with  all  that  complicated  old  system,  and  that  the 
Government  should  have  the  power  of  defining  who 
are  to  be  the  local  authorities  after  the  Act  hag 
been  passed,  which  will  itself  define  the  local  autho- 
rity at  the  time  of  the  passing  of  the  Act. 

11.696.  Have  you  any  conception  as  to  the  numljer 
of  authorised  places  which  do  possess  accurate  stand- 
ards?— At  the  present  time  there  are  nearly  1,400 
districts  of  inspection  of  weights  and  measures  in  the 
United  Kingdom.  The  inspectors  now  are  also 
verifiers — there  is  but  one  system  of  verification  and 
inspection.  The  Commission  have  recommended  that 
they  shall  be  distinct,  as  they  are  in  other  countries, 
and  that  the  duties  of  verification  shall  lie  performed 
by  properly  qualified  persons,  and  that  the  duties  of 
inspection,  which  are  rather  of  a  police  nature,  shall 
be  executed  by  a  distinct  class  of  inspectors,  who  will 
generally  be  policemen. 

11.697.  Of  those  1,400  places,  have  you  any  con- 
ception how  many  possess  accurate  standards  ? — Every 
district  has  been  furnished  with  accurate  standards, 
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which  have  been  verified  at  the  Exchequer,  except  in  H.  W. 
Ireland.  There  is  a  different  system  in  Ireland  from  ChishUm,  Esq. 
that  which  exists  in  England.  By  the  Irish  weights 
and  measures  law  the  local  inspectors,  who  are  all 
officers  of  the  constabulary,  have  sub-standards  made 
of  iron,  which  are  always  re-verified  locally.  In  each 
principal  district  there  are  copies  of  our  standards 
verified  by  us,  and  they  themselves  verify  their 
working  standards  of  iron  in  the  600  or  700  sub- 
districts  of  inspection  in  Ireland,  from  the  standards 
verified  in  the  Standards  Dedartment.  There  are 
upwards  of  700  districts  of  inspection  in  Great  Britain, 
including  the  divisions  of  counties,  together  with  cities, 
towns,  parishes,  manors,  and  liberties. 

11.698.  (Sir  J.  Lubbock.)  Do  you  include  any 
manors  or  liberties  in  the  1,400? — Yes,  for  instance, 
the  liberty  of  the  Tower  is  one. 

11.699.  {Chairman.)  By  whom  are  the  duties  of 
those  bodies,  in  relation  to  weights  and  measures, 
discharged  ? — The  duties  of  verification  and  inspection 
are  discharged  by  the  inspectors  of  weights  and 
measures  appointed  by  those  bodies,  and  the  adjudi- 
cation of  cases  of  offences  against  the  weights  and 
measures  laws  rests  with  the  local  magisterial 
authorities. 

11.700.  {Sir  J.  Lubbock.)  Does  the  office  exercise  no 
authority  in  those  special  jurisdictions  ? — None  what- 
ever ;  and  I  would  also  point  out  that  there  are  a  gi'eat 
number  of  markets  and  fau's  all  over  the  country  which 
are  generally  established  by  local  Acts,  and  it  is  a 
common  practice  to  get  a  clause  inserted  in  the  local 
Act  empowering  the  proprietors  to  regulate  all 
the  weights  and  measures  in  the  fair  or  market. 
The  consequence  is  that  no  inspector  of  weights  and 
measures  dai'es  to  go  into  a  fair  or  market  to  inspect 
their  weights  and  measures,  and  there  is  practically 
no  inspection  whatever  in  them  at  the  present  time. 

11.701.  {Chairman.)  Do  you  think  it  desirable 
that  the  number  of  districts  should  be  greatly  re- 
ducetl  ?  —  Yes,  they  should  be  very  much  reduced, 
and  fit  persons  appointed  who  should  be  properly 
paid.  Four-fifths  of  the  men  who  now  exercise  the 
duties  of  inspectors  of  weights  and  measures  are  paid 
nothing  whatever  for  their  labour. 

11.702.  Is  not  some  allowance  made  in  most 
counties  to  the  pohce  for  the  duties  that  they  dis- 
charge ? — In  very  few  cases  are  the  police  paid  anything 
whatever,  beyond  the  actual  expenses  to  which  they 
are  put ;  the  inspection  of  weights  and  measures  is  an 
additional  duty  thrown  upon  them,  and  they  have  to 
do  their  ovm  duties  of  police  at  the  same  time. 

11.703.  Has  any  private  individual,  if  he  thinks 
fit,  a  right  to  come  to  your  ofG.ce  and  ask  to  have  his 
weights  or  measures  verified  ? — At  present  we  do  not 
verify  for  any  private  individual.  The  old  rule  has 
been  that,  whenever  we  verified  any  copies  of  our 
standards,  we  delivered  them  to  a  particular  person  or 
officer  authorized  to  receive  them,  thus  creating  a 
trust,  and  it  has  always  been  customary  to  draw  up  a 
legal  indenture  in  two  parts,  one  of  which  accom- 
panies the  verified  weights  and  measures  as  a  certi- 
ficate of  verification,  and  the  other  we  keep  in  the 
department  so  that  we  can  communicate,  if  necessary, 
with  the  person  who  has  the  custody  of  those  verified 
weights  and  measures.  The  Standards  Commission 
have  recommended  that  we  shall  verify  for  all  comers. 
A  ])roposition  to  that  effect  was  made  by  me  to  the 
Commission,  as  I  thought  that  the  Standards  Depart- 
ment ought  to  be  made  as  useful  as  possible  to  the 
public  ;  and  that  was  made  part  of  our  recommen- 
dations. But  it  would  never  do  for  us  to  verity  for 
all  comers  without  charging  a  fee,  or  else  vve  should 
get  over-done  with  work,  and  the  local  officers  would 
have  very  little  to  do,  and  very  little  receipt  to  meet 
tlieir  expenses,  so  that  it  will  be  necessary,  iu  such  aa 
event,  to  charge  a  certain  fee  according  to  the  precision 
of  the  verification.  The  old  practice  was  to  charge 
a  fee  for  verifying  all  the  local  standards.  That  was 
very  much  complained  of  by  the  Standards  Com- 
mission in  the  Reports  of  1841  and  ]H.!i4,  and  it  also 
acted  as  a  preventive  to  the  standards  being  <luly  sent 
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H.  W.         for  i-(?-vcriric;Uion,  :ind  with  some  (IKTicuUy  I  got  the      I8o9,  as  lie  had  done  in  1835,  he  coiiKidtcd  his  own 
Chistiolin,  Esq.  Govcrniiic'iit  to   consent  to    give    up    tliesc    c!i:irges,      persona]  scientilic  friends.     1  liavc  pljicod  hetbro  tlie 

We  used  to   charge  3/.   Ss,  us  llio  Exclieqner  fee  f(U'      Commission  ,i   co|»y  of  a  paper  rehiting  to  the   pro- 

7  June  1872.     yci-ifying  a   eomph"'te  set  of  weights  and  im-iistires,  in  cccflings  taken  for  the  pnrposeof  cariyingout  ilieSale 
addition  to  3/.  105.  for  tlie  stamp  duty  on   (lie   indeii-  of  Gas  Act,  laid  Ijeforo  Parliament  in  1H60  ;  and  in  tito 
tare.     By  the   Standards  Act  of   1^167,  all    fees    for  corr(vs|iondenco  there  they  will  liml  the  letters  which 
verilication,  and  stamp   duty  on   the   iinlenturc,  were  were  writ(,en  liy  Lord  Monteagle  to  the  following  scion- 
directed    to   he    diseontinned.       The  consequence    of  tifie  men  : — I'rofessor  WJieatsone,  George  Lowe,  and 
that  is  that  we  cannot  now  charge  any  fee  for  vcrilicati<m  Br.  Frankland.     Eventually,  the  Treasury  hogged  the 
withoul  having  liiesanctioiforrarlianli-nl;  and  we  ai-G  Astroinnnca-  Royal    to    undertake   the  direction  of  the 
Availingtill  the  recoinmejidations  otllie  Standards  Com-  mattia".     Ho  had  a  great  deal  of  dillieulty  in  currying 
inis^i(Mi  ai'e  carried  onl,  one  laang  dial,  we   should   1)0  out  the   Acl,  and   in  couslrueting  the  gas  measuring 
enlilled  loeliarge  alee  for  \  rrili<Mlinn  l)efor(MV<' com-  statalai-ds  ;   and   oventnally  they  were  accurately  and 
nienee  any  \eiilicii(ions  I'cu  |)ii\ale  per^nns.    We  verily  scientilically  V(a-ilied  by  hitn  and  I'rttfessor  Miller, 
now  onl\- for  (lie  local  ollieeis  of  weights  and  measui'cs,  11,706.  Are    the  pi-ovisions  of   the  Act  generally 
i'or   a    (ioveiinneut    Iteparlnient,  oi'  for    any    Ibi'eign  observed  Ihroiighout  the  country  ? — The  provisions  of 
Cu)V(aiHnenl.  Fta"    iii.-lauee,  I   recently   vei-ilied  some  the  Act  are   ohserved   very  well    in  London,  hut  very 
metric  weights  for  the  reiai\iaH  Government.  lindlyall  through  the  coLinti-y.     The  Act  made  it  com- 
11,704.   Under  what   cirenntslanccs  was    the  first-  pnlsory  on  every  comity   to   adopt   the  Act,   but  the 
stated   seientilic   verilication  of   standards    niadep — 1  counly  magislrates  did  not  like  it  at  all.     They  said 
liappened   to  come,  a  sliorl    iiiiie  ago,  upon  tlu^  actual  that    it    would    inqiosc    upon    them    a  great    deal   of 
eortilieale  of  verilicatlonotllir  slandard  coai  bushel  of  (rouble,    an. I    a    great    deal    of  expense,    idl     for    the 
1730.  and    1    tboiiglit   (loll    it  miglit  be  interesting  to  bem^llt  of  the  towns  where  gas  was  used,  and  by  whom 
submit   i(   (o    (be  Conuuission.       Tla^rc  is  the   original  lln^    a.(loption    of  the  Act  was    made-    Jimanissivc,    and 
cerlilicaleolveiiliealioii  bearing  (lie  signatures  of  three  they  Ibouglit  that  it  ought   to    he  left  to    the  towns  to 
eminent  scienlilic  men;  and  there  is  tlie  warrant  of  llie  cany  out  the  provisions  of  the  Act.     In  consequeDce 
Lords  of  the  Treasury  aceompanying  it,  constituting,  of    their    re|n-esentatioiis    to    llie    Go\ernmeut,    an 
under  an  Act  ol'  rarlianieiil,  tlie  new  staiiibml   coal  amen. ling  .Vet  was  passed  the  next  S.;ssioii,  and  it  wm 
bnsliclalegiilstandar.l  {ihlimrhiii  in  the  same),   I  may  ma.lc  |)eriiiissive  and  not  c.impnlsory  upon  the  coun- 
also  relir,  upon  (hat  snlijei-l.  (. I  the  original  verification  ties    (o  .adopt  the  Act.      The    result  is   that  at   the 
of  the  mclrie  slamlanis  at  I'aris.      I  have  li.'ie  a  [iho-  present  time   there  are  only  two  counties  throun-liout 
tograpu  of  the  original  vi'rili.-di.Mi  wilb  (he  signatnri's  the   kingdom  that  have  a.lopted  (be  Ac(.     It  ha? been 
of  all   the    eminent    men    of    sri.au'e    wb.i   compose. 1  adopled  in  a  good  many  towns,  but  it  is  very  imper- 
the  French  Commission  al   tlie  dos..  ..r  lb.-   last  ecu-  feclly  carried  out   tbioughont   tin-  country,  except  in 
lury,  La  Place  being  at  the  head  of  i\\y\\\  (diiircr'uicj  the    metropolis.      In    London    (be   iiisp.a-(ion   of  .^as 
hi    llie    snmr).      The    primary    me(rie    standards    of  m.^ters    is    more   efficiently   performed,    bc.'anse   it^'is 
I'aris  «■<■!■(■  eoiistrnctcd    under  an  eminently  .seientilic  ]ilaei.d  iiniler  the  .Melropolilan  Hoard    of  Works    who 
(■o]iino-i..ii    th.-re,    not    only    frian    France,  but   from  have  got  ibily  qualified  men,  and  prplier  office  c^iuin- 
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of  uniformity  of  weights  and  measures  ? — It  would,  I 
think,  tend  very  much  to  the  estabH.shtneut  of  uni- 
formity in  weights  and  measures  used  for  business 
transactions  throughout  the  country  if  the  public 
generally  wei'c  better  educated  as  to  the  legal  denomi- 
nations of  weights  and  measures  for  which  accurate 
standards  are  provided,  and  if  their  eyes  were  accus- 
tomed to  their  form  and  size,  as  well  as  their  actual 
relation  to  each  other. 

11.710.  Taking  into  account  the  present  state  of 
intelligence  and  information  amongst  the  agricultural 
classes,  the  exceeding  variety  of  the  weights  and 
measux'cs  which  are  adopted  in  different  counties,  and 
sometimes  in  limited  districts,  and  the  obscurity  of  the 
ideas  of  those  classes  of  persons  as  to  the  relations  of 
one  local  weight  or  measure  to  another,  would  it  not 
bo  almost  indispensable  that  the  elementary  school 
should  give  the  basis  of  the  information  by  which  this 
reform  should  be  introduced  ? — I  am  quite  of  the 
opinion  that  such  elementary  teaching  is  calculated  to 
afford  the  readiest  means  of  more  general  acquaintance 
with  the  units  which  form  the  basis  of  our  system  of 
weights  and  measures,  and  to  tend  to  tholr  uniform 
adoption.  At  the  same  time  I  should  observe  that 
thei-e  is  a  great  deal  of  misapprehension  of  the 
diversity  of  weights  and  measures  throughout  the 
country.  There  is  no  diversity  as  regards  the  weights 
and  measures  themselves.  You  have  but  one  yard, 
one  foot,  one  gallon,  one  pound. 

11.711.  How  many  bushels  ? — You  have  only  one 
bushel.  I  think  I  may  challenge  the  Commission  to 
produce  in  any  part  of  the  country  any  other  bushel 
than  the  imperial  bushel. 

11.712.  Do  you  mean  that  in  the  ordiuary  opera- 
tions of  agriculturists  the  bushels  of  different  parts 
of  the  country  correspond? — If  they  actually  use  the 
bushel  measure,  it  can  only  be  the  imperial  bushel 
according  to  the  standard.  They  may  use  a  sack  of 
so  many  bushels,  but  there  is  no  legal  measure  or 
standard  of  a  sack.  If  you  want  to  have  a  sack  of 
three  bushels,  you  must  have  a  bushel  to  measure  it 
with,  and  such  bushel  measure  must  be  stamped  by 
the  inspector,  after  comparing  it  with  the  standard, 
before  it  can  be  legally  used.  All  such  various  local 
measures  must  be  ultimately  referred  to  a  legal 
standard  unit.  I  may  illustrate  this  by  referring  to  the 
evidence  appended  to  the  Report  of  the  Committee  of 
1862  on  weights  and  measures  (p.  27),  which  I  have 
placed  before  the  Commission.  The  bushel  is  a 
measui'e  of  capacity  used  for  determining  a  given  quan- 
tity of  wheat.  Uut  the  value  of  the  wheat  consists  in 
the  amount  of  farinaceous  matter  which  it  contains, 
and  that  is  determined  by  its  weight.  It  was  shown 
to  tlie  Committee  of  1862,  that  in  IS  specified  places  in 
the  kingdom,  wheat  was  sold  by  the  bushel  containing 
different  weights  from  60  lbs.  up  to  16S  lbs.  But  in  all 
these  cases  the  qantity  of  wheat  sold,  though  nominally 
by  the  bushel,  was  never  determined  by  the  bushel 
measure,  but  by  legal  weights,  multiples  of  the  standard 
pound.  Au  analogous  ease,  showing  such  practice  not 
to  be  illegal,  was  decided  by  the  Court  of  Kxcliequcr 
in  1854,  re  JfUies  v.  Giles,  where  the  point  in  dispute 
was  the  validity  of  a  contract  for  the  sale  of  iron  by 
"  long  weight,"  or  the  customary  weight  in  the  iron 
districts  of  120  lbs.  to  the  cwt.  instead  of  112  lbs-  The 
court  held  that,  aUhongh  there  was  great  ol)Seurity  in 
the  Acts  upon  the  subject,  such  contracts  were  valid, 
not  being  in  contravention  of  the  weights  and 
measures  laws. 

11.713.  Taking  the  measures  of  differences  in  acre- 
age which  arc  calculated  with  diilbrcnt  roods  of 
dLffereut  lengths,  I  have  in  my  nciglilwurhood  throe 
several  measurements  by  acres  which  allect  land,  coal, 
and  minerals,  and  it  requires  some  largei-  measure  of 
information  than  is  common  to  calculate  the  diflerences 
between  those  measures  ? — I  wish  very  much  to 
establish  a  broad  distinction  between  weights  and 
measures  actually  used,  and  the  modes  of  computing 
by  weights  and  measures,  which  are  quite  a  different 
tbinf^.     With  regard  to  the  measurement  of  land  and 
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the  different   acres,   the   Scotch  acre  and  others,  the  H.  W. 

measurement  must  actually  be  made  by  the  legal  yard  ^hishotm.  Esq, 
or  foot.  It  is  in  the  mode  of  com[)utation  by  legal 
measures  that  the  real  difference  of  local  and  customary 
measures  consists.  The  parties  agree  upon  a  different 
unit  of  measurement  from  the  legal  unit,  though 
derived  from  it.  Thus,  with  regard  to  the  measure- 
ment of  land,  it  was  also  shown  to  the  Committee  of 
1862  that  the  unit  of  superficial  measure  of  laud,  the 
acre,  in  six  different  parts  of  the  kingdom,  varied  from 
4840,  the  legal  acre,  up  to  10,240  yards,  which  is 
known  as  the  Cheshire  acre  ;  and  so  with  roods.  But 
the  actual  measurement  of  land,  in  order  to  compute  the 
required  number  of  acres  or  roods,  must  be  made  by  the 
legal  measure  of  the  yard  or  foot,  or  the  legal  chain  of 
22  yards.  No  other  means  of  measurement  exists, 
whatever  may  be  the  locally  or  customarily  computed 
acre  or  rood. 

11,714.  Takiug  into  account  the  great  Influence 
of  traditional  custom  as  to  the  local  weights  and 
measures  by  which  agricultural  and  mining  trans- 
actions are  carried  on,  and  taking  into  account  the 
degree  of  intelligence  of  the  classes  transacting  busi- 
ness upon  this  basis,  do  you  not  conceive  that  it 
would  be  important  in  any  Act  of  Parliament  passed 
with  the  view  to  secure  uniformity  of  weights  and 
measures,  that  it  should  be  required  that  every 
elementary  school  should  be  made  the  means  of 
diffusing  information  upon  the  subject  ? — I  think  it 
most  desirable  that  that  should  bo  done,  because,  at 
present,  under  the  Weights  and  Measures  Acts  of  this 
country,  the  only  means  of  enforcing  the  provisions  of 
those  Acts  has  been  by  the  action  of  the  local  inspectors. 
Those  inspectors  only  act  upon  a  certain  portion  of 
the  population,  those  who  buy  and  sell  by  open  trade 
use  of  weights  and  measures,  and  there  is  no  machinery 
for  enforcing  the  Act  and  obtaining  uniformity  of 
weights  and  measures  at  present  throughout  the  great 
mass  of  the  community.  It  appears  to  me  that  the 
only  way  in  which  that  can  be  done  is  by  proper 
education  upon  the  subject,  and  by  bringing  models  of 
the  weights  •m\<\  measures  in  use  before  the  eyes  of 
tlie  ]:>eople  when  they  are  young  and  when  they  are 
growing  up.  I  may  add  that,  with  regard  to  carrying 
out  an  uniform  system  of  weights  and  measures  in  this 
country,  I  deem  it  absolutely  necessary  that  the  views  of 
the  Standards  Commission  should  be  cai'ried  out,  under 
which,  whilst  the  general  principles  are  to  be  laid  down 
by  law,  the  details  should  bo  in  great  measure  left  to  the 
responsibility  of  the  executive  Government.  That 
is  done  at  present  throughout  the  North  German  Em- 
pii'C,  where  they  arc  not  only  substituting  au  uniform 
system  of  weights  and  measures,  tlie  metric  system,  in 
place  of  a  great  diversity  of  weights  and  measures 
throughout  the  different  states,  but  they  are  also 
introducing  a  uniform  method  of  dealing  with  those 
weights  and  measures.  Their  stnudards  commission 
is  appointed  in  Berlin,  consisting  of  many  eminent  men 
of  science  and  of  technical  and  practical  men  who 
have  followed  the  example  sot  by  Z*'ranee  when  the 
metric  system  was  established  (here,  and  have  drawn 
up  a  large  number  of  regulations  upon  the  subject, 
copies  of  whicli  have  been  sent  to  me,  I  have  trans- 
lated the  whole  of  them  into  Kuglish,  with  the  view 
of  their  being  studied  in  this  country,  and  aiding  the 
framing  of  regulations  to  be  ailoptcd  liere.  A  por- 
tion has  already  appeari^d  appended  to  the  fourtli 
report  of  the  Standards  Counnission,  and  the  remainder 
will  appear  proliably  in  my  annual  report  for  this  year, 
which  is  now  in  progress.  Amongst  other  things, 
they  endeavour  to  meet  tlio  views  of  persons  who  have 
been  accustomed  to  particular  weights  and  measures 
in  certain  localities,  and  in  their  regulations  they  draw 
up  rules  for  the  construction  and  mode  of  verilication 
of  special  measures  and  measuring  iustrnmcnts  which 
are  used  in  particular  trades,  for  instance,  in  mines. 
They  have  their  barrow  measures,  their  cart  measures, 
and  their  tub  measures.  They  have  gone  very  closely 
into  the  subject,  so  as  to  provide  what  the  public 
require  in  such  matters,  and  they  have  endeavoured 
to  carry  out  a  very  efficient  system  in  all  its  details 
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■^-  ^-  by  means  oi'  a  code  of  regulations  authorised  by  the 

Chishobu,  Esq.   general  Act. 

11.715.  That  is  itself  an  illustration  of  the  extreme 
ditlienity  of  oarryinrr  immediately  into  execution  any 
seientiHc  measure  for  securing  uniformity  of  stan- 
dards ? — Certainly  it  is,  that  is  one  example  ;  and 
other  examples  are  continually  presented  to  my  notice ; 
but  I  am  convinced  that  the  whole  matter  ia  now  ripe 
for  decision  in  this  country,  where  it  is  very  nmch 
needed. 

11.716.  {C/iairmaa.)  Is  llicrc  auything  I'nrliier  ujion 
the  subject  of  gas  measuring  staudar^ls  whicii  you 
would  wish  to  state  to  the  Conmiission  ? — The  gas 
measuring  standards  are  really  scientilic  instruments, 
and  require,  in  their  manipulation,  careful  attention  to, 
and  allowance  for,  the  iutiuencc  of  temperature  and 
atmospheric  pressure.  A  great  <leal  of  attention  has 
been  given  to  them,  and  I  think  now  that  they  arc  as 
perfect  as  we  can  expect  them  to  be. 

11.717.  I  think  I  understood  you  to  say  that  in  the 
country  generally  gas  is  not  sokl  by  (hose  standards  ? 
— What  I  stated  was  tliat  in    the   country    the  law 
relating    to    theni    is   very    imperfectly   carried    out. 
Under  the  .Sale  of  Gas  Act   of  IJSoi',  no  mrter,  unless 
duly  sl;imped  by  an  iuspeetor  as   heiug  in    accordance 
Tvith  the  standards,  was  to  be  fixed  for  use  after  13tb 
October  1861,  or  to  be  in  anyway  used  for  measuring 
gas  after  13th   Octol^er   1S76.     At  the  present  time, 
therefore,  no  meter  is  legal  for  measuring  gas  unless 
it  is  stamped  as  agxeeing  with  the  standards.     But 
some  amendments   are  required  in  the  huv  iioth  with 
regard  to-  the    construction    of  gas   meters   and    the 
machinery  for  their  proper  verilicatiun  and  inspection. 
The    Standards    Commission    have    made   a    number 
of  recommendations  with  regard  to  gas  measures,  as 
they  have  with  regard  to  other  weights  and  measures. 
The    inspectors   of    gas   meters    who   are   appointed 
are   a  distinct   class  of  persons  from  the  inspectors 
of  weights  and  measures,  although  they  are    in    the 
same  way  subordiuatc  to    the  differeut  local   autho- 
rities;   but  practically  there  is   uo   supervision    over 
them.     Evidence    was    produced    before    the    Com- 
mission to   show  that  their  duties  were  ^-cry  imper- 
fectly carried  out,   and  that  the  verification    of   gas 
meters  by  them  by  means  of  copies  of  the   standards 
was  very  imperfectly  aud  improperly  done.      \\\-  have 
recommended   that  all   their  duties  ahould  be  carried 
out  under   a  code    of  regulations  from    the  Standards 
Department,  and    that   there   should  bu    also  a,  siip<.T- 
vision  of  their  instruments,  and  of  the  modf  in  which 
they  carry  out   their    duties.      We  think    that    that 
is  absolutely  necessary  before  the  systi.-m  can  be  pro- 
perly brougiit  into  working  throughout  the  country. 

11,718.  A  great  number  of  gas  com|)anies  are 
private  undertakings,  not  undei'  the  aiithorily  of  Acts 
of    I'arlianient ;     dues    the  Act    apply    solely  to    gjia 

companies  which  are    under  Aets  of  l';uli:iment  ? 1 

think  that  there  is  no  supply  of  gas  (,u  any  plaee  in 
the  kingdom  where  money  is  chai'ged  wliieli  is 
not  under  a  .s|jecial  Act  <A'  I'arlianjrnl,  and  tlie  mis- 
fortune is  lliat  tljey  have  (;ikcn  lhr  nppurl.nnily  uf 
intrr>ducin;.>-  rl;in,-es  into  ihiPM'  In.'al  Ads  lliat  mni- 
pletely  nullJly  the  |ii-ovisions  «i'  lhr  '_;rnri-;il  Afls.  I 
called  tlie  attention  of  the  Stand.'irds  ( 'omniissiini  ";ind 
the];oa,rdoi-Tra(lrtol,lieobjeclir.n;d.l<'|„',.,r|uv>,  wlii,-li 
J  think  isa;.rn.at  pid.liitr.vil,  nC  „h(.n.iniiiM  s,„.<aal  Inrat 
pow(^rs  by  private.  Irj.-al  Acts  (.f  r;i,i-lianini7l,  ennli-aiy  iu 
the  general  pj'(.vi,sit,ns  of  pulilie  Ael.s 

11,7!!).  {Dr.Hkm-p,;,,)  Nnrely  ll, ere  innsi,  l,e  many 
gas   eonqianii's    in  various  [.a,rt.s   oTllie    (vin-d,.ni  I  h;iL 
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to    obtain    a   certain   degree   of   accuracy.     But    at 
present   it   appears    to    me    that  we    want    a   better 
guarantee  for  their  accuracy.     I  know  of  no  standard 
thermometer.     The  freezing  point,  or  the  temperature 
of  melting  ice,  and  that  of  boiling  water,  are  really  the 
two  standards  upon  which  they  ai-e  based,  and  the 
intermediate    parts    are  done  by   calibration.     What 
we  must  depend  upon   in  our  standard  operations   is 
the  rate  of  expansion  of  the  mercury  iu  a  glass  tube; 
and  that  is  not  satisfactory,  because   supposing  it  to 
be  ascertained  with  perfect  accuracy,  it  only  tells  you 
the   rate  of  expansion   of  the  mercury  as  indicating 
the  temperature  of  that  j)articular  glass  and  mercury. 
What  we  want  to   apply  it  to   is  to  our  measures  of 
length,  and  our  gas  standards,  and  we  have  between 
the  two  a  layer  oi'  ail'.     If  we   could   obtain   a   better 
metliod  of  ascertaining  the  temperature  of   the   air, 
we  sliould  get  one  step  nearer.     There  are  ako  metal- 
lic thermometers  (what  are  known  as  Borda's  thermo- 
meters), by  the   iudi<-ation    of   the  different   rates   of 
expansion  of  two  metals,  sucli    as  brass  and  of  iron  ; 
and  there  is  a  beautiful  scientific  instrument  that  we 
propose  to  use  at  the  International  Metric  Commission 
in  Paris,  which   is  a   self-registering  galvano-thermo- 
mcter.     The  metric  system  of  weights  and   measures 
has  on(;   great   advantage  over    the  imperial  system 
with    legard  to  the  determination  of  the   accuracy  of 
the  standard   temperature,  although  there   are  many 
other  disadvantages  attending  it.     The  standard  tern- 
peraturo  of  the  metric  system  is  the   temperature  of 
melting  ice,  the  zero  of  the  centigrade  thermometer, 
and  that  is  much  easier  to   ascertain   than    any  inter- 
mediate   distance.     Our  standard   tcmjierature   is  62 
degrees,  Fahrenheit,  or  16-;-  of  the  centigrade.     There 
is  an  important  practical  advantage  in  this  standard 
temperature,  because    it   is  much  nearer   the  average 
temperature  at  which  all   weights  and  measures  are 
used  ;  but  it   is  not   nearly  so  easy  to  determine,  and 
practically,  I  suppose,  we  cannot  depend  upon  any  of 
our  thermometers  to   the    tenth  part  of  a  centinrade 
degree,  as  indicating  the  temperature  of  our  stanthtrds. 

11.721.  (Professor  Smith.)  You  find  that  the 
mercury  in  two  tliermometers  will  not  airree  nearer 
than  that? — We  caimot  dcjiend  upon  them,  but  we 
endeavour  to  reconcile  any  uneertaiuties  of  that  kind 
by  always  using  two  or  three  thermometers,  and  taking 
the  mean  temperature  indicated. 

11.722.  Did  you  have  the  same  thenu(Mncter 
verified  both  at  Greenwich  and  at  Kew  .?— Ve^.  ilie 
same  instrument  at  I.iutli  jdaces. 

ll,72;i.  [Chainiiffi,.)  Has  there  been  a  question  of 
provnliiig  j-.n  air  thermometer  lor  the  Standard-;  De- 
partment, ?— It  was  thonght  ^vvy  desirable  that,  there 
should  be  an  air  lUermometer.  aud  1  was  requested 
by  (be  Standards  Commission  to  place  mvself  in  eoni- 
munieatiou  with  Dr.  liallbur  Stewart  up,u,  the  subject 
The  matter  is  referred  tn  in  ibe  proecedin-s  of'  the 
CommisMon  a(  [\iv  nu-elin-  of  the  21>l  „f  duly  1S6') 
Jt  was  led  lo  me  lo  make  (he  neeessary  ■uT'Un-e- 
menls  widi  (ho  Presideni    of  th,>    Kov;d   So'eiety    who 


lUesl.'d     to 


npei 


nie 


;  ;ir. 


^1  (lie  eonsirncliou  of 
at  (lu^  Kew  t)bscrvatory.  I 
afterwards  from  Dr.  Balfour 
referred  to  at  the  nieetini;  of  the 
rd  Dcceudior  US69.  '■  The  elmir- 
■ad  :i  lelicr  hum  Mv.  Kalfuur  Slewart,  stating 
le  Kew  t:onnuit(ce  had  resolved  (hat  tlie  cou- 
"11  ol  a  standard  air  thermometer  necessarily 
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eh  It  was  impossible  to  Ibresee  The 
bably  not  exea.l  250/.  The  connnitteo 
-dby  pressure  of  other  business  from 
'■^Pfnm<i.t.s  till  after  !i  period  of 
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Nothing  further  has  been  done  at  all  with  regard  to 
the  construction  of  an  air  thermometer. 

11.725.  {Professor  Smith.)  Was  your  object  in 
obtaining  the  air  thermometer  to  verify  your  O'wu 
mercurial  thermometer  by  means  of  it  ? — Partly  to 
verify  them,  but  chiefly  to  use  the  air  thermometer 
for  determining  the  temperature  of  the  air.  For 
instance,  in  our  standards  of  volume  we  have  to 
compute  the  exact  temperature  of  the  air  in  passing 
from  one  gas-measuring  standard  to  another,  and 
to  make  allowances  for  the  actual  temperature  iu 
order  to  reduce  it  to  the  standard  temperature.  It 
is  very  material  in  measuring  large  quantities  of  air 
that  we  should  be  able  to  ascertain  its  exact  tempe- 
rature, and  that  could  certainly  be  done  with  much 
greater  precision  by  means  of  an  air  thermometer  than 
by  the  use  of  the  mercury  thermometer. 

11.726.  {Chairman.)  How  do  you  supply  your- 
selves with  barometers  ? — It  is  very  necessary  to  have 
very  accurate  barometers  for  all  our  observations  of 
weighing  when  we  have  to  determine  the  weight  of 
air  displaced  by  the  standards.  We  obtain  our  baro- 
meters from  Negi-etti  and  Zambra,  and  we  also  get 
them  verified  at  Greenwich,  where  they  have,  I  believe, 
a  standard  bai-ometer,  but  we  have  now  adopted  a 
further  method  of  checking  the  accuracy  of  our 
ordinary  barometers.  We  have  got  a  syphon  baro- 
meter and  eathetometer,  which  we  propose  to  make  a 
standard  measure,  by  means  of  which  we  can  measure 
most  accurately  the  height  of  the  mercury  in  the  two 
columns,  and  thus  check  our  ordinary  barometers 
when  we  want  great  precision  ;  but  it  is  only  in  the 
verification  of  primary  standard  weights  that  we  have 
to  be  so  very  particulai-  in  determining  the  actual 
weight  of  the  air  displaced. 

11,727-  {Professor  Stokes.)  Do  you  make  any  use 
of  tlie  siphon  barometer  as  a  standard  by  which  to 
check  your  own  barometer  ? — Yes. 

1 1.728.  Are  you  satisfied  about  the  construction  of 
that  barometer  ? — It  is  estremely  simple.  But  we  never 
depend  upon  one  barometer.  We  have  two,  and  we 
very  soon  find  out  if  one  barometer  gets  out  of  order 
because  of  the  discordance  between  it  aud  the  other. 
We  have  the  actual  errors  of  each  barometer  certified 
to  us,  aud  in  comparing  the  two  if  there  is  any  dis- 
cordance beyond  those  errors  we  should  at  once  say 
that  one  barometer  is  getting  out  of  order.  We  found 
that  to  be  the  case  some  time  ago,  and  on  sending  to 
Negretti  and  Zambi-a  to  examine  it,  it  was  ascertained 
that  there  was  a  little  oxidation,  and  that  the  barometer 
wanted  repairing. 

11.729.  Has  each  of  the  barometers  been  verified  at 
Kew  ? — At  Greenwich,  not  at  Kcw. 

11.730.  Is  each  compared  with  the  Greenwich 
barometer  taken  as  the  standard,  and  then  great  care 
used  in  the  transport  so  as  not  to  inti-oduce  the  air  ? — 
Yes  ;  Negretti  and  Zambra  undertake  that,  and  to 
deliver  it  to  our  office  in  a  perfect  state  for  use  after 
it  has  been  verified. 

11.731.  {Chairman.)  How  far  can  you  depend 
upon  your  balances  ? — Our  balances  are  of  the  very 
finest  construction  that  they  can  be  made,  and  every 
care  is  taken  of  them;  but  such  balances  are  ex- 
tremely sensitive  instruments.  They  are  so  suscep- 
tible that  their  action  is  deranged  by  many  small 
accidental  circumstances.  It  will  be  deranged  by  the 
currents  of  air  in  a  room  of  varialde  temperature,  aud 
by  any  slight  vibration  of  the  air.  We  find  that  a 
heavy  waggon  passing  near  the  office  immediately  shows 
its  effect  on  our  fine  balances ;  and  the  very  action  of 
the  balance  discomposes  it  to  a  certain  extent.  We 
arc  obliged  to  observe  whether  tlie  action  is  gentle  or 
more  violent,  because  unless  we  make  allowances  for 
that,  we  have  certain  discordances  in  the  results.  The 
action  of  light  even  tells  upon  the  balance.  We  always 
make  a  certain  number  of  compaiisons,  and  take  the 
mean,  at  the  same  time  observing  what  discordances 
there  are  in  the  several  comparisons  ;  and  if  the  discord- 
ance is  considerable,  we  know  that  there  is  something 
wrong  that  requires  remedying.  There  are  some- 
times considei'able  discordances  in  the  results  of  our 
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weighings,  and  it  is  only  by  the  very  greatest  care,  H.  W. 

and  by  long  experience,  and  by  taking  the  means  of  Chisholm,  Esq. 
observations,  that  we  can  depend  upon  results.  But 
wc  can  depend  upon  results  by  taking  a  certain 
number  of  observations  ;  and  that  has  been  proved  by 
the  observations  and  operations  in  the  reverificatiou 
of  our  standard  weights.  In  1867,  we  compared  a 
platinum  troy  pound  weight  which  Ave  have  with 
the  platinum  troy  weight  of  the  Royal  Society.  Those 
two  weights  had  been  compared  together  iu  1844  by 
Pi-ofessor  Miller,  and  ho  had  taken  four  series  of 
observations,  each  series  consisting  of  about  20  com- 
parisons, so  that  there  were  about  80  comparisons  made 
under  different  circumstances,  and  he  had  arrived 
at  a  mean  result  of  the  difference  of  the  weight  of 
those  two  platinum  pounds  in  a  vacuum.  It  was  very 
important  to  prove  whether  there  had  been  any 
relative  alteration  in  those  platinum  weights  in  the 
course  of  24  years,during  which  period  they  had  been 
kept  at  different  places  ;  and  we,  therefore,  made  a 
similar  series  of  observations  to  those  of  Professor 
Miller  iu  1844.  The  result  was  that  our  mean 
agi'eed  with  Professor  Miller's  mean  to  the  TtrifoTiifth 
part  of  a  grain,  proving  that  no  alteratiou  had 
taken  place  in  those  two  weights  ;  and  that  result 
was  accepted  by  the  Commission.  When  I  say  that 
we  agreed  to  the  nnnru-(T^^^  ^^  ^  g^'*"^'!^)  t-^^t  was  a 
happy  accident,  because  tiie  probable  error  of  the 
result  was  greater  than  that,  being  TinnTiro*!^^  ^'^  '•*■ 
grain,  but  you  will  see  that  it  was  considerably 
within  the  probable  error. 

1 1,732.  What  means  have  you  of  ascertaining  the 
rate  of 'expansion  by  heat  of  your  standards  and  other 
matei'ials  used  in  comparisons  of  standards  ? — That  is 
an  important  part  of  our  duties.  At  present  we  have 
several  copies  of  the  imperial  standard  yai'd  that  were 
constructed  under  the  Commission  of  1854,  and  the 
rate  of  expansion  of  the  bars  then  used  was  determined 
by  Mr.  Slieepshanks,  and  each  bar  bears  the  tempe- 
rature at  which  it  agrees  with  the  standard.  The 
Imperial  Standard  is  of  the  true  length  of  a  yard  at 
the  temperature  of  62  degrees  of  Fahrenheit.  One 
other  bar  was  made,  which  was  of  exactly  the  same 
length,  that  is  to  say,  it  agreed  within  the  Tnuth  part 
of  a  degree  of  Fahrenheit.  Other  bronze  copies  varied 
more  or  less,  but  none  to  the  extent  of  half  of  a  degree 
of  Fahrenheit  from  the  trne  temperature.  That 
maximum  deviation  is  equal  to  0'00017  inch,  at  the 
accepted  rate  of  expansion  of  these  bronze  bars,  viz., 
0'00034l  inch  for  1'  Fahrenheit  at  ordinary  tem- 
peratures. In  all  our  observations  when  wc  are 
comparing  standards  of  two  different  metals,  for 
instance  a  platimumand  a  brass  bar,  or  a  brass  and  au 
u'on  bar-,  if  wo  have  with  our  imperial  measure  to  refer 
to  a  temperature  of  62  degi'ees,  aud  find  the  bars,  for 
instance,  at  the  temperature  of  59  degrees,  we  must 
make  a  computation  for  3  degrees  of  the  different 
rates  of  expansion  of  the  bars.  We  have  at  present  no 
other  means  of  determining  the  rate  of  expansion  than 
by  comparing  them  at  different  temperatures,  and 
computing  the  rate  from  the  differences  of  leugtli.  I 
am  now  baviug  an  apparatus  constructed  by  which 
we  can  ascertain,  in  a  different  way,  the  rates  of 
expansion,  by  having  a  standard  at  a  definite  tempe- 
rature, that  is  to  say,  a  steel  bar  Avith  two  points  at  a 
yard's  distance  from  each  other,  to  be  kept  constantly, 
when  recpiired  for  use,  at  the  temperature  of  melting 
ice,  or  the  zero  of  the  centigrade  scale.  By  a  con- 
trivance we  place  the  bar  to  be  compared  underneath 
the  standard,  first  at  the  same  temperature,  that 
is  to  say,  as  the  tempei'ature  of  melting  ice,  and 
bring  it  u]?  aud  mark  the  length  of  a  yard  at 
zero  on  the  bar  at  zero.  We  next  raise  the  tem- 
perature of  the  bar  under  comparison  to  boihng 
point,  and,  in  the  same  way,  when  it  is  at  the  tempe- 
rature of  100  degrees  of  the  centigrade  scale,  we  mark 
the  two  points  of  a  yard  at  zero,  and  can  dn  the  same 
at  intermediate  temperatures  of  the  bar  ;  aud  then,  by 
measuring  the  distances  between  those  points  on  the 
bar,  we  determine  the  rate  of  expansion.  In  the 
International  Metric  Commission  at  Paris  much  con- 
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sulcration  bas  been  given  to  the  question  of  expansion 
J-  of  raeasni-ius  ^"''^  ^7  ^^^''*'*'  ^^'^  '^"'^  hope,  at  our 
nest  meeting,  to  have  an  actual  standard  of  dihitation, 
that  is  to  say,  a  bar  of  beryl  with  the  measure  of 
not  less  than  two  decimetres  marked  upon  it,  or 
about  8  inches.  Beryl,  as  the  Comniis:sioners  are 
prohfibly  aware,  is  very  little  atfected  in  its  dimensions 
by  heat.  There  is  hardly  any  substance  tliat  dilates 
less  than  beryl,  but  it  has  this  peculiarity  that  it 
expands  by  beat  in  the  direction  of  its  axis  of  crystalli- 
zation, and  it  contracts  by  hciiX  in  the  direction 
perpendicular  to  the  axis  of  crystallization,  and  be- 
tween the  two  it  is  perfcctlj  possibk'  to  drjiw  a  straight 
line,  or  mark  two  points,  in  the  direction  where  tliere 
would  be  no  change  whatever  in  the  length  by  heat. 
If  we  once  get  such  a  standard  of  dilatation,  and  mark, 
as  wc  propose,  a  distance  of  two  decimetres  upoti  every 
measuring  bar  to  be  eonstrnctcd,  wo  shall  at  onee,  by 
a  very  certain  method,  be  able  to  a^^certaiu  the  exact 
rate  of  expansion  by  heat  of  every  standard  measure 
that  we  have  to  deal  with. 

11,733.  Have  any  steps  been  recently  taken  for 
redetermining  the  weight  of  a  cubic  inch  of  water  ? 
— That  is  a  point  which  has  been  brought  pro- 
minently before  the  Commission  in  Paris,  and  the 
several  members  have  been  requested  to  make  as 
many  observations  as  they  can  for  the  benefit  of  the 
Commission.  It  is  proposed  that  a  number  of  experi- 
ments shall  be  carried  out  for  this  object  at  St.  Peters- 
burgh,  by  Dr.  Wild;  at  IJcrhn,  by  Dr.  Forster ;  at 
Berne,  by  Dr.  Ilirsch.  I  propose  also  to  make  similar 
experiments  here,  so  that  we  shall,  I  liope,  bo  able 
to  obtain  a  more  authoritative  and  exact  determi- 
nation of  the  weight  of  a  cubic  inch  of  water  than 
has  hitlierto  been  done.  That  is  very  important  as 
regards  the  metric  system,  more  so  than  as  regards  our 
own  imperial  system,  although  the  value  of  all  our 
gas-measuring  standards  is  dependent  upon  it ;  but  iu 
the  metric  system  the  relations  between  the  weights 
and  measures  of  capacity  are  dependent  entirely  upon 
the  ratio  of  the  weight  of  water  to  its  bulk,  and  it 
is  very  important  for  the  metric  system  that  that 
should  be  very  accurately  ascertained.  It  is  very  for- 
tunate that  of  the  five  authoritative  determinfitious  of 
the  weight  of  a  cubic  inch  of  water  which  have  been  as 
yet  made,  that  of  Kuppfer,  which  is  the  most  elaborate 
and  the  most  recent,  agrees  very  nearly  inderd  wilh  the 
origiual  determination  by  the  French  Coniinission  of 
weights  and  measures,  who  founded  the  metric  sj'slem. 
It  is  probable  that  the  original  determinatioTi  liy  the 
French  Commission  is  very  nearly  tlie  trnlh,  and  much 
more  neai'  the  Iriitli  tliaii  Sii'  fleorge  Sluickburgh's 
determination,  which  was  ado[)led  iiitliis  couiiti-y,  ;ind 
by  the  iegislatnre. 

*  11,734."'  What  means  do  yon  adni.f,  f.,i-  gimi'ding 
against  atrnosplierie  find  otiier  inlbn'iicrs  on  sl;ui(I;ii-(ls  ? 
—  Such  inflncnct'S  alirct  more  jiai'ticnbirl}'  run' ^l;lnd;ll■d 
wciLdil.s  and  we  liave  great  dilllcidty  in  ili;ii,  rr- 
.■^(iifl.  ]'"or  insfaiK^e,  in  the  new  stamlanls  wliidi 
l)a\c  Ix'fii  rer-eiit)y  made  <d'  brjiss  or  br>nizr,  wr  lind 
lliHl    llti-l-,;     I^     ;t     convirl,T;i|,|n     inriv;i,sc     ;i|,    lii>(,    IVum 


busi)iess  of  your  department  is  carried  on,  suitable  for 
the  purpose  ? — It  is  upon  the  whole  very  suitable. 
The  strong  room  where  we  keep  the  standards  is  as 
secure  from  its  position  as  it  can  be,  and  it  is  pretty 
nearly  lire-proof  for  it  is  in  the  basement  and  arched 
over.  It  was  examined  very  carefully  l>y  the  Stan- 
dards Commission,  und  they  entirely  approved  of  it, 
TIk-  rest  of  our  rooms  we  have  added  by  degrees,  and 
particularly  tlioso  rooms  iu  the  old  tower,  whicli  are 
reraarkaldy  stable  and  of  equable  temperature.  Wo 
liad  the  ground  underneath  the  basement  excavated  and 
laid  down  with  14  inches  of  cement  so  as  to  have  a  per- 
fectly solid  Ibundation.  The  walls  are  about  five  feet 
tliick,  and  we  have  had  double  windows  put  up,  and 
ihe  building  is  upon  the  whole  very  satisfactory  for 
the  purposes  required. 

11.736.  Will  you  be  so  good  as  to  state  the  precise 
object  of  the  International  Metric  Commission  at  Paris? 
— The  ]>rimary  object  of  the  commission  is  to  construct 
and  verify  u  considerable  number  of  metric  standards 
of  the  metre  and  the  kilogramme,  so  that  all  nations 
who  at  present  use  the  metric  system  or  contemplate 
its  use  shall  have  accurate  and  uniform  standards. 
The  existnig  prinuiry  metric  standards  are  very  well  as 
a  point  of  departure,  but  they  are  not  such  good  stan- 
dards as  maybe  made  now,  eitiier  as  regards  the  material 
of  which  they  are  constructed  or  their  mode  of  construc- 
tion and  verification,  and  they  may  be  very  much  im- 
proved upon  by  the  appliances  of  modern  seienee.  We 
hope  that  that  will  be  done,  and  that  by  each  country 
being  furnisbeil  with  uniform  standards  a  great  step 
will  be  gained  towards  the  uniformity  of  weights  and 
measures  throughout  the  civilized  world.  At  the 
same  time  there  are  a  great  many  scientific  questions 
relating  to  the  construction  and  use  of  standards  that 
come  before  the  commission,  and  as  the  corainission  is 
composed  of  scientific  men  from  all  parts  of  tlie  world, 
all  those  questions  are  receiving  great  consideration 
and  I  lioj)e  eventually  elucidation. 

11.737.  Arc  you  a  member  of  the  commission? — I 
am. 

11.738.  Arc  there  any   other  English  members? 

Yes,  tiie  Astronomer  Koyal  and  Professor  Wilier. 

11.739.  How  long  has  it  been  sitting  ? — The  com- 
mission met  for  the  first  time  in  August  ls70,  jnst 
after   the   commencement  of  the  war  betWL-cn  France 
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national  Metric  Commission  sliould  be  appointcil  to 
have  Eili  those  sul>jects  referred  tu  them.  The  result 
ol'  these  iireliminarj  steps  -".vas  that  a  report  wm  made 
by  the  French  Government  to  the  Kmperor,  and 
sanctioned  by  him,  by  which  the  French  section  of 
the  commission  was  appointed,  consisting  of  eight 
eminent  men  of  science  in  France;  and  at  the  same 
time  the  French  Government  were  directed  to  com- 
mnnicate  with  all  foreign  Governments,  to  ask  them 
to  appoint  delegates  from  each  country  to  take  part 
in  the  comndssion.  Dtdegatus  have  accordingly  been 
appointed  from  most  of  the  civilized  countries ;  and 
1  think  at  the  present  time  that  there  we  4o  members 
of  the  commission,  representing  22  of  the  principal 
countries  in  the  civilized  world. 

11.741.  (Dr.  Sharpci/.)  Who  appointed  the  repre- 
sentatives for  Knglaiul  on  that  commission  ? — A  com- 
munication was  made  from  the  Freuch  Government 
t(»  their  Ambassador  in  London  and  by  him  to  the 
Foreign  Secretary  of  State  here. 

11.742.  Was  it  through  the  Foreign  Office  that  the 
appointment  was  made? — No;  the  commnnieation  was 
made  to  the  Foreign  Office,  the  Foreign  Oihce  re- 
ferred it  to  tlie  'i'reasury,  the  Treasury  referred  it  to 
the  Uoard  of  Trade,  and  the  Board  of  Trade  re- 
Ibrred  it  to  me,  and  I  brought  the  matter  beibre  the 
Standards  Commission  then  sitting.  I  stated  to  them 
tiiat  it  appeared  to  me  the  subject  was  rather  of  a 
scientific  than  of  a  diplomatic  or  a  political  nature, 
:uh1  that  as  the  object  of  the  commission  was 
analogous  to  the  oljject  of  the  Standards  Commission 
here,  I  thought  tiiat  I  should  best  discharge  my  duty 
to  the  Board  of  Trade  by  bringing  the  subject  before 
them,  and  having  the  benefit  of  their  advice  and  as- 
sislancc.  The  matter  was  consequently  taken  into 
consideration.  It  is  referred  to  at  length  in  the 
minutes  of  proceedings,  and  it  was  thought  by  the 
Commission  that  it  would  be  of  great  importance  to 
this  country  that  we  should  take  part  in  the  commis- 
sion, and  that  it  would  be  most  advisable  that  tliree 
members  should  lje  appointed,  the  Astronomer  Royal, 
Professor  Miller,  and  myself.  1  communicated  a  re- 
solution to  that  ettcct  to  the  Board  of  Trade,  and 
they  quite  concurred  in  it,  and  it  wa^  referred  to  the 
Treasury.  Tlie  next  thing  we  hoard  of  the  matter, 
to  our  great  astonishment,  was  through  a  letter  I  re- 
ceived from  one  of  the  members  of  the  I'reneh  section 
of  the  commission,  with  whom  I  had  pi'oviously  been 
in  communication  upon  the  subject,  to  say  they  had 
just  been  informed  by  the  Freuch  Government  that 
in  answer  to  their  in\itation  the  British  Government 
had  declined  baviug  anything  to  do  with  the  com- 
mission, on  the  ground  that  the  metric  system  was 
not  yet  legalised  in  this  country.  General  ilo'dn 
waid  that  he  was  quite  at  a  loss  to  understand  the 
decision  of  our  Government,  and  that  it  would  tend 
to  injure  the  interests  of  science  and  their  advance- 
ment in  the  two  countries;  and  he  asked  me  if  1 
could  not  take  some  ste[)s  to  have  the  decision  of  the 
Government  reconsidered.  After  bringing  the  matter 
before  tho  Board  of  Trade  and  before  the  Standards 
Commission,  the  result  was,  that  I  was  requested  to 
draw  up  a  paper  upon  tho  subject,  stathig  reasons 
why  the  Government  should  reconsider  their  decision. 
This  paper  was  forwarded  to  the  Treasury  by  the 
Board  of  Trade,  and  eventually  the  Treasury  said 
tiiat  as  it  seemed  to  be  cousidered  by  the  Board  of 
Trade  and  the  Standards  Commission  to  be  of  National 
importance,  they  would  agree  to  the  a])pointmeut  of 
the  members  of  the  Commission. 

11.743.  Was  it  the  Treasury  that  fnially  nominated 
tho  commission  ? — No;  it  was  the  (xovernment  who 
confirmed  the  recommendation  of  tho  Standards 
Commission. 

11.744.  Which  department  of  the  Government; 
was  it  the  Treasury  or  the  Board  of  Trade  ? — The 
aiipointment  was  communicated  to  the  French  Govern- 
ment through  the  Foreign  Ofiaee,  Ijut  it  was  really  the 
Treasury  that  decided  the  appointment,  because  it 
iuvoivcd  a  question  of  expenditure  ol' public  money. 

11.745.  {Chairman.)  if  the  Standards  Commission 
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had  not  Iiappencd  to   have  been  in   existence  at  tlie  //.  W. 

time,  probably  this  country  would  have  taken  no  part    ClusMm,  Esq. 

in  this  International  Commission  ? — The   probability  

would  have  been  that  this  country  would  have  taken     7  .Tune  1872. 
no    part    whatever    in    the   commission,  and    would 
have  been  entirely  excluded  from   it.     It  required  a 
considerable  amount  of  pressure  upon   the  Treasury 
authorities  to  get  them  to  consent  to  it. 

11.746.  You  think  that  the  appointment  of  a  per- 
manent scientific  commission  or  council  would  increase 
the  etiiciency  of  the  Standards  Department  in  carrying 
out  its  scientific  duties  ? — I  consider  it  to  bo  almost 
indispensable  ibr  the  proper  conduct  of  the  scientific 
duties  of  the  department,  which  arise  at  certain  times, 
that  there  should  be  some  scientific  authority,  such  as 
a  permanent  scientific  couunission  or  council,  to  appeal 
to  for  aid  and  support. 

11.747.  Do  you  contemplate  in  this  question  a  com- 
mission solely  with  reference  to  the  efficiency  of  the 
Standards  Department,  or  a  scientific  commission  fur 
the  general  purposes  of  science  ? — Certainly  a  per- 
manent scientific  council  or  commission  for  the  general 
purposes  of  science.  It  would  never  l»e  worth  while, 
merely  for  the  few  occasions  upon  which  their  aid 
maybe  required  in  the  Standards  Department,  to  hnve 
n  permanent  commission.  It  appears  to  me  that  my 
department  is  only  one  of  several  Government  depart- 
ments that  will  most  likely  come  under  the  notice  of  the 
Commission,  who  must  be  better  judges  of  this  question 
than  I  can  pretend  to  be.  You  have,  as  it  were,  to 
construct  the  edifice,  and  I  can  only  contribute  a  brick 
or  two  towai'ds  it.  Certainly  I  feel  the  want  of  such 
a  commission  very  much  with  regard  to  my  own 
department ;  but  there  must  be  also  several  other 
departments  of  the  Government  with  respect  to  which 
it  would  be  very  advisable  that  there  should  bo  such 
a  councd. 

11.748.  Have  you  any  recommendations  to  offer  as 
to  the  constitution  of  such  a  commission? — I  can 
hardly  venture  to  give  any  suggestions  of  that  kind. 
As  far  as  my  own  department  is  concerned  such  a 
council  or  commission  would  be  available  only  iis  a  con- 
sultative ijody,  and  for  counsel  and  support.  I  am  not 
at  all  aware  what  administrative  duties  would  properly 
belong  to  such  a  conmiission,  and,  ther<;foj-e,  I  can 
hardly  venture  to  give  any  suggestions  on  that  point. 
1  see  the  general  want  of  it  very  strongly  ;  but  I  do 
not  quite  see  my  way  as  to  how  the  want  is  to  be  met. 

11.749.  {Dr.  Sliarjjcy.)  Do  you  consider  that  tlie 
establishment  of  national  laboratories  for  conducting 
physical  and  chemical  experiments  would  be  in  :iny 
way  serviceabli!  to  the  Standards  Department? — X 
have  1)0  douljt  tiiat  they  would  be  very  servicealile. 
I  may  bring  before  the  Commission  an  analogous  c;ise 
in  France.  There  they  have  the  National  Academy 
of  Sciences  to  whom  these  kind  of  questions  are  re- 
ferred by  the  Government,  and  they  have  the  dilierent 
sections  of  the  Academy.  There  are  six  members 
assigned  to  each  section,  and  wlieuever  a  question  is 
refei'red  to  the  Academy  by  the  Government,  it  is 
referred  to  that  particular  section  which  it  more  im- 
mediately concerns.  Amongst  these  is  the  chemical 
section,  a  prominent  member  of  which  is  M.  Henri 
Saint  Claire  Devil  le,  who  is  the  head  of  the  Scole 
Normale,  and  is  also  a  niemher  of  the  International 
Metric  Commission.  His  services  hnve  been  most 
useful  to  the  Commission,  and  he  has  been  makiitg  a 
number  of  observations  and  experiments  in  his  la- 
boratory upon  fliii'erent  metals  an<l  tlieir  alloys,  as  well 
as  their  manipulation. 

Il,7rj0.  So  that  ho  uses  the  biboralory  at  the  "Eoole 
Normale  for  making  those  investigations  ? — Yes.  0)i 
one  occasion,  <luring  the  meetings  of  the  committei-, 
we  met  at  the  laboratory,  and  he  went  through  a 
number  of  experiments  to  show  us  exactly  how  the 
working  of  certain  metals  was  etl'ected,  and  how  they 
were  fused  together.     Those  were  alloys  of  platinum. 

1 1,751.  Is  there  'M\y  place  in  London  or  in  j*]ng!and 
where  such  experiments  could  be  cari-ied  ou,  suii[tosing 
you  desired  them  ? — I  do  not  know  that  there  is, 
except,  perhaps,  at  the  School  v\:  Mines  ;  it  may  be 
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clone  there.  WIiou  I  was  called  upon  to  prepare  tlic 
new  staudiird  trial  plate?,  one  of  the  first  persons  I 
applied  to  was  Dr.  Percy,  at  the  School  of  Mines, 
professor  of  metallurgy,  and  it  also  occurred  to  me 
th;\t  I  might  have  the  assistance  of  the  E.oyal  Society 
workiug  through  the  School  of  Mines,  where  they 
have  a  lahoratory  ;  but  the  Astronomer  Royal,  tlio 
President  of  the  "Royal  Society,  ilccliucd  to  inter- 
fere ill  the  matter,  so  tiiat  it  fell  to  the  gi-ound. 
There  arc  many  occasions  on  which  such  a  la- 
boratory would  he  ^-cry  serviceable  to  my  opera- 
tions. Perhaps  1  may  refer  here  to  a  question  of 
some  importance,  which  was  I'aised  in  the  Uniled 
States  of  America.  Dissatisfaefloji  had  been  ex- 
pressed at  the  mode  of  proving  and  gauging  alcuholie 
iJ(piors  there.  It  was  placed  under  the  Standards 
Deimrtment,  which  is  the  Coast  Survey  D<>partmeii(., 
aiui  1  have  hero  the  report  nt  considerable  length  itf 
tlie  National  Academy  of  Sciences  upon  the  wiiidc 
snlijec!  of  proving  and  gauging  distilied  spirits  in 
the  United  States  of  America.  The  matter  was  re- 
ferred to  them  by  the  Govei'inueut,  in  the  following 
letter  of  the  Treasury  Department,  dated  February 
the  I5th,  1866,  addressed  to  Frofess<ir  Josci)b  Henry, 
Vice-President  of  the  National  Academy  of  Sciences, 
who  is  also  a  member  of  our  International  Commission 
at  Paris : — "  Sir,  I  have  the  honour  to  request  that  a 
"  Committee  of  the  National  Academy  of  Sciences 
"  be  appointed  to  report  to  this  deiiartment  on  the 
"  best  method  of  proving  and  gauging  alcoholic 
"  liquors  with  a  view  to  the  establishment  of  such 
''  rules  and  regulations  as  may  be  necessary  to  insure 
*'  an  uniform  system  of  inspection  of  spirits  subject  to 
"  duties.  Yours  very  respectfidly,  H.  McCuUoch, 
"  Secretary  of  the  Treasury."  They  took  a  great 
deal  of  paiusj  as  you  will  see  by  this  book,  to 
bring  out  a  proper  system,  and  the  result  has  been 
that  the  Standards  Department  of  the  United  States 
have,  under  their  directions,  constructed  and  verified  a 
cum]detc  series  of  alcoholmeters  for  the  wliole  of  the 
Customs  and  Excise  officers  tbrougliout  the  United 
States. 

11,752.  Are  you  aware  that  a  good  many  years  figo 
the  Royal  Society  wei-e  consulted  with  regard  to  tlie 
construction  of  hydrometers  for  the  Excise  in  this 
country,  and  that  there  was  a  great  deal  of  work  gone 
through  by  a  committee  of  the  li'iyal  Society  in 
com})!iance  with  a  request  of  the  (TOveiiiment  ? — I 
was  not  aware  of  that.  I  brought  the  question  before 
our  Standai'ds  Commission  sis  to  the  expediency  of 
having  a  standard  hydrometer  and  saccharometer, 
and  of  having  all  those  instruments  verified ;  but 
the  Standards  Commission  thought  that  it  was  a  mat- 
ter wJiich  did  not  come  within  their  range,  and  they 
declined  to  have  anything  to  do  witli  it.  At  jn'oseiii 
there;  Is  110  systemntic  official  verillcutioii  of  those 
hydrouietei'S  and  saccharometers.  I  have  no  reasmi, 
however,  (r.  helieve  lli;it  liiey  jiro  not  Miilieielitly 
accLuatc.      They  aie  made  I.iy  Oerlling,  and  last  iveek 
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1  was   at  his  shop,  and  I  saw  a  great  number  sent  in 
for  adjustment  and  repair. 

11,753.  {Chairman.)  With  regard  to  the  preparation 
of  the  new  standard  trial  plates,  of  which  you  have 
already  spoken,  I  believe  now  you  ai'C  endeavouring 
to  ])roceed  as  well  as  you  can  with  the  assistance  of 
the  officers  of  the  Mint  and  of  the  Goldsmiths'  Com- 
pany. Do  yon  expect  that  the  result  will  be  satis- 
factory ? — I  hojie  that  it  will.  The  only  alteration 
that  Ave  could  possibly  make  was  in  trusting  the,  pre- 
paiutlon  of  the  jilates  to  the  Mint  instead  of  to  the 
Goldsmiths'  Company,  and  entrusting  the  subsequent 
verification  to  a  sworn  jury  of  the  Goldsmiths'  Com- 
pany, as  has  been  done  before.  It  appeared  to  me 
that  the  oflicers  of  the  Mint  are  continually  employed 
in  mixing  metals,  which  is  tlieir  dally  woi'k,  and  they 
have  very  large  experience  in  that  way.  There  are 
two  scieutilic  men  there,  Mr.  Roberts,  the  resident 
iissayer,  and  the  assistant  assayer.  Tlie  Deputy 
Master  of  the  Mint  represented  to  me  that  he  had 
very  great  confidence  in  their  scientific  knowledge, 
and  his  opinion  was  that  the  work  would  be  better 
done  at  the  Mint  than  by  the  Goldsmiths'  Company. 
Tiie  Astronomer  Royal  concurred  with  me  in  that 
opinion,  and  upon  it  I  have  acted,  and  the  preparation 
of  the  plates  is  now  beiug  proceeded  with  at  the 
Mint.  It  will  take  a  considerable  time,  probalily 
many  montlis,  and  there  will  be  a  great  number  of 
experiments,  but  I  hope  that  the  result  will  be  much 
more  satisfactory.  The  Commission,  perhaps,  is  aware 
that  these  trial  plates  are  used  for  the  determination  of 
'  the  due  fineness  of  gold  and  silver  coins.  The  fineness 
is  fixed  by  law.  The  gold  coin  contains  eleven  parts 
of  pure  gold  and  one  part  of  alloy.  Tlierc  i.s  rather 
a  different  standard  of  silver,  which  is  37  fortieths 
fine,  or  expressed  millesimally  925  ■ .  The  problem 
to  be  solved  is  to  prove  that  those  due  proportions 
have  been  obsei-ved  iu  the  gold  and  silver  coins  made 
at  the  Mint ;  and  that  is  done  by  referring,  not  to  the 
theoretical  composition  of  gold  coins,  for  instance, 
being  -j'Mhs  fine,  but  to  the  actual  compaiison  with 
the  standard,  which  has  been  pruved  to  be  -}-\ths  fine. 
So  t\in.i  it  becomes  of  considerable  importance  to  have 
that  standard  as  accurate  as  possible.  As  a  further 
security,  and  as,  perhaps,  being  a  still  better  practical 
standard,  although  the  legal  standard  is  a  standard 
trial  plate  of  -]-}ths  fine,  it  appears  that  for  the  process 
of  assaying  it  is  also  most  desirable  to  have  a  stand:u-d 
plate  of  pure  gold  and  one  of  pure  silver,  and  such 
pkitcs  are  now  to  be  constructed  aceordiuglj-.  So 
that,  in  future,  we  shall  liave  additional  standard  ]ilates 
of  pure  gold  and  of  pure  sihev  to  be  used  at  the 
trial  of  the  pyx,  when  the  actual  testing  takes 
by  the  sworn  jury  of  the  Cold^mltlis"  Company. 

ll,7o4.   mahjmuK)  Are    there    ;,uy    other 
uj.oii  wliicb  you  would  like  1o  iii;ike   lu'ldilions  !i 
evidence  ?— 1  .lo  not  think  thai  the 
that  I  wish  t.o  say. 
willulrew. 
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to  the  best  mode  in  wliieii  (lovonimcnt  eueourjigemout 
could  bo  afforded  ? — I  think  that  one  of  the  be.'^t  modes 
in  which  Governmcut  could  promote  scientific  educa- 
tion wouhl  be  by  endowing;  academical  chairs  liberally. 
By  doiuo;  so  they  would  get  professors  of  high  ability 
who  would  not  be  oppressed  cither  by  the  excess  of 
duties  in  the  college  or  university,  or  by  professional 
duties,  but  could  devote  a  great  deal  of  leisure  time  to 
research.  Having  regard  to  the  interest  of  the  taught, 
(hey  would  be  able  to  bring  more  personal  influence 
to  bear  upon  the  student :  on  that  account  1  think  it 
is   desirable    that   men  eminent   for    their   power   of 


research  should  i 


m  some  way  rei 


connected  with 


establishments  of  tuition  of  the  higher  branches  of 
physical  science. 

11.757.  Would  you  confine  the  endowment  of 
academical  chairs  to  existing  institutions,  or  do  you 
wish  to  see  additional  institutions  established  in  the 
country  ? — The  existing  institutions  require,  I  believe, 
considerable  aid,  and  1  would  begin  with  a  liberal 
eudowment  of  chairs  in  those  institutions. 

11.758.  Do  you  refer  simply  to  the  Universities,  or 
to  such  colleges  as  University  College  and  King's 
College,  in  London,  and  Owens  College,  in  IMan- 
cbester? — Yes,  I  would  include  those. 

11.759.  You  do  not  especially  refer  to  the  establish- 
ment of  any  similar  institutions  in  other  parts  of  the 
country  ? — .The  existing  institutions,  especially  those 
which  have  been  based  upon  the  free  action  of  indi- 
vidual interest  in  science,  require  Government  aid  in 
order  to  put  them  in  a  position  of  having  professors 
of  the  first  rank,  men  who  are  not  to  be  dependent 
for  their  means  of  support  upon  other  sources. 

11.760.  What  is  your  view  as  to  competitive  ex- 
aminations ? — I  think  they  have  the  effect,  if  cari'ied 
to  extremes,  of  lowering  the  mental  capacity  of  the 
students,  and  lo  disgust  them  rather  with  learning 
than  otherwise.  It  is  not  always  the  man  who  comes 
out  best  in  an  examination  who  has  the  greatest  love 
for  science,  or  who  is  able  to  produce  original  work. 
It  would  be  better,  I  believe,  to  have  frequent  re- 
petitions in  teaching  in  order  that  the  student  should 
always  be  kept  up  to  the  work.  That  is  a  system 
which  I  know  has  been  introduced  into  some  German 
colleges  with  great  effect ;  that  is  to  say,  weekly 
repetitions  and  final  examinations  only  up  to  a  minimum 
standard. 

11.761.  {Professor  Smith.)  What  do  you  mean 
precisely  by  repetitions  ? — At  the  end  of  every  week 
the  subject-matter  taught  during  the  week  in  each 
class  is  repeated  ;  questions  are  asked  and  the  student 
is  thus  obliged  to  keep  up  with  the  pi'ofessor,  step  by 
step. 

11.762.  Is  it  an  oral  examination  in  the  subjects 
which  have  been  taught  during  the  week? — Yes. 
Hut  on  the  other  hand,  the  doctor  examinations  in 
Germany  at  the  universities  are  generally  based  now 
upon  the  production  of  original  work,  an  essay  on  new 
subject  matter  or  a  paper  on  any  special  question  in 
science. 

11.763.  {Chairmdn.)  In  these  observations,  do  you 
refer  principally  to  the  most  advanced  students,  or 
would  you  like  to  sec  competitive  examinations  done 
away  with  in  all  cases  ?— Competitive  examinations 
in  the  sense  of  ranking  men  entirely  by  the  result  of 
the  answers  they  give,  or  selecting  them  to  offices 
cntu'cly  by  the  result  of  those  answers.  For  instance, 
in  selecting  people  for  a  Government  department,  it  is 
by  no  means  certain  that  the  five  persons,  I  will  say, 
who  have  passed  at  the  highest  numbers  would  be  the 
most  suitable  persons  for  the  duties  they  would  have 
to  perform,  but,  at  the  same  time,  an  examination 
would  be  necessary^  in  order  to  show  generally  that 
they  have  acquired  knowledge  ;  but  the  selection 
should  be  not  absolutely  dependent  upon  tlie  maximum 
result  of  examination. 

11.764.  {Dr.  Sharpcif.)  What  would  you  recom- 
mend that  the  selection  should  depend  upon? — After 
a  certain  number  of  candidates  had  been  selected  as 
being  all  sufficiently  informed  for  the  appointment,  the 
appointment  should  be  left  with  the  department  to 


make  according  to  the  other  qu;ilifications  which  they 
might  discover    \\y  trial  or  recommendation,  in    ap-     '^"''/ 
pointing  simply  tlioso  who  appeared  to  be  best  suited 
for  the  work.  j  ^  j 

11. 765.  Would  not  those  to  whom  the  selection  was      — 
entrusted  go  back  into   the  history  of  the  candidate, 

as  to  his  educational  worth,  or  how  would  they  de- 
termine finally  to  select  one  rather  than  another  ;  I 
mean  apart  from  the  examination? — All  those  who 
had  passed  the  examination  would  be  eligible  for  the 
appointment. 

1 1.766.  And  then  what  would  you  make  the  further 
selection  depend  upon  ;  what  sort  of  test  of  fitness 
should  be  resorted  to  in  making  the  selection  ?— 
Of  course  it  is  a  difficult  matter  to  select  always  the 
right  person,  but  I  would  give  the  head  of  the  de- 
partment a  great  disci'etion  in  the  matter. 

11.767.  The  point  which  I  think  you  wish  to  es- 
tablish is,  that  it  should  not  depend  upon  mere  com- 
petition ? — Not  on  mere  competition. 

11.768.  {Cliairman.)  Did  I  rightly  understand  you 
to  say  that,  from  your  observation,  you  consider  that 
the  system  of  competitive  examination  has  not  led 
to  very  satisfactory  results  ?  —  I  think  that  better 
results  would  be  obtained  by  another  system,  such  as 
I  have  endeavoured  to  point  out. 

11.769.  What  is  your  opinion  as  to  the  system  on 
which  fellowships  should  be  obtained  ? — I  think  that 
fellowships  should  chieffy  be  granted  to  those  who 
have  shown  capacity  for  original  research,  because  in 
their  hands  the  grants  will  be  more  productive  than 
in  the  hands  of  those  who  have  merely  had  the 
memory  and  other  qualities  that  brought  out  the  best 
results  in  examination. 

11.770.  Then  you  would  think  it  desirable  that,  in 
all  cases,  those  who  obtained  fellowships  should  have 
shown  a  capacity  for  original  research? — Yes  5  in 
addition  to  the  necessary  positive  knowledge  det<-'r- 
mined  by  a  mininunn  examination. 

11.771.  Will  vou  give  us  your  o))inion  as  to  the 
mode  in  which  the  Government  might  encourage 
scientific  research  ? — The  Government  might  promote 
original  research  by  liberal  grants  to  the  learned 
societies  ;  that  is  done  now  to  some  extent,  but  I 
think  it  might  be  done  with  advantage  to  a  greatrr 
extent  ;  also  by  granting,  through  societies,  rewnrds 
for  successful  results  obtained  by  independent  research. 
In  many  instances  the  Patent  Law  provides  for  the 
reward,  biit  in  other  cases  of  pure  science  the  Patent 
Law  does  not  apply,  and  the  results  of  original  research 
are  left  iinrewarded. 

11.772.  Would  you  recommend  that  definite  sinus 
should  be  offerc;d  by  the  Government  to  the  learned 
societies  to  enable  them  to  make  such  use  of  thorn  as 
they  think  lit  ? — Certain  limits  might  be  imposed  up 
to  which  the  learned  societies  might  be  empowered  to 
gi-ant  aid  in  the  j^rosecution  of  scientific  objects. 

11.773.  You  have  stated  that  the  Government 
already  does  something  in  this  direction  ;  in  what 
way  does  the  Government  make  grants  to  the  learned 
societies,  except  through  the  1,000?.  grant  placed  an- 
nunlly  at  the  disposal  of  the  Koyal  Society  ?— The 
ISrilish  Association,  I  believe,  receive  certain  aids. 
They  used  to  get  the  grant  of  the  Kew  Observatory. 
I  am  not  aware  whether  other  societies  get  any  posi- 
tive grants,  but  tliey  get  facilities  such  as  the  grant  of 
a  locality  for  their  meetings.  But  I  think  the  system 
of  gnuits  might  be  with  advantage  extended  to  other 
societies,  such  as  tlie  Chemical  Society,  the  Astro- 
nomical Society,  the  British  Association,  and  so  on. 
The  British  Association  especially  produce  very  con- 
siderable beneficial  results  through  their  grants. 

11.774.  {Professor  Stokes.)  You  mean  through 
the  grants  that  they  make  out  of  their  own  funds  ?  — 
Yes,  out  of  their  own  funds  ;  and  if  those  means 
were  increased  by  the  Government,  greater  Ix^neiit 
might  be  obtained. 

11.775.  {Chairman.)  Would  you  also  recommeiid 
that  the  Government  should  assist  the  societies  in 
publishing  their  proceedings  ? — In  some  cases  the  j.>rn- 
ceedings  arc  very  costly.     I  believe  the   Zoologicni 
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C.  W.         Society    pnl>lisli  their  iivocectliiigs,   which  are  very 

Siemens,  Esq.,   costly,  and  there  the  fnndb  of  the  Govorniiicnt  might 

I>.C.L.,F.Ii.S.   p,.o]^.ii)iy  j-^iso  lie  usefully  oraployecl.     I  mean   in  all 

^  „       ciises  where  many  illustrations  are  reqiiircl. 

__  11,776.  The   Zoological   Society   hnppcnsto    hr   a 

society  that  is  financially  very  pi'osperous,  is  it  not  .^ — 

I  supjiose  they  are. 

11.777.  (Dr.  S/u/rpn/.)  Are  the  LInneau  8uciely 
very  nnu-h  in  the  posilion  that  yon  reier  l.o  ;  do  lliey 
reipiire  aid  ?■ — Yes,  in  all  ^a^cs  wliere  expensive  illus- 
trations are  reqniri'd. 

11.778.  Have  yon  ever  compared  the  exicnt  and 
quality  of  the  illustrations  juilillshed  hy  onr  s<)<'ieties 
with  tlioseon  the  continent  ;  for  example,  Ihe  Aendeniy 
of  Sciences  of  A^ienna,  and  ;-(iMie  odit  r  l'oi-ei,u-u 
societies  ? — I  have  made  no  eomparlsuit  at'  that  de- 
scription. 

11.779.  {Chairiiurju)  Will  you  proceed  to  youi'  next 
recommendation  ? — TJie  Government  might  aid  s<-ien- 
tific  investigation  by  nominating  spceial  (■.(■nnntssions 
or  by  enabling  learned  societies  to  ninleiiakc  special 
scientific  inquiries  such  as  invidve  a  largr  ex]*en(]iture 
of  the  means  and  the  time  of  tiie  iiivrnl  igalor,  or 
those  where  information  must  be  ohtaine-d  through 
evidence.  A  Governuu'nt  commission  has  it  in  its 
power  to  collect  information  where  private  indi\i(liirils 
would  not,  by  calling  iTelbro  them  persons  In  give 
eviiii.-nce.  But  I  would  coniine  such  inquiries  to 
special  objects  of  national  importance.  1  would  not 
extend  such  inquiries  to  matters  of  ordinary  scientific 
research. 

11.780.  You  mean  that  in  certain  cases  the  councils 
of  (he  soeielies  mighf,  so  to  speak,  bo  converter!  into 
special  commissions  for  .special  objects? — Yes,  that  is 
to  sav,  committees  nominated  by  learned  societies  or 
comniittecs  Tiamed.  as  is  now  the  case,  hy  the  Govern- 
ment direelly,  with  the  aid  of  the  learned  societies. 

J  1,781.  l)o  you  think  it  desirable  that  our  Govern- 
ment should  <'0-operatc  with  foreign  governments  in 
tJic  collection  of  scieTitilic information? — I  think  agreat 
deal  might  be  done  iu  that  way  if  the  Government  were 
to  call  upon  foreign  governments  to  supply  Matistieal 
information  ;  for  instance,  on  subjects  connected  with 
indeorrilogical  observations  and  magnetic  observalions. 
^Ml  ^neh  inlbiinatioii  would  l»e  extremely  useful,  and 
the,  Gi.\  eiiinii.nt  iilone  could  efficiently  obtain  it  from 
other  governments,  or  from  foi-eign  -oelelies  through 
those  goverinncni.s.  Another  <l'-sital»le  object,  I  liiink. 
would  be  to  establidi  an  InternarioTial  i'n.Tent  Law. 
At  ])i'esent  patents  tor  inventions  are  gi-a,nted  in  this 
cuurjtry  ii'rcspeetiveof  what  is  ilone  in  other  counti-ies. 
good  [1,'it.ent  laws,  and 
I.      (  bamany  has  liai'dly 
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11,784.  But  as  respects  great  inventions,  the  secret, 
you  think,  would  not  be  maintained  ?— It  would  be 
the  interest  of  the  inventor  to  bring  it  at  once  to  the 
great  market. 

11,78.^.  {Mr.  Samnelson.)  The  GermiLu  Govern- 
meuls  of  course  have  considered  their  policy  in 
restricting  tlie  granting  of  patents.  Do  you  think  it 
is  probable  tluii  they  would  be  willing  to  modify  that 
jiolicy  at  the  instigation  of  another  country?  —  I 
belie\e  so.  There  is  an  in(iuiry  now  going  on,  and  I 
imagine  that  the  commission  appointed  in  Germany 
will  be  very  much  influenced  by  the  report  of  our  com- 
niitb-e  in  the  House  of  Commons. 

1],7M(}.  Then,  in  point  of  fact,  we  may  take  it  that 
tin-  question  of  ])olicy  is  cniirely  an  open  question  ^ 
this  moment  in  Gennany  ? — The  freetraders  are  for 
abolishing  the  jtalcnt  laws,  because  they  say  tliey  arc 
inonn]iolies,  and  we  are  against  all  monopolies.  But 
]  (bink  that  such  arguments  as  were  used  I>eforo  your 
eoinmittci'  must  convince  them  that  patents  arc  not 
neeessarilv  monopolies,  but  that  they  are  sim])le  pay- 
ments in  j-eUirn  for  benefits  received,  or  necessary  re- 
serva.lions  of  rigltt,  f'.ir  llie-  benefit  of  the  public. 

1  l,7y7.  (  CI'iiiriiiKi':)  Have  you  any  reason  to  think 
that  |)ro])osals  liom  (bis  (iovcrnment  for  co-operation 
with  foreign  governments  in  the  various  ways  which 
you  liave  indicated  would  probably  be  favourably  enter- 
tained ? — 1  think  that  foreign  gover?mifnts  would  be 
very  ivell  disposed  to  co-operate  with  the  English 
Government    in   any   object    for    the    promotion    of 


U,7.S8.  Has  anyt 
amongst  other  foi-elt 
not  yet  taken  a  i^art  ? 
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which  England  has  joined  lately,  whei'i'  matters 
relating  to  telegrapJiy  are  arranged  for  .all  nations,  and 
on  the  same  basis  other  questions  of  common  interest 
could  be  dealt  with,  and  would  be  freely  entertained, 
I  believe. 

11,789.  Are  you  of  opinion  that  any  of  the  pul.dic 
departments  could  be  utilised  to  a  greater  degree  than 
lliey  are  at  present  for  colloctiog  scieutidc  informa- 
tion ? — I  think  they  could,  by  a  system  of  bringing 
that  information  into  one  focus,  antl  by  directing  the 
dej.fi.rtnients  i  specially  towards  objects  ot  inquirv, 
■whieli  i[,  -\voiibl  be  desiralilc  ibr  them  to  undertake.  I 
lia\e  prepared  a  list  of  tlie  dltferi'Ut  depai'tments  which 
woidd  lie  suitalile,  in  my  nphilon,  for  collecting  scien- 
tific Inibrmatinh.  The  ro^-al  oliservalories.  of  course, 
ir  Iheir  pre--ent  aelivity  in  thai  direction, 
imha'stnuding  that  thei'r  reseai  ehes  would 
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naval  construction,  which  is  at  present  not  considered 
in  tlie  light  of  a  scientific  department,  but  wliich  might, 
I  think,  with  advantage,  be  made  into  such  a  depart- 
ment, because  there  are  a  great  many  questions  of 
scientific  import  iiivoh'e<l,  Avhich  could  be  more  fully 
soh-cd  by  long-continued  expenmental  researches  and 
the  publication  of  results.  Another  one  is  the  De- 
partment of  Fortification.  Perhaps  that  might  not  be 
altogether  considered  in  the  same  light  as  some  of  the 
others,  but  still  there  is  a  distinct  science,  and  the  results 
of  expeiiments  made  by  that  department  are  actually 
published,  and  may,  therefore,  without  imi)roprie.ty,  be 
treated  in  the  same  way  as  those  produced  by  the 
other  scientific  departments.  Another  Government 
scientific  department  should  be  established  in  con- 
nexion with  telegraphy.  The  telegraphs  have  now 
passed  into  the  hands  of  the  Government,  and  the 
information  which  can  be  collected  through  that 
department  is  not  now  made  snfiiciently  available  for 
further  research.  There  are  two  branches,  the  civil 
and  military  telegraphs,  both  in  the  hands  of  the 
Government,  and  both  should,  I  think,  be  joined  under 
one  scientific  department.  Another  department  which 
might  be  extended  with  advantage  is  that  of  the 
standard  weights  and  measures,  to  which  might  be 
added  thermometers,  barometers,  rain  gauges,  tide 
gauges,  and  electrical  units.  A  department  with  all 
those  elementary  instruments  under  their  care  would, 
I  think,  be  of  great  advantage.  Joined  with  those 
wouhl  be  the  department  for  general  education.  Then, 
perhaps,  another  department  might  be  hdded,  that  of 
])u]i!ication,  setting  apai'tan  office  altogether  for  editing 
and  piiljllshing  the  information  that  might  be  collected 
through  those  different  departments.  E^ch  dcpai't- 
mcnt  should,  of  course,  be  placed  under  responsible 
heads,  and  I  would  put  very  considerable  personal  re- 
sponsibility upoi\  the  head  of  each  department. 

11.791.  Some  of  those  departments  at  present  pub- 
lish annual  rc[)orts,  do  they  not  ? — T  am  aware  that 
they  do, 

11.792.  Do  you  think  that  such  reports  ?;bould  be 
fuller  than  they  arc  at  present  ? — They  should  be 
fuller  and  collected,  I  think. 

11.793.  From  all  departments  you  would  have  the 
results  collected  together  ? — Yes. 

11.794.  And  those  that  do  not  now  present  any 
I'eports,  you  think,  should  in  future  present  reports  ? 
— Yes,  they  (should  in  future  present  reports. 

11.795.  You  would  place  each  department  under  a 
responsible  head.  Would  you  place  all  the  depart- 
ments together  under  any  special  minister? — I  think 
that  there  should  be  a  superior  head  with  the  title 
perhaps  of  minister  for  science  and  education,  in  order 
to  guide  the  whole,  and  to  make  the  information 
obtained  by  each  department  flow  back  to  the  other 
depai'tments  and  to  the  public  generally  for  informa- 
tion. 

11.796.  You  would  remove,  fur  instance,  the  Royal 
Oljservatory  at  Greenwichfrom  the  Admiralty,  and  place 
it  under  the  Science  Department  ? — Tes,  but  some  of 
ll:cni,  for  instance,  fortification,  would  have  to  remain 
to  a  cei'tain  extent  under  the  Minister  of  War,  but  still 
in  all  matters  relating  to  scientific  inquiry  it  might  be 
brought  under  the  Department  of  Science.  Then,  I 
think,  that  it  might  be  advantageous  to  assemble  Llic 
Jieads  of  those  departments,  at  frequent  intervals,  for 
the  discussion  of  general  questions,  and  I  would  pro- 
pose to  add  to  their  number  such  men  as  the 
President  of  the  Royal  Society,  the  President  of  the 
Institution  of  Civil  Engineers,  and  at  least  one  repre- 
sentative of  the  two  great  Universities.  This  board 
would  decide  general  questions  appertaining  to  the 
advancement  of  science. 

11.797.  Have  you  considered  how  far  Scotland  and 
Ireland  would  be  satisfied  with  a  Council  so  constituted 
as  you  recommend  ?  You  propose  the  President  <>!'  (lie 
Royal  Society,  the  President  of  the  Institution  of  Ci\il 
Engineers,  and  at  least  one  representative  of  the  two 
great  Universities.  Do  yon  think  that  Scotland  and 
Ireland  would  be  satisfied  with  ii  Council  so  consti- 
i^iQ(}  ? — It  would  be  necessary  that  those  gentlemen 


should    attentl    meetings,    a.iid   it  would    prob;ib[y    bo 
difHcult  for  gentlemen  to   travel   up   from  Scotland  or   ^ 
from  Ireland  for  such  meetings,  otherwise  it  might  be 
desirable  that  they  also  should  Ije  represented. 

11.798.  What  do  you  consider  would  be  tln'  prin- 
cipal duties  of  such  a  council  ? — To  name  commis- 
sioners for  special  inquiry,  to  discuss  generally  the 
amounts  of  the  grants  to  ho  given  to  learned  societies, 
and  to  advise  the  minister  with  regard  to  innovations 
proposed  in  Government  departments.  Take,  for 
example,  an  invention  of  ordnance  ;  if  such  a  question, 
after  a  preliminary  examination  by  the  department 
concerned,  were  brought  before  the  general  boily,  it 
could  there  be  discussed  for  the  guidance  of  the 
Minister  of  Science,  to  ascertain  whether  such  an 
innovation  was  based  upon  sound  scientiiic  i)riiiciples, 
and  what  course  of  experimi.'.nts  should  be  piirsm^d  to 
lead  to  the  best  results.  IJy  referring  it  U\  tin-, 
minister  and  having  it  discussed  before  such  a  cnmicib 
a  great  deal  of  unnecessary  cxjienditurc  might  iii'li.'ii 
l)e  saved  where,  through  the  want  of  sufficient  infor- 
mation, the  experiments  are  conducted  by  the  depart- 
ments in  a  somewhat  unscientific  manner.  Another 
duty  of  the  council  would  be  generally  to  direct  the 
publication  of  the  scientific  information  olitaincd 
through  the  different  departments. 

11.799.  Do  you  consider  that  it  would  be  the  duty 
of  such  a  council  to  initiate  proposals  on  matters 
connected  with  science,  or  merely  to  give  advice  when 
asked  for  ? — Only  to  give  advice  when  asked  for,  but 
the  departments  should  be  held  to  communicate  with 
the  Minister  all  important  questions  brought  before 
them,  who,  with  the  advice  of  the  council,  would  direct 
inquiries  to  be  instituted  in  many  cases  where  the 
drpartmcnt  would  have  simply  rejected  the  i>roposal. 

11.800.  The  council  would  be  somewhat  numerous 
if  there  were  representatives  of  all  those  departmoits 
that  you  have  enumerated  ? — There  would  be  about  20. 

11.801.  Have  you  considen^d  whether  the  mendaers 
of  the  council  should  receive  |iiiyraent  as  such  ? — INoi 
as  such,  because  they  wonld  lie  heads  of  dcqiartments. 

11.802.  With  the  exception  of  the  four  additional 
members? — -Yes,  and  I  expect  that  they  would  decline 
to  receive  any  payment. 

11.803.  Would  itbe  desirable, in  your  opinion,  tliat 
this  council,  or  any  scientific  Government  dcjiurt- 
nient,  should  undertake  experiment;d  rescar<'li  ? — T 
think  not;  my  impression  is  that  scientilic  resuareh 
should  be  left  as  free  and  open  as  j>ossible.  If  gen- 
tlemen were  specially  instructed  to  make  experimental 
research  tliey  would  be,  I  consider,  in  a  somewhat 
false  position.  They  would  be  morally  obliged  bi 
]>roducc  results  in  order  to  satisfy  the  public  mind 
th;i.t  they  were  doing  their  duty,  and  science  <a-  ^eifii- 
tidc  research  cannot  be  measured  by  such  a  ^l;uidurd 
of  results.  I  consider  that  a  man  should  always  have 
some  absolute  duty  to  perlbrm,  some  drudgery  work, 
which  might  lie  made  as  light  as  ]iossiIdc;  but  my 
inqn-ession  is  that.  h(^  -would  not  be  in  a  SMtisfactory 
iKJsition,  either  to  himseU'iir  :is  rcgaj-ds  the  [niblir,  if 
discovery  were  his  only  duty. 

11.804.  What  is  your  o|>iiiion  as  lo  the  es(;iblisb- 
mcnt  of  lal>oratories  :it  tlie  Government  exprnsc  ?— 
I  would  recommend  the  establishment  of  obser\:i- 
tories  bitt  not  of  laboratories,  ibr  the  same  reason,  thai 
in  laboratories  ujieonnected  with  t(';Mdiiiig,  ;is  ha\o 
been  proposed,  using  the  public  eoiuenii'iiiTs,  and 
public  money,  there  would  bit  a,  noees-^ily  for  resulls 
which  would  lead,  lo  a,  crrbilii  cxtenl,  |n  t.-ijiclhii;- 
approaching  charlatani^iDi  in  Iho  eininfiallmi  ol'  lh(t.--e 
results  ;  and,  moreover,  I  consider  that  it  might  lead 
to  disap[)ointincnt  in  many,  who  would  bi'l.ii-\-L>  thai. 
they  had  an  equal  right  with  others  to  take  ad\aiitngo 
of  such  est.ablishments. 

11,80.5.  Do  you  consider  that  lalioratorie-;  arc  re- 
quired in  greater  numbers,  and  belter  (.■(pii|)[>ru  tli;iti 
they  are  at  iirescnt? — I  think  so,  deeideilfy. 

11,806.  P.nt  still  you  would  not  remedy  Ihnl  dLfcet 
by  establishing  Government  btbora  Lories  ? — Not  by 
establishing  Govorumcnt  laboratories,  but  I'V  -ranting 

Cc  3 


S06  KOV.IL    CO:\IMTSSION    ON    SCIENTIFIC    IKSTJIUCTION,    ETC.: — MINUTES    OF    EVIDENCE, 

C.  W            (;o\'LTninciit  aid  towards  (lie  rsl.;il)IiH]imoni  of  labora-  l■.■l.i^iCll  fifj  to  wliotlier  it  was  really  tlio  candidate's  own 

Sifnwvx,  Esq.,   turicy,  and  cliiclly  liy  tiio.  eiulowiiient  of  chairs.  wiwk  ? — Ho  lius  io  miikij  ii  declurafcion   to    that  effect, 

JJ.C.L.,F.R.s,        l],8()7.    Do    you    tliink    tliat   laboratovifs    ^^limdil  and  I  have   not  heard  of  any  cases  -vvliero   a  student 

. '_       cliidly  exist  in  cuHncxion  with  universities  or  oiiirr  iiad  I mrrowed  his  feathers. 

12  Jum;  187l>.     ^^^,,1^.1,  j,-,,^.  insi  i  In  1  inns  ?— 1  ihiiik   so,  because  we  ^^hmUd  ll,yi9.    There  is  uo  reason  to  suppose  tliat  it  works 

~~        al\\a\-s  Inok  to  tlie  riHuini:- ^cneraiiou,  upon  wliiidi  the  ill  lit  that  way  ? — I  have  not  heard  any  complaints  on 

I'ulin'e   drpruds  ciiirriy;   'and    a,   well  ap|)<»iuled    acade-  that  score. 

ndcal    I'lburalorv    [in-^ruls    ^rval.   (t|)])orliinil  Irs    i'ui-    .x.  Il,.'^2().    Willi    reference    to    na,tional    physical    la- 

.-■uid(  ii(,   iiiidrr  a  ureal  Iradrr,    to    allairi  U>  ciiiiiiciice  liuratorics,  it  has   been    suggested   to    the  Comraission 

liiuisclf.  by  si'\  eral  witnesses  that  such    laboratories   might   bo 

11,S08.   Ynu  consider  ihal    liic  counlrv  iias  drii\  rd  of  uhv,  tint  .^o  niiieli  for   the  researches    to  be    caiTied 

i;real  advanla.^-o  IVuni  tliescIrulUlr  socK'lI.'s? — lliolicvi'  011    r)IIiriaJly  in    thoui,   Imt  as   giving    oj'portunities  lo 

dial    natural  sci,'nn'   has    bcrii    ladtivated    in  En,nla.iid,  pcivjilo     iiidi\'iduals    ior     cari'ying     on    l-esearchcs    in 

and  niaintnineil    ;)i.    a.   lii'j,b    lr\cl,  in    a.  L;-[-eat  riirasnre,  tlicni  ;   has  II.  ueCLli'l'ed    to   you  wliether,    In   that  poiut 

by  (Ik-  exertions  nl'l he  scieulille  socle lios.    TIm>  (;o\cni-  of  view,  lln^y  ndght  be  useful  or  not  ?  — They  might  be 

nieul    has    hi(heiio    dune    hardly    anyfliini:-,    and    yet  usei'nl  in  certain  e;i^es  ;   bitl  ii'  -lite  (government   takes 

sciiMice  has  produced  in  Knghuid  great  residls  Ihroii^h  in  hand  such  a  Ihiti-,  I  here  inii^t  always  be  favouritism, 

its   natural   growth,    and    chicily'in    connexion    wilh  II,  wonid  be  irijjiossible  L<' grant   such   facilities    to  all 

societies.  a|i|>licanls,    and    il     w'ould    be    very    <lifficulL    for    the 

11.K09.    Do    you   Ihiuk     Ibal     llier,>     Inis    Iiccn     le^s  (lovcrnincut    lo    nse    siieh    discrinunation.      Any  uni- 

orii;in;d  rescareJi  in  ibis  I'oimlry  ilian    in    ^onie  of  tlio  versify  or  MOiaoty  could  do  so  by  granting  facilities  to 

sialcs    on    ihe  Conliiienl  ?— I'eihap-  ^n,  l.o^-all^e  ihcic  nmn  who  had  given   pronnses  of  success  by   reading 

arc   \-erv  I'cw    bibnralorie-    counccl<;d   ^\■ilh    the   i;teal,  papers,  or  by  fnlly  explaining    their  objects  in  viaw  ; 

tea(diin--  c>lal)|i--liiiic]n  -  ol'lliis  counlry.      A  prnfessor,  but  for   the  G(»vcrnment  to  use  such  discretion  \\'ould 

well  riidoivcd  and  ^.illi  li-hl  dnfic^  lias  i^ijiortunitics  be  impracticable,  1  tlnnk. 

foi' research  whieli  im  otiicr  person  has,  and  on  that  1 1,S21.  Then  you  think  that  there  should  be  such 
account,  |jerlia[is,  (here  lias  be^.n  more  elaboral';  in\cs-  ialioratorics  that  should  be  available  to  persons  who 
ligation  in  <.>tht*r  conntries.  In  (ierinanj',  tiie  i;hicf  cnidd  n(](,  afford,  ibr  instance,  to  have  a  physical  la- 
proles-iors  counecded  niih  ihe  universilies  ha\e  no(  l.mralory  t.iC  their  own,  but  you  do  not  think  that 
only  ;'.  very  well  hited  laboramry,  but  theyncclw  such  lalioralorles  should  be  under  the  control  of  the 
salai-ies  i-ela:i\e]y  I'ar  be\<>iid  ihe  salaries  generally  (bi\eriniicnl,  or  should  be  Go^'crnnient  institutions? 
ihonght  of  in  thi>  cnnnlry.  KIrsl-r;de  ( ^erinan  \<\\:-  —They  shoidd  1)6  exceptional  eases  altogether.  If, 
i'es^ors  li;i\-e  nc:ii'  upon  l,'iO()/.  o\'  assnred  incume,  In  any  exi.-(ing  laboratory,  -wdu-ther  Government 
or  c\-en  more  in  .-ouie  ease-.  They  a>e.  tli(.a-elbre,  or  r.iherwi.-^e,  an  instrument  existed  necessary  for 
independeni,  ami  can  allurd  10  spend  much  timi>  upon  ..eriain  rescarcli,  I  think  that  facilities  inigJit 
original  rescaieli.  \n-.  gi\en  occasionally  to  an  applicant,  but  I  am  of 
11,810.  [Dr.  Slun-pr//.]  Tliei'e  may  be  several  jiro-  o]>inion  that  it  would  not  be  desirable  to  estabhsh 
lessors  of  the  same  subject  in  the  same  uni\ersily,  i\hal  nnght  be  termed  a  national  workshop  of  science, 
.'idinaryand  extraordiaary,  prlnd  doventcv  .and  so  11,S22.  {Dr.  Sharpeif.)  Is  there  any  such  insiitu- 
""  ^  ^ '-'^-  _  lion  in  (rcrmany  as  a  (diy.-ii-al  uv  otlier  laboratory 
il.Sll.  Do  you  knnu-  whciher  the  /'/-/rr/^  ilovaUni  (;i,p;,vt  from  astronomical  oliservatories),  indepen- 
reccive  any  remnnera.linn  IVom  ilic  State,  or  wlielln'r  ,1,,,,!,  of  an  university,  or  an  educational  estabhsb- 
lljey  trust  eutirely  to  ilieir  owa,  teaching  .^— They  uienl  ?— I  believe  not.  There  are  laboratories  con- 
generally  tru.t  to  then' own  fea(diin-  ,„,.t,„l   v,-i(h  Polytechnic  or  Minim;  schools,  but   ^tiU 

1L812.     Bnt     they    are     reeo-iiL-cd    as    uuiversdy  tliev  .are  eoniiccied  with  teaehin"-. 
oIlicLa-':'— Ye...  l,ut  ibere   .-ne    more    ihau  one  salaried 
profi-s.-iir  of  the  -ann;  -cienee  In  tin.-  larijcr  univci'sitlcs. 


]1.^^2;b   Ila-^  any  difficulty  been  found   in    atlbrding 


n    those    laboratories   to    ori' 


,,  .,-.-,      ,,,,     .  .  "    ,  -'"i     :       ,     .     ,,         laciiuie-;   HI    tiLOse    laiioratories   ro    ornjniai    unpnrers 

lit,!.,.     (rW.,™.,      I,.,    y„u    (ln„k    ,1    .l..n:.l,l,.       ,vln,  ,nnv  „„,  li.lons  to  the  sdl.K.l  r-I,  ,vo„M    nnl  1,0 
llKU    Gmcramen      mil,,,,,..-,.    A„.M    U:    «„plov..l    „,       ,|i||i„„|,  V„r  :u,y  one  to  got  across,  lor  inslu.u-o.  to  tl„ 


l;iNnr;ilo)y  ol';in  University,      if  he  entereil  liis  nnme, 
" '"      Jie   woiilil  lie  .alioTrcd  to   ijo   info  Ili<- lai'nv;itorv,  and, 


-111  this  eonntiy  J  Ihiiik    lli:i!    ]ii-i\;)1r    oxorlli 


'■•"-'""'''""■  I'"'  l">l'«.V  "I  11"^  euny  on  l,i,  ve*a,T„.  . 

i"Vrnn„ol,tlosl ili-lo  Ihe  elrHu  liuny  stm.-th,  aini  ;'.',;;   ,         ,      . 

ot   1„    eenlralise    loo    ,nnH,    ,vh,re    Ihero  is  natural  „  I  !■«-'-*■.  Are    Ihose    lal.ora  ones, 

..,  ]  <  'orinain-  in  eoinierfion  \\\\\\  I  ho  en 


fionA\-IlIi  the  iini\ersiiios  .■iiid  other 
iiislilulions,   (Miile     snilieient     tor    all    tite 


ll,M  t.  Can  yon  [loint  onl,  any  modes  iinvhich  von  '  '  '"  .... 

Iliiiik   lliid  Goveniineol    inlhanoe  ,,r   ihr    kiodeould      ^' ;"        '.','    ''Jf'"',''    '""'    "'     ",'''."'"■'1     nuosliaation  m 


\Mi.dhov   ni.av    mi;;!,l    l,e  done  lo 
in;i-  Iheir  iiinnlKT  I  am  nol    jaejnrril    in    sa\',  lull    slil! 
Iliore  si'oms  I,,  l„.    ,1,,   e.\|n-essed    wani     I'or' addilional 


I.e.    ad\;oda,./eoiidy    .■.\ei1ed  ?  -  'J1,V(ai.;h    lit..:    leanie.l 
•oeioih,^,  I  ihink,  Ih.-d,  Ihc  I  on  o  nhiiad  eonld  as~I.sl  in 

niMliial  elli.rl.-  lo  rleielo],   srie, hellrv    liiaii    in   any 

ollea-    way,    and     hy     lie      |,nliln;dion     of     inl'oiina.lion 

uld.-l,  iodi^.idnals  eaniH.I.  olilaih  lor  llM.msrlirs  1  I  ,.'^'-'.o    Al     any    r;do    you     would     nol     propose    10 

ll,Hn.    ( /■,-„/;..,™/-  Xniilh.)    I   linn].   lliiO     ion    h:ivo  eslalili.sl,  la.lior i  ies  on  a  dillia-enl    Idol  in-- ?_No. 

lolenvd    lo    Ii,..'  d.,ol,olal    disserlal.ion.s   widel.  .■n-.>   ein-  \\,V.-X.    (i'mfissor     Sl„l:,s.)    V,ai    staled,     1     Ihink 

idoyrd   in  (Mi-intoiy,  and   from  wliirl,    a    r Ildah     oli-  Hud  you   II -lit    lied,  felhov.sliips    ivould    In-sl   he    he- 

lains  In.s  drj.,.,.,.  ol    dorlorr— Yc.s,  1  iiKidenlally  n-  shoved  .ill  Ihos,-    nho  shoved    .i    eapaeilv  Idr  ori-inal 

lion.t.l  lli.„o.  "  iin,..sli;.:alion.      ,\n,    I    lo    undrislaiid    Ihal     ,  on    I'lunk 

I  l,f;l';.   TlioT-    are    IVetin-ailly    of    ..r.  .'d,    x: ■,   ,aro  Mitil  a,  rollo,v.lil|.  shoiil.l    la  heslo«,al  tis    .■,  n.,v.,r,l  fov 

Ihey  not^     i.'r-.-|nri,lly    y   arr    v,ry    ,.hd,ondo   ,M,d  work  dour  or   tis  ti    means   ,,f  enahliie;  ,a  |.e:-s,ei    (o  do 


al  re.oar<  he.  ivorl.    in   Ihe    f re  ?.-l    Ihink    1„ 


IHunIs    ini-hl  he 


ll,«IT.    Do   1 ■.•    tuiy  Mason   ,vlu    It     ,1 1. ,  "tel     hy    ti    feiloushi|i.      A     fell,ovsl,i|.    .should    nol,    he 

I'ttpossildeO,  inlro.lnr,.  ,  ,nn,.   .v.Irn,    1 I.n..-       .e' 'd    e\ee|,l    for  .iriein.al  res.-areh,  ami  il  slaatld  he 

li.sh  univtrsitie,    'vill,  rcoaid  lo  11,,.  hi-hrr  d- ■,  „  ■  er;uil,',l    wdlli    11,,'    i  i,ov    ,,r  loa.liiu;    (he   iridpienl    lo 

I  ;•;■  m,  iv;e,„,  ivl^y  il  sh,,„|,|  ,„,|,    |„,'  .,„|; ,p  ,,||,|  fnrl  h,.,'  i-,.s,':,,-,d„.s  in  s,d,a,ee. 

I     l„.li,f,.    II, ai,    ll'woul,!    d,.     „„„,.    ,„|..„„|a,,,.„„..     i„  ||.;;o7.    |  r    i,,    „.,.,„    ^,.,,„|,,,i     f,,,.    ,i,.i..in„l     „.s,..ireh 

"'■''■'■'"';;  ';"■  '■'  7"''f  ""■"  '"■  '    '-I ■■    ■■'    'l--l"l-te  ah,.a,ly  n,a,l,  .  ,1,  wonhl  ^..an  as  if  11,,.,,.  ^..ro  eompava- 

s,.,,.,,....  ,n.l,-pe„,lenl.ly.  |i>,.|yli,„    ,;,s,.s    in    whi,'!,    Ihe    irs,.a,.,.h    wonhl    hoof 

l'-'^''-';.  '   ■'"    ""'-'^    ';'■;■ 'I'lli'ully    ,'ver    ,.,s-  sn.d,  a  .leKiv,.  oiimporlan,.,.  I  haH  he  f,.l|,„„|,;     „,;  .,,t 

l';""^"7''  "'  '■'■'' ;>■  "'"  '■'" '■"    ""^    ■■"'' ■'!" '"vanh.l  h,r  thai  alone  i"-!  Ij.ink  Unit  U,e  loscj^h 

ol    a    ,l,.s.s,atali,a,;    l,aa   l.laaa    I'var    h,,-,,    a,,,, i,l,|  lor  vvhi,-h  Ihe  fellowship  wonhl  ho  -ranted  .should  not 
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be  jucl2;C(.l  bj  its  results,  but  ratlier  by  the   capacity 
shown  in  the  treatment  of  the  subject. 

11.828.  Then  I  infer  from  whiu  you  say  that  you 
would  mainly  look  on  the  feUowh^hip  as  vjiluuble  be- 
cause it  affords  the  person  on  whom  it  is  bestowed 
the  means  of  doing  good  work  in  tiie  future  ? — 
Yes. 

11.829.  If  ft  fellowship  were  bestowed  on  that  ac- 
count, what  means  would  you  take  of  ascertaining 
whether  work  was  done,  or  would  you  make  the  tenure 
of  the  fellowship  dependent  in  any  manner  on  the 
doing  of  work  ? — I  think  not.  If  a  mau  has  shown, 
by  his  original  thought  and  capacity,  thai  he  is  in- 
terested in  science,  I  think  it  may  safely  be  left  entirely 
to  himself  whether  he  will  go  on  with  it  in  future. 

11.830.  Then  I  understand  that  you  would  trust 
partly  to  his  feeling  of  honour  and  sense  of  duty,  and 
partly  to  his  love  of  the  subject  for  what  he  might  do 
in  the  future  ? — Quite  so. 

11.831.  You  have  spoken,  have  you  not,  of  grant- 
ing rewards  for  original  i-esearches  to  be  awarded  by 
the  learned  societies  ? — Yes;  hut  I  tliiuk  they  should 
be  exceptional  cases  entirely.  I  may  mention  also  that 
pensions  might  he  granted,  perhaps,  to  men  wlio  luid 
done  good  service  in  science,  but  only  in  exceptional 
cases. 

11.832.  Would  you  contemplate  the  learned  so- 
cieties recommending  certain  persons  for  such  rewards 
or  pensions,  or  that  a  limited  sum  should  be  placed  at 
their  disposal  to  expend  in  that  manner  ? — I  tliink  it 
would  he  better  for  them  to  recommend  to  the  Go- 
vernment to  grant  those  rewards  or  pensions. 

11.833.  (Mr.  SamuelsoJi.)  You  spoke  in  terms  uf 
commendation  of  the  activity  in  promoting  science  of 
the  various  leai'ned  societies  in  this  country.  Is  there 
anything  analogous  to  this,  as  to  extent,  in  other 
countries  with  which  yon  are  ac(piainted  ;  for  instance, 
Germany,  France,  and  Italy  ? — I  believe  that  in 
France  there  are  no  independent  scientific  societies  of 
any  moment,  because  the  Government  pretty  well 
monopolises  science  through  its  establishments.  There 
is  more  activity  in  Germany,  where  there  are  associa- 
tions for  the  promotion  of  special  branches  of  science, 
l)ut  there  is  nothing  at  all  comparable  to  the  English 
societies  for  the  promotion  of  branches  of  science. 

11.834.  Then,  taking  the  two  extremes,  France  on 
the  one  hand,  where  the  Government  does  everything, 
and  England  on  the  other  hand,  where  tlie  Govcrnraent 
is  supposed  to  do  little,  if  you  bad  to  choose  between 
tJie  two  systems,  which  would  you  prefer? — The 
Eugllsli  system,  certainly.  At  the  same  time,  I  think 
that  the  Government  might  facilitate  those  individual 
exertions  by  giving  judicious  aid. 

11.835.  And  that  aid  you  think  should  be  given 
through  the  learned  societies  of  established  repute  ? — 
First,  by  coUectiiig  .scientific  information  of  general 
interest  through  the  means  at  their  command  ;  se- 
condly, by  granting  endowments  to  the  teachers  of 
science  ;  and,  thirdly,  by  granting  aid  to  the  societies. 

11.836.  Is  it  the  ease  that  in  Germany  aid  is  given 
to  the  societies  by  the  Government  ? — I  think  not ; 
but  the  societies  arc  of  very  minor  importance  there. 
There  are  academies  which  are  more  or  less  under  the 
Government,  and  they  are  maintained  entirely  by  the 
Government,  and  the  existence  of  those  academies 
prevents  the  creation  of  such  societies  as  the  Royal 
Society  in  England.  One  instance  that  I  can  now 
call  to  mind  of  au  independent  society  that  has 
attainted  to  considerable  rank  for  its  beneficial  results 
ill  the  promotion  of  science  is  the  Physikalische 
Gescdlschaft  of  Berlin.  They  publish  yearly  reports 
on  scientific  progress,  ■wliich  are  very  complete  and 
very  useful. 

11.837.  Do  they  receive  any  aid  from  the  Govern- 
ment, either  towards  the  cost  of  their  publications  or 
otherwise  ? — I  believe  they  do  not. 

11.838.  You  spoke  of  the  aid  whicli  the  Govern- 
ment might  render  to  science  by  collecting  information 
and  placing  it  at  the  disposal  of  the  learned  goci<.'ties 
and  scientific  men  ;  is  that  carried  out  to  a  gix'ater 
extent  in  Germany  than  in  this  country  ? — Perhaps 


not.  The  Governmcut  does  a  great  deal  through  the 
aid  given  to  iieademies,  the  universities,  and  schnols. 
The  Go\-erninent  also  publishes  statistics,  but  a  great 
deal  more,  might  be  done,  without  doubt,  in  'that 
direction  for  the  tlissemination  of  science. 

11.839.  Would  you  state  what  is  the  constitution 
of  the  Academy? — Tliey  are  an  assembly  of  savans 
])aid  by  the  State  for  the  promotion  of  science,  but 
there  are  no  special  duties  connected  with  the 
appointment. 

11.840.  Are  they  responsible  to  any  Government 
department  ? — I  think  not ;  but  I  speak  only  from' 
general  information. 

11.841.  So  far  as  you  are  aware,  is  tliere  anything 
in  Germany  or  in  France  analogous  to  tlie  council  or 
board  which  you  recommend  should  be  established  in 
this  country  ? — I  believe  not.  I  should  have  meii- 
tioned  that  there  are  other  societies  besides  the 
Physikalische  Gesellschaft  in  Germany  which  lia\ii 
done  good  work  ;  there  are  the  Chemical  Snoiety  oC 
Berlin,  the  Naturforscher  Verein,  Eisenbahn  Verein, 
and  other  special  societies  which  havc!  done  gooil 
work. 

11.842.  With  the  exception  of  the  lIb..T;d  eiulow- 
meiit  of  professorships  at  Universities,  \^  tliero  ;iny 
otlier  way  in  which  the  Government  of  Germany  has 
done  more  for  science  than  the  Government  of  this 
country  ? — The  Government  of  this  country  has  done 
very  little  for  the  advancement  of  science  until  very 
lately,  whereas  the  continental  Governments  have  spent 
a  great  deal  for  teaching  the  higher  branches  of  science, 
anil  for  the  eulturu  of  those  higher  branelu's  at  the 
universities. 

11.843.  But,  in  point  of  fact,  the  action  of  the 
Government  of  Germany  in  the  promotion  of  science 
has  been  mainly,  or  almost  entirely,  has  it  not,  through 
the  support  given  to  the  universities  ? — Yes  ;  and 
through  the  establishment  of  Polytechnic  ;i,ik1  iVliniiLg 
Schools. 

11.844.  That  is,  so  far  as  teaching  is  concerned? — 
Yes  ;  but  also  by  the  establishmi-nt  of  oliservatories. 

11.845.  Has  more  been  done  in  the  way  of  es- 
tablishing observatories  abroad  than  in  thiy  country  ; 
say,  in  Germany  and  in  Pussia  ? — I  think  not. 

11.846.  Your  opinion  was  that  the  Government 
shoirld  not  direct  scientific  research,  but  I  think  I 
understood  you  to  say  that  it  was  desirable  that  they 
should  direct  inquiries  to  be  made  in  reference  to 
subjects  of  direct  national  importance? — Yes. 

ll,f:'47.  And  those  3'ou  think  should  be  carried  out 
chiefly  by  commissions  in  each  ease  appointed  for  the 
purpose? — Yes;  by  commissions  appointed  for  the 
purpose.  1  think  that  there  should  alw.ays  be  a  direct 
practical  object  in  viiiw. 

11.848.  i)o  you  think  that  the  work  oi'  those  com- 
missions has,  in  the  majority  of  cases,  been  well  done, 
where  such  commissions  havc  been  appointed  in  the 
past? — I  am  inclined  to  think  they  miglit  have  done 
liefter  in  some  cases. 

11.849.  Arc  you  acqusdnted  "with  the  labours  of 
the  Coal  Commission  ? — Generally  I  am. 

11.850.  You  are  not  prepared  to  say  that  in  all 
cases  those  commissions  have  Iteeu  very  successful  in 
their  results  ? — I  think  that  they  would  be  more  useful 
if  they  were  connected  with  a  scientilic  organisation 
such  as  I  have  sketched. 

11.851.  If  those  inquiries  were  directed  by  a  Go- 
vernment council  of  the  nature  of  the  one  which  you 
have  sketched,  do  you  think  that  they  would  be  more 
likely  to  be  successful  than  if  they  were  left  to  make 
their  investigations  in  a  more  independent  way  ? — J 
think  I  would  as  much  as  possible  leave  investiga- 
tions in  the  hands  of  individuals.  I  would  make  in- 
quiries through  committees  or  commissions,  because 
they  have  the  means  at  their  disposal  for  collecting 
information  which  private  individuals  have  not. 

11.852.  Taking  the  case  of  the  Coal  C'ommifsion,  i)^ 
which  wc  ha\e  spoken,  would  it  not  havi'  ln-en  a  lair 
subject  of  inquiry  for  tliem  to  ;ts(>{-rtain  by  borhigs 
the  existence  or  othci'wi-c  of  coal  nt  a  grijal  d'.-pth  ^— 
Precisely  so.      If  they  liad   iLuids  at  tlielr  di.qjesa!,  it 
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C.  W.          would  have  been   a  vciy    Irgilimatf   nmlertiildiii;   in  ivc;iiIomical  chtiirs  ;  are  you   able  to  state  the  scale  on 

ISIemc^is,  J^.'iq.,   ibcii-   hands    to    ii^ccitaiu   by    boriiig.s  and  other   tcyls  ^vhlch  you  consider  such  oudowinciits should  be  made  ? 

r).C.L.,F.R.S.   Y^^^^.  f,,j.  tiie  coal-Iiclds  extcii.lrd.  Wliat  do  you  think  should   be  the  salaries  of  the  pro- 

II  So3.  I>o  you  think  lb;il  lliat  would  luivc  breu  a  Ccssors  ?— 1   think   that   there   should    he  very  liberal 

12  June  1872.     ^^.^^^^[,^.  -ippliL'atioii  ol' tljc  \)\\U\\v  money  y—Quili.^  so.      1  sabifies  paid  ;  much  higher  than  what  is   usual  in  this 

think  that  in  a  case  Avhrrr  ini|)urtant  inlurmalioti  is  it-  cuunfry. 

(uiired  whiL-h  e:Hi  only  lie   uiiiainrd   liy  means  oT  I'lm-  ll,s(i;j.  I  suppose  that  one  may  consider  500Z.  or 

sidenible    ex]>endiUn-"e,    Ihe    (uivenmu'iit    ]ni,';lit    and  GOO/,  a  year  a  liborjd.  salary  at  present  ? — Yes;  but  I 

should  siuiply  tlie  means.  tluidc  fliat  double  that  amount  would  be  more  proper, 

ll.":^ri-l.    Do   3*11    Miink    tlial  ihe  aecurale  ;isiTrlain-  eiTlaiti    fees    heiii^^  included.      Many    professors    con- 

iiiMir  oT  (lie  iiieiTi-e  ol' Ihe  lenipeivil  lire  oT   (lie  eai'l  li's  ni-eli  d  with    Ihe    freer   institutions   and   colleges    havo 

ern-l     ii\-  in<'ri>aM'd    dtpiii    \\^'\\\>\    li;i.\e    been    a  pr()|)er  In    ear'ry    on    ])roiVssional    work,    and    that   must,   10   a 

sul'ieet  for  iiivesli^atieii  iiy  sueb  a  eoiinnissien  al,    llie  •xw-aI  extenl.,  unlit  tlieni  lor  orij^inal  research. 

iMil'ilie    exiiense? Inasiiu'ieli    as    It    liears    n[i(Jti    llie  I  l,iSG4,   1    think    that   almost  the   only   new  estab- 

tpiisiion    III'    e(.a!-i;el(.irn:-.    eei'tainly,    but    unl,    beyond  lislnni^nts  wlileh  yon  reeomnicnd  are   certain  physical 

llial     liiuir.       I     (hlTik    lh;il     lo    make    ekibnrule    tnvesl  i^  nb.servalnrie^  i-'— Ve^. 

L;:ilien-.  inio  lh;il  ijiier-lien.iriv^pecliveol'any  iniinediiile  ll.Sfi.").    WJiat   woidd  be,  ihe  ]n'inei|ial  ol-ject  of  such 

'jiraeiJe;il    objeel.    weiijil    [.lobably    ]ia\c    beeu    beyond  nbserv;U()vies  i" — For  the  puqiose  of  magnetic  ob-:erva- 

iheir  ])ro|H'?' sphere  nC  aelinn.  ticnis,    s(i]a.r  obseiTations,  and  otiier  general    inquiries 

ll,fS.')o.    Yen  Ihtnk    liial    invesligalions   at    ihe  (in-  inio  physiea.l  phenomena. 

Teitniient  expense  sliouid  ha\e  a  direct  praclieai  be;ir-  ll,y()(i.    Do  you    contemplate    liie    cslablishment  of 

ini;.  and   should    br   sneli    as   are.  Ibr  some   reii-^on    i>v  more    than    one    sucli    observatory? — Probably    more 

oliier,   beyuud    ihe    reach  of  individuals? — Yes,  ami  than  nne  would  be  deslraido. 

le>  lead  to  a  <lelini(e  re-nl[.  I  1,S;(J7.    Do  you   contemphitc   the  estahlisliment  of 

I  I.s.'jI;.  Have  Yen  eoii>i<lered  <':n-el\illy  llie  (|uesllim  any  such  obsiTvatories  in  any  of  the  colonial  pos- 
ol'  ihe  dimensioLl^,  --o  far  as  ninnljers  go,  of  the  couiicil  sessions  of  the  country  ? — Yes,  f  think  so. 
wjiieh  you  think  ^ho[iid  Mihise  I  he  minister  in  reU'rence  11,IS6<S.  Speaking  rrciierally,  would  they  be  costly 
to  scieutiHc  ([ui'siioiis  ?— 'f  his  enuncil  I  think  should  establishments  to  foinid?— Not  \i^\y  costly,  not  so 
be  simply  a  coiisidtati\-e  bmly,  and  siiould  consist  of  costly  as  astronomical  olwervatories. 
the  heads  of  de[iartmenl--,  beeause  indess  the  cnuueil  I1,S(;9.  W'ould  not  the  council  of  which  you  re- 
had  an  immediate  conneetien  wirh  the  de[tartineiits  eonnneiid  the  establisbrai.'nt  be  composed  almost  ca- 
tliey  would  not  nnderslniid  the  needs  of  ihes,-  <|rpart-  tliely  of  ollieial  elements? — Yes,  the  object  being  to 
ineiii-,  and  they  would  wry  likely  go  wmni;  in  sup-  bring  the  ditfereiitih'partmetits  together  untleronehead, 
pi'-iiig  I  hat  cei'tain  tiling-  were  i|e.-i  cable  and  attainable,  wheiu  the  espei'ieuce  and  the  knowledge  of  all  might 
in  I  he  abscner  ef  ]n'eei-;e  i  ii  lornuit  ion  as  to  Other  con-  be  made  a\'aihib!e  for  (he  aiKancement  of  seience  in 
si<leraliens  which  -woiiM  weigh  with  tlie  department.  every  branch. 

I  l>."y7.   Tlieii  you  wonid  look    Upon  the  ]iiain  use  of  11,870.  Y"ou  woidd    jdace  each    of  the  departments 

ihi-  i.'nuiicil  ;i-  ri.-iding   in   what   you    iuuc    eailcd  the  uiLdcr  a  responsible  head.     Are  there  several  instances, 

ju\l;ipn-iiinii  of  I  he  h<';ids  of  departments  ?—Yes.  at    jirc'sent,    in    which    those  deparlmeiits   which    you 

ll,.s.}s.   Who  .-hiiuld  1)0  the  head  of  the   council  ? —       have  ei^.umerated  are  not    under  rr-pon--iMe  heinls  ? 

A  ininistei'.      I  think   that  there   slinuld  be  a  Minister  In  most  cases  wbei'e  the   <loiiar(menl-    exi-i    a-  <eieii- 

of  science  and    eilin'iiti.in,  whieh  would    constitute  an  tilic    di>]>:irtments,    they    are    uiuler  re^ponsihle    heads; 

iiiipoii.'inl    (lep.'iiiMieiil,    (no     important     lo    be    under  bii(  what    I  wished  lo  s;iv  was.  ih;il  I  wouM    not   take 

ililfcrent  oih,.|-  ,Irp;iiNne[il-.  away  llieir  indi\idu;d  reMK.iisibiiii  hs  by  siil^titutin'-^  a 

I  l,s.-.;(.    Dm  yon  Ihink  it   is  ileHraMe  Ihal  tlie  he:id  of  collertiNi.'  oik,. 

>i     ~i II    be    move;, 1,1,..    in    aernrdiimv    wilhpolilical  ll,.s71.   Are  there  any  olheia's  al    pi'e-ent  appointed 

evigi.-neh;-,niiiier  than  a  pentKoient  ollieiid  resiionsiole  by  llie   (bivcrnincm    that    wouM    naturally    represent 

to  a  inini-ter?— Thi-;  would  reipiire  very  careful -  criliiiii  kir-e  Jej.artmenis  ;    for  instance,  liamnorv,  for- 

sideration,  but  my  decided  imi.rcs.,ion  is  that  it  shunhl  lili^'Mlion,    :ind    llie     leh-iaphie    departments /—Such 

be  political,  because,  as  Ihe  presiding  head,  the  minis-  krinls  exi-f   in  a  niea.niv.'l.nt  are  too  much    mixed  up 

ler  wonhl  not  be  n-|iiiivd  to  be  a  man  of  seienee  him-  wllh    olher    |iiil.|lc  ih^parfmenls.      [i,    the    ea-e  of  the 

■■eli;  i„,  would  ;.et.  upon  lie,  -.uWn-c  of  lIk'  -■ouneil,  mi.l    I  I  elr^raph  ie  deparf  men  I.  I  here  is  a  ehief   lo  mkc  chnr-V 

' -   lli'i''  i'    u'onl-l  work  beUer  ifhe  were  respoiiMble  .-d   Ihe    eivil    telographs    a    L'eiilleina.1    eonneeled   wi^h 

'"  ""'  I'ti'jli'--  Ihe     Ceiieral    I'ust    (  tifiee,   \\|r.     Scaidaniore     and    the 

il,SO().    Vo„t.lnnk(h;,.(apolineMloineer,d'sMnieh.„(.  „iilil:iry     le|r.n,,p|,y     is     innler    eerlain     ellieers  ■     but 

k,:owle.|g.,.o.I,l  1„.  n.:u!ily   louml  lo  preside  ov  er  sneh  those   oIlicTs^ire    not,    ivsponsibK.    h,.,.,ds    iu  the^en^e 

■'  ■■'"llie, I.  oi-  iMlh.r  III,', I.    th.re  would  lie  ihe    ejioie,.  of  in   wliieh  I   would    make  lliein  so       'VUy    one    is    under 

-"i"'  l-liMe^loIlir-r   out   <,f   eifhcr    ol"  (he    I  wo  ::n.;,,i,  ih.   l>o-liuas(,.M;.,urak;Mnl    llieoih,.,-.  areiin.lerlhc 

pMM,-..j._V,..;    I   iliink    Ih.l    llnre    are    folilieal    men  War  I  HHeo.  h„  t  Tele^i:,ph  v    is    no!     ,;nM-d    at    present 

' iK'^bguily  of  ;u,    inJependeiii    selentilie    .leparl- 


oriii-iily  ei(hiv;,[oJ   milM-,  .,1-evrn  \vilh   I.  -re;, I    [.. 

le,[-.-ol\-rir||e,.    who    Uoilhl    be  1  ( ,1  i  I  r   .■;,p;,.l,ht   ol'    l;,k 

■■'""''■■'   l"'-iii'H,.  ]|,s7l'.     Thrn    llie    or..ani-a(ien     of     iho^,.    deivirt 

Jl^'l:. .',':;;;::\:;:.^;:i::::,n::;:L':,;;;;';::,::;:ri'  zt:::'::-:::-  ^v:: '--- ^^ "•  •"- - 

. ''':«-  <''^""- )  <> ^ ■  .V, ,J^^:;^.:^;:;';;;^;;;■:::^:::::::■^:;:::::.::r;:;,^;:; 
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witliiu  the  scope  of  the  inquiries  made  by  this  Cora- 
mission,  such  as  moral  science,  mental  science,  ;md 
economic  science.  The  matter  which  I  am  pro- 
posing to  discuss  is  to  be  considered,  I  think,  first  in 
relation  to  the  probable  beneficial  effects  to  be  obtained 
in  the  public  administration  through  the  due  appre- 
ciation and  the  application  of  scientific  knowledge. 
That  is  one  branch  of  tlie  inquiry,  and  another  is  what 
are  the  meaaures  which  may  best  be  taken  for  increas- 
ing the  facilities  which  the  community  at  large  has 
for  acquiring  scientific  knowledge,  and  the  means 
of  extending  that  knowledge.  A  question  which 
arises  at  the  outset,  and  it  is  an  extremely  difficult 
one  to  answer,  is  that  of  the  general  utility  of  Govern- 
ment interference  in  promoting  scientific  inquiry. 
Opinions  no  doubt  will  Ido  divided  upon  such  a  subject, 
and,  from  the  actual  results  that  have  been  accomp- 
lished in  England,  a  great  deal  may  be  said  in  favour  of 
the  Government  doing  nothing;  bnt  because  England, 
without  any  assistance  from  the  Government,  has  done 
so  much,  it  seems  to  me  that  it  would  be  altogether  a 
false  inference  to  deny  that,  if  the  Government  had 
assisted  the  progress  of  science  in  a  rational  way,  we 
should  not  have  done  a  great  deal  more. 

The  essential  thing,  as  it  appears  to  me,  to  be 
aimed  at,  in  any  action  that  the  Government  can 
take  in  relation  to  the  promotion  of  science,  is  an 
improved  system  under  which  the  responsible  ad- 
ministratoi's  of  the  public  departments  shall  be  better 
advised  on  scientific  questions,  and  shall  be  placed 
in  more  satisfoctory  relation  with  the  actual  heads 
of  scientific  institutions  which  are  supported  by  the 
State,  or  of  scientific  institutions  which  the  State 
may,  under  any  circumstances,  be  called  upon  to  assist, 
whether  they  are  actually  supported  in  a  money  point 
of  view  or  not  by  the  State.  In  going  on  to  discuss 
the  more  precise  way  in  which  any  such  result  shall 
be  arrived  at,  the  first  thing  that  it  is  necessary  to 
consider  is  what  are  the  actual  existing  forms  under 
which  the  pu]:)]ic  administration  of  the  country  now 
goes  on  ;  for  any  proposal,  to  be  in  a  practical  form, 
must  necessarily  mould  itself  to  tlie  existing  institu- 
tions of  the  country.  Consequently,  the  first  conclusion 
that  I  an-ive  at  is,  that  all  questions  relating  to 
scientific  matters  that  arise  in  the  operations  of  the 
Government  should  be  dealt  with  by  one  of  the 
chief  ministers  of  the  Crown,  and  the  officer  at  the 
head  of  the  Education  Department  seems  to  be  the 
most  suitable  of  such  officers.  It  has  been,  I  know, 
suggested  by  some  persons  that  it  would  be  better  if 
there  were  a  separate  department  for  science.  That 
I  venture  to  doubt.  I  think  there  would  be  con- 
siderable risk,  if  there  were  a  separate  scientific 
department,  of  its  being  looked  upon  by  a  great  many 
persons  as  what  they  would  call  unpractical.  Further, 
I  think  that  a  minister  who  participates  in  the  general 
administration  of  the  country,  if  he  were  actively  dis- 
posed to  promote  the  progi'ess  of  science,  would  be  in 
a  far  better  jiosition  to  do  so  than  a  person  who  merely 
had  the  charge  of  abstract  duties,  or  duties  that  were 
to  a  great  extent  abstract. 

Supposing,  then,  that  such  a  general  basis  were 
accepted,  and  the  whole  of  the  scientific  business 
of  the  administration  were  placed  under  some  single 
department,  which  I  may  call  the  department  of 
education  and  science,  the  next  thing  to  be  done 
in  improving  matters  would  be  to  bring  uuder  that 
department  the  administration  of  all  existing  public 
scientific  institutions  of  every  description  ;  I  mean 
institutions  which  are  specifically  scientific.  I  do  not 
mean  at  all  such  departments,  for  instance,  as  the 
constructive  department  of  the  navy,  or  the  manu- 
facturing departments  of  the  army,  or  the  telegraph 
department.  I  do  not  think  that  to  subordinate 
those  to  such  a  central  scientific  department  would 
be  at  all  desirable  or  practicable. 

11,876.  You  would  place  the  Greenwich  Obser- 
vatory under  this  department,  would  you  not  ? — Yes, 
all  the  museums  would  naturally  fall  under  such  a 
department,  and  Kew  Gardens,  and  I  should  say  the 
Geological   Survey,  and  the  Ordnance   Survey  ;    I 
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.should  douljt  regarding  Naval  Surveys  on  accriunt  Mnj.-Gen. 
of  their  speciality.  But  I  do  not  at  all  pretend,  on  ^^- ^rachey, 
the  spur  of  the  moment,  to  lay  down   any  hard  and  "  / 

fast  line,   according   to  which  I  w^ould  say  that  any    12  .Tunc  1872. 

branch  of  public  business  should  be  placed  under  the       

minister  of  education,  and  that  any  other  should 
not.  My  general  meaning  is  that  those  offices  or 
branches  of  business,  the  character  of  which  is  mainly 
scientific,  should  fall  under  the  new  department,  and 
those  which  are  essentially  administrative  should 
remain  under  their  proper  administrative  heads. 

I  would  add  that,  under  such  an  education  and 
science  department,  there  would  be  a  natural  division 
of  the  duties,  which  would  probably  lead  to  tiic 
appointment  of  some  permanent  ofRcer  in  the  posi- 
tion of  an  under  secretary  of  state,  who  would  have 
specific  charge  of  the  scientific  duties  of  the  depart- 
ment as  distinguished  from  the  educational  duties, 
which  constitute  a  distinct  branch  of  administrative 
work.  I  also  tJiink  tliat  through  a  department  of 
that  sort  a  very  useful  result  might  be  obtained  in 
the  cause  of  general  scientific  education,  by  so 
organizing  it  that  the  persons  employed  in  it  might 
be  required  to  have  specific  scientific  knowledge,  and 
should  not  be  accepted  as  for  an  ordinary  civil  de- 
partment on  a  mere  pass  examination  under  the  Civil 
Service  Commission.  By  suitable  arrangement  of 
salaries,  and  so  forth,  a  good  deal  might  be  done 
towards  opening  an  aihn in! strati ve  career  to  scientific 
men,  which  would  bo  ultimately  of  the  very  greatest 
use  to  the  public  civil  service  by  introducing  into  it 
an  amount  of  precise  scientific  knowledge  which  at 
the  present  time  does  not  exist  there. 

11.877.  The  permanent  under  secretary  of  the  de- 
partment you  would  consider  ought  to  possess  scientific 
qualifications? — Yes,  I  shoidd  say  so. 

11.878.  And  not  only  the  pei-manent  Under  Secre- 
tary, but  other  persons  employed  in  the  office  ? — Yes, 
the  principal  officers  in  the  proposed  scientific 
branch  of  the  department  should  be,  by  their  scientific 
qualifications,  capable  of  disposing  of  the  ordinary 
current  business  under  their  charge.  One  might  say, 
for  instance,  that  there  ivould  ho  some  officers  to 
discharge  the  business  relating  to  museums,  one  or 
two  of  whom  should  be  required  to  have  some  precise 
knowledge  of  natural  history,  and  in  the  same  way 
that  an  ofiicer  in  charge  of  the  department  which 
looked  after  the  observatories  might  bo  required  to 
have  some  specific  and  precise  mathematical  know- 
ledge, and  so  forth. 

The  whole  of  what  I  would  call  the  material 
requirements  of  the  scientific  institutions  maintained  by 
Government,  everything  in  the  shapeof  new  buildings 
and  repairs,  or  the  maintenance  of  the  buildings, 
might  with  great  advantage  and  propriety  remain  as 
at  present  under  the  Chief  Commissioner  of  Works  ; 
but  I  consider  that  the  Office  of  Works  is  a  body 
utterly  unfitted  to  control  the  real  administration  of 
those  institutions.  I  look  upon  It  as  an  outrage  to 
common  sense  that  the  Office  of  Works,  for  instance, 
should  have  the  control  of  Kew  Gardens,  quoad  a 
botanical  institution;  and  equally  ri<liculous  that  it 
should  have  the  control  of  the  Trigonometrical 
Cadastral  Survey  of  England,  which  I  believe  it  has. 

Next  it  seems  to  me  that,  under  such  an  organisation 
as  I  have  alluded  to,  the  chief  of  each  separate  institu- 
tion, whether  it  were  an  ol)scrviitory,  a  nniseum,  a 
botanical  garden,  or  whatever  it  miglit  be,  should  bo 
directly  responsible  to  the  head  of  the  science  depart- 
ment for  his  administration,  and  through  that  depart- 
ment financially  responsible  to  the  Treasury.  I  do 
not  propose  to  make  any  specific  suggestions  as  to  the 
precise  way  in  which  observatories,  museums,  and  so 
forth,  should  be  managed.  I  am  not  in  a  position  to 
give  an  opinion  upon  the  details  of  such  subjects  ;  all 
that  I  would  insist  on  is,  that  whoever  is  the  immediate 
executive  authority  in  charge  of  any  museum,  for 
instance,  or  any  such  congeries  of  museums  as  the 
British  Museum,  or  any  other  institution,  there  should 
be  a  specific  and  direct  responsibility  placed  on  that 
person  to  the  science  department,  and  lliat  o])eratious 
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should  not  be  can-ied  on,  as  I  understand  they  are  in 
the  case  of  the  British  Museum,  in  a  sort  of  bastard 


way, 


nth    more  or  less  direct    communication    with 


Pill  liament.  The  Trustees  of  the  British  Museum  are 
not  specifically  under  a  minister,  which,  I  think,  id 
radically  wrong. 

11,879.  {Professor  Hnxlcy.)  I  think  it  is  one 
Trustee  who  happens  to  bo  in  Parliament,  who  always 
moves  the  estimates  ? — Yes,  I  think  so  ;  and  that  no 
really  efficient  public  administration  can  go  on  unless 
there  is  specific  ministerial  responsibility.  I  pass  on 
to  the  question  of  how  a  department  of  science  could 
exercise  an  intelligent  antl  beneficial  control  over  the 
action  of  such  heads  of  institutions  as  I  have  been 
speaking  of.  It  seems  to  mc  manifest  that,  in  the  nature 
of  the  case,  it  would  be  necessary  i'or  the  officers  of  the 
department  of  science  to  seek  outside  theii'  own  body 
for  advice  regarding  the  detailed  management  of  such 
institutions,  and  equally  that  it  would  become  neces- 
sary for  such  a  department  to  seek  for  advice  outside 
its  own  body  as  regards  questions  that  came  before  it 
regarding  the  advancement  of  science  generally  in 
otiicr  ways.  For,  unfortunately,  it  hajjpens  that  EnglLsh 
people  now  can  hardly  bo  said  to  receive  a  scientific 
education  at  all,  and  the  persons  who  are  employed  in 
the  public  administration  are  certainly  as  a  class  not 
amongst  those  who  have  anything  deserving  the  name 
of  scientific  education  ;  therefore,  for  a  long  time  to 
come,  it  is  not  to  be  expected  that  the  members  of 
the  Government,  or  their  chief  subordinates,  will 
have  any  such  general  knowledge  of  science  as 
would  enable  them  at  all  satisfactorily  to  deal  with 
the  scientific  questions  which  come  before  them. 
Therefore,  I  conclude  that  it  is  absolutely  essential 
for  the  G-overnment,  under  any  circumstances,  to  get 
advice  from  outside  ;  and  then  comes  the  question  as 
to  how  this  advice  is  to  be  got.  IC  there  is  no  recog- 
nised and  regularly  organised  body  whose  business  it 
is  to  give  advice  to  the  Government  on  such  subjectM, 
then  the  only  thing  that  a  minister  can  do  is  to  get 
his  information  fi'om  unrecognised  and  irrespon.^ible 
authontic's,  persons  whose  opinions,  perhaps,  may  be 
very  valuable,  but  still  persons  of  whom  the  public 
never  can  have  any  cognizance  ;  and  private  advice 
givfn  in  that  way  seems  to  me  given  in  the  worst 
possible  form.  If,  then,  that  form  of  advice  is  Itad, 
how  can  you  obtain  advice  oi'  proper  intrinsic  value 
on  the  multifarious  subjects  on  which  it  is  certain  to 
be  needed  by  an  administration  really  striving  to 
advance  science  to  the  utmost,  and  how  can  you 
e<'cure  its  being  given  under  a  sufficient  sense  of 
reponsibility,  and  in  such  a  way  as  to  can-y  the 
greatest  weight  possible  to  the  mind  of  the  minister 
who  is  expected  to  act  upon  it  ?  And  here  I  would 
repeat  that  any  specific  projiosal  to  give  effect  to  such 
an  idea  must  he  made  to  fit  into  the  general  form  of 
the  administration  ;  and  J,  therefore,  consider  th.at  the 
best  courhc  would  i>e  to  adopt  the  i)roposal  tlmt 
has  been  made  by  many  persons,  ib.at  tliere  shall 
be  some  sort  of  council  constituted  lo  ;ulvise  fhe 
rcs[)oi)t^ible  Government  de]iartment  as  to  its  proceed- 
ings in  coimection  with  science. 

Tiic  fii'sl,  coiisidcration  tb:i,(  jirises  iu  my  mintl  is,  tlmt, 
iJ'siK-1,  :il,.,'ly  is  (o;i<'(  |ir;(fMr;tlly  nnd  usefully,  il,  niiisl, 
U-  p(,s-c-H.|  u\-  II,,;  ,.M,,(iJp,,cc  of  the  miiiish.,".  If  IIk' 
iKidy,  l,ow,;vej-  iii(.ririsie:illy  vjihijibli:  its  ii.Uici-  iii;,y 
be,  lias  not  the  coiilidence  ol'  the  iniiiisli^r,  ].r;Hi  I.■,■L!ly 
SJ)e!lking,  their  advice  will  lie  ;r.  (b:!,,l  Ir.lirr,  iiii,l  |,o 
result  can  come  from  it.  Wlial,  nil  perwitiis  who  de- 
sire to  see  science  atlvanced  have  l.o  iiiiii  :i,l,    and    have 


to: 

■itrive  1 

to  attain,  Is  :,  pr 

•aeti. 

..II  y 

.ISl'lll 

1  r 

rBllll,  ; 

.,,, 

id 

if 

any    sr. 

;lieiiic,    wli:il,,;ver 

■   o(li 

.Iviii. 

111": 

rs     il. 

in: 

'■y 

apt 

u;\r  to 

have,  tli.eK  iinl  ( 

■■.yyyy 

Willi 

il.  II 

"'  1 

.i-..l.:il 

lili! 

l,y 

of 

being 

|n'ae.ticiilly  uscfi. 

1,    il, 

s(^r,rr 

.S   If. 

,   tlllil. 

il 

is 

qui 

teunni 

;C(^s.sary  to  discus 

^s  it  1 

riii'l,li( 

.r(.ii 

tl.o 

,W(,,  p;ni 

II,,, 

Is 

alone.    In 

1   order  to  olitjui 

i.ly  wlii(-l, 

k1. 

...11  |,„ 

sse 

BW, 

h  weig 

ht  with    the   mi 

iiisl<'i 

>'    II. » 

1.    ilM 

'i>in]i,i 

'll.l: 

il,- 

tin. 

,s  ,|,ali 

I  carry conviexio 

II,  1   1 

Link 

Ijl.lt, 

;il. 

!i,ll  ev 

enl 

.s. 

unf 

il    the 

(Jovernmtjnl,  an 

d  tin 

■  i 

li<:  li^ 

l,V(l 

be(Mi 

edi 

cat. 

?d   ui) 

to  what  I   slioLi 

Id     C!l 

II  ,,  1 

.ni|.. 

1-     !■ 

es|>er'i 

L    f. 

>]■ 

Bcienccaiii 

d  the  opinion  of 

sciei 

M\k 

IU(.'li, 

11. 

is  adv 

isii 

ig 

body  should  be  nominated  by  the  Government ;  and 
that  it  should  not  be  either  elected  from  existing 
scientific  bodies  or  educational  estahh&hments,  nor 
selected  exclusively  or  mainly  from  them  as  has 
been  proposed  by  some  persons.  I  think  that  the 
only  way  to  lead  a  Government  in  the  proper  course 
which  they  should  pursue  in  relation  to  science  is  to 
give  them  advisers  whom  they  have  agreed  to  accept, 
and  whom  they  are,  therefore,  forced  to  admit  as  trust- 
worthy and  satisfactory  guides.  The  only  way  in 
which  that  sort  of  relation  between  them  can  be 
established,  I  think,  is  to  put  a  specific  responsibility 
upon  the  Government  to  nominate.  I  think,  too,  that 
there  would  be,  under  such  an  arrangement,  an  action 
of  a  similar  character  in  the  other  direction,  and 
that  a  person  who  was  specifically  nominated  by  the 
Government  to  perform  those  particular  duties  woiJd 
have  a  much  stricter  reponsibility  put  upon  him,  so  to 
act  and  so  to  advise  the  Government  as  to  produce 
satisfactory  results,  than  if  he  weie  merely  developed, 
so  to  speak,  by  the  operation  of  some  external  body. 

11.880.  {Mr.  Samucfson.)  You  would  object,  as  I 
understand,  to  rx-officio  meml^ers  '^ — I  think  so. 

11.881.  (C/minnan.)  Would  you  propose  that  the 
members  of  the  council  should  I)e  liable  to  dismissal 
at  the  pleasure  of  the  minister  ;  would  not  that  almost 
follow  as  a  matter  of  course  if  they  are  necessarily  to 
possi'ss  ]ii,s  confidence? — T  would  not  go  quite  so  far 
as  that.  I  think,  practically  speaking,  it  would  suffice 
and  be  better,  in  my  point  of  view,  to  have  the  number 
of  the  council  not  very  rigidly  fixed,  to  make  the 
nominations  not  for  a  very  long  period  of  time,  and 
to  give  the  minister  an  opportunity,  iu  that  way,  at 
any  time  that  lie  thought  desirable  to  put  in  any 
partieidar  person  ;  if,  when  the  time  for  renewal  came, 
he  was  not  satisfied  with  any  person  who  went  out 
in  the  OT'dinary  course  of  events,  he  would  have  an 
opportunity  of  putting  .somebody  eUe  in.  Cut  I  think 
that,  considering  the  duties  to  be  performed,  the 
char.icter  of  the  persons  who  practically  would  be 
nominated  to  .such  a  council  w^ould  be  .such  as  to 
make  the  contingency  of  the  minister  desiring  to  turn 
any  of  them  out  n  very  remote  one  indeed. 

11.882.  Even  in  the  case  of  a  change  of  ministry  ? 
—I  think  so.  I  think  that  it  is  not  likely  that  a 
minister  would  wish  to  dismiss  a  person  on  poUtical 
grounds  fi-oni  a  purely  scientific  body.  He  might 
(inHu-e   to   add    some  one,  but    dismissal   would  be  an 


extremely  strong   measui-e  to  take  where   persons  ai-e 
not  selected  in  :iny  sense  on  account  of  their  political 
ut  men-ly  on  account  of  their  probable  fit- 
illiistvalion   of  the  working  of 
.MUt   m;iy   be  tWiind  in    the  circum- 
■rm;inent    Under    Secretary  of  State 
I   parti/an.      Whatever   his  political 
rule,  he  remains  a  very  useful  mcm- 
under  ail  p.)li[ical  changes, 
hI  as  su<'h.    1  would  further 


ness.     I  think  th; 

a  system  of 

stance,    lh;il 

13  not  a   pdli 

opinions  arc, 

bei'  of  the    admiuistrali 

and  he  is  generally  acee 


belo 


that, 


siiy  that  1  think  it  is  not  di'sirable  to  constitute  such 
a  budy^  ton  rigorously  nf  wliar  you  may  call  merely 
seieiiMlie  nu'U.  I  rhink  that  in  order  to  put  pro- 
in  :i,  practical  form  :in,l  in  an  acceptable  form 
'■  minister,  il  is  desirable  that  there  should 
!^  in  ll,e  ;„lvi^ing  body  who  have  a  certain 
nf  tidniinislnilive  exin'rience.  Also,  I  think 
society  is  coiis1iiul,ed  n.-w.  there  should  be 
■s(>iis  ol  what  is  ciniiionly  called  .superior 
■  ilioTi,  Mieh  persons  having  certain  advantages 
^  jiceess  to  lh<.  uiiiiis(er;ind  in  guiding  public 
<'lbers  li;iv,'  lint.  What  .should  be 
nl,  is  a  prnclieally  useful  body  rather 
'  '■iiiMieiilly  iheorelical  scientific  body;  audi 
■^iiv  lb;it  :,  hn,lynot  dill'ering  materially  from 
_  sent  CeTuini.ssInn  li;is  the  sort  of  constitution 
wliK-h  would  secure  the  best 
which  I  e.Hiccive  (hat  this  ml 
cise.  1  think  llni,!  :ill  Ihnl, 
onalilc  it  l,o  do  Jill  |.|ij,,t  eouh 
it,  would  be  to  eid,rust  it  wit., 
(he  occasion   icqiiiied,  for  makiii 


<'l 


til 


■d    :il, 


or    for    calling    into    its   council; 


cei'cise  of  the  influence 
sing  body  should  exer- 
vould  be  necessnry  to 
po.s^sibly  be  required  of 
itabh^  power,  wliOTO 
;  speeilie  references, 


persons    wpecially 
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qualified  to  advise  it,  who  were  not  permanently  upon 
the  Commission.  I  think  that  an  arrangement  of 
that  soit  could  be  carried  out  without  any  paiticular 
difficulty. 

11.883.  You  thhik  that  the  body  should  not  be 
very  numerous  ? — I  think  not. 

11.884.  Would  you  think  nine  a  sufficient  number  ? 
— I  should  think  so.  There  are  nine  members  upon 
this  Commission,  and  I  dare  say  that  the  whole  nine 
do  not  always  attend.  I  say,  distinctly,  that  ray  ex- 
perience in  life  is,  that  if  you  have  a  large  body,  con- 
sultation becomes  extremely  difficult  ;  also,  I  think 
that  the  larger  the  body  the  more  divided  is  the  sense 
of  responsibility,  and,  also,  under  certain  circumstances, 
that  the  larger  the  body  the  less  is  the  weight  that  is 
attached  to  its  opinion.  I  would  not  say  that  abso- 
lutely, hut  where  a  body  is  constituted  to  advise  on 
a  great  number  of  miscellaneous  subjects,  and  you 
attempt  to  represent  every  conceivable  form  of  science 
in  such  a  body,  each  special  branch  of  knowledge 
would  bo  represented  by  some  one  individual,  so 
that  the  result  would  be  that  its  decisions  would 
eventually  rest,  or  appear  to  rest,  on  the  opinion  of 
an  individual,  whom  it  would  be  easy  to  pick  out  as 
viitually  representing  the  basis  of  any  opinion  given 
by  the  Commission.  I  think  that  any  such  result  as 
that  is  plainly  more  undesu-able  than  desirable. 

Further,  as  to  its  method  of  working,  I  should 
consider  that  a  commission  so  formed  should,  by 
degrees,  proceed  to  take  up  and  considej"  the  system 
under  which  all  existing  scientific  institutions  sup- 
ported by  the  .State  are  carried  on,  and  to  propose 
the  revision  of  the  constitutions  of  the  managing 
bodies,  as  far  as  any  revision  was  necessary  to  bring 
into  a  proper  and  co-ordinate  system  the  method 
under  which  such  institutions  were  managed  or  in- 
spected, and  under  which  advice  was  given  as  to  the 
manner  in  which  they  should  be  conducted  ;  that  they 
would  suggest  iu  some  cases,  for  instance,  the  forma- 
tion of  bodies  of  visitors,  who  would  give  advice  from 
time  to  time  ;  and  having  received  from  the  Commis- 
sion such  proposals  or  suggestions,  it  would  be  the  duty 
of  the  administrative  department  of  the  minister  of 
science  to  give  effBCt  to  them,  so  far  as  on  further 
consideration  he  thought  they  were  desirable,  and  the 
Commission  would  in  this  way  become,  so  to  speak, 
part  of  the  constitution  of  the  scientific  administra- 
tion. In  a  similar  manner  such  a  commis.sion  would 
take  up  and  consider  and  mature  proposals  for  the 
creation  of  new  institutions,  which  have  been  talked 
of  as  desirable  for  the  advancement  of  science, 
such  as  physical  observatories  or  physiological  obser- 
vatories or  laboratories,  or  whatever  they  may  be 
termed  ;  and  by  dealing  with  such  matters  by  degrees, 
and  getting  the  best  advice  that  was  possible  (it  would 
be  perfectly  possible  for  the  commission  to  get  the 
advice  of  anybody  whose  opinion  was  worth  having), 
schemes  in  a  perfectly  tangible,  practical,  and  defi- 
nite form  could  bo  put  before  the  government  depart- 
ment, with  much  more  probability  of  attention  being 
given  to  them,  than  to  any  mere  sketch,  open  to  all 
sorts  of  objections  on  account  of  its  indefinite  nature, 
however  valuable  the  suggestions  it  embodied  really 
were. 

I  may  add  that  I  have  no  doubt  of  the  im- 
portance of  founding  such  new  institutions  as  those 
I  just  spoko  of,  and  of  the  necessity  for  their  being 
supported  by  the  Government  if  they  are  to  come 
into  existence  at  all.  I  can  readily  understand  that 
persons  exclusively  interested  in  any  special  branch 
of  science,  which  now  has  at  its  command  all  needful 
appliances  for  observation  in  that  particular  direction, 
say,  for  instance,  that  class  of  astronomers  which  is 
already  amply  supplied  with  what  their  science  re- 
quires, may  not  feel  the  importance  of  giving  similar 
material  aid  to  other  branches  of  science,  of  which 
they  have,  perhaps,  comparatively  little  knowledge,  and 
in  which  they  take  comparatively  little  interest.  Such 
persons,  however,  would  be  certain  to  exclaim  strongly 
against  any  diminution  of  their  own  existing  advan- 
tages, and  the  feeling  which  would  lead  to  this  is  a 


positive  testimony  in  support  of  the  claims  of  those  Maj.-Gen. 
scientific  inquirers  who  ask  for  similar  aid  iu  their  ^-  Strachey, 
own  behalf.  ■^^• 

11.885.  Would  you  propose  that  this  council  should    ^^  June  1872 

initiate  proposals  itself,  as  well   as  consider  snbjects       

on  which  its  advice  was  asked  ? — Yes,  I  think  so.     I 

think  that  the  greatest  freedom  of  action  should  be 
given  to  the  council  ;  that  it  should  be  in  a  position 
to  make  any  representation  that  it  thought  desirable 
to  the  minister  on  the  subject  of  science.  Indeed,  it 
would  be  one  of  the  great  utiliiies  of  such  a  body,  that 
it  would  have  access  to  the  responsible  minister  in 
the  time  of  need.  I  think  that  what  has  occurred  in 
connection  with  the  last  two  total  eclipses  of  the  sun 
has  shown  it  to  be  extremely  desirable  that  there  shall 
be  some  scientific  organisation  which  has  a  right  to 
present  itself  to  a  minister  of  the  Crown  and  to  be 
heard ;  and  that  the  institution  of  a  body  of  this  sort 
would,  at  the  same  time  that  it  removed  all  appearance 
of  undue  pressure  or  importunity,  bring  about  that 
result  in  a  natural  and  healthy  way.  I  think,  also, 
that  under  such  a  commission,  proceeding  in  the  sort 
of  way  that  I  have  suggested,  and  having  obtained  the 
necessary  sanction  from  the  minister,  and  the  necessary 
authority  for  any  expenditure  that  was  to  be  incuired, 
investigations  might  be  taken  up  on  various  subjects, 
either  merely  abstract  investigations  for  the  advance- 
ment of  science,  or  specific  investigations  required 
for  the  purposes  of  any  of  the  public  departments. 
That  is  a  general  sketch  of  the  functions  and  duties 
which  I  should  conceive  would  devolve  on  such  a 
body. 

11.886.  {Professor  Iluxlet/.)  Would  such  a  body 
as  you  are  proposing  supersede  the  Government 
Grant  Committee  ? — Yes,  certainly  ;  aud  I  would 
take  the  opportunity  of  saying  that  it  is  a  question 
that  is  open,  and  which  I  believe  has  been  discussed, 
whether  the  council,  for  instance,  of  the  Royal 
Society,  with  or  without  any  addition,  might  not  be 
made  to  perform  satisfactorily  some  or  all  of  the 
functions  which  it  has  been  suggested  should  devolve 
upon  this  commission.  But  I  think  not.  And  the 
principal  reason  that  I  have  for  thinking  that  such  a 
body  as  the  council  of  the  Koyal  Society  is  not 
suitable  for  the  purpose  is,  that  it  cannot  have  that 
specific  responsibility  put  upon  it  which  should  be  put 
upon  a  body  such  as  I  have  spoken  of,  and  that  it  is 
goc  together  for  totally  different  purposes  and  objects. 
The  council  of  the  Royal  Society  has  to  manage  the 
business  of  the  Royal  Society,  and  is  not  at  all  selected 
to  advise  the  Government  on  matters  connected  with 
the  advancement  of  science,  or  the  application  of 
science  in  the  operations  of  the  public  departments. 

11.887.  (Dr.  Sharpey.)  And  one-hidf  of  their 
number  is  changed  ever  year-  ? — Yes. 

11.888.  {Mr.  Samuelson.)  Yon  could  not  make  the 
minister  responsible  for  the  action  of  the  council  of 
the  Royal  Society  or  of  its  committee  ? — Not  at  all. 

11.889.  Because  the  nomination  of  the  council  and 
of  the  committee  is  by  a  body  of  constituents  over 
whom  the  minister  has  no  control  ? — Quite  so ;  the 
minister  would  have  a  perfect  right  to  repudiate  any 
scheme  which  they  put  forward  or  any  advice  they 
gave ;  I  mean  that  he  would  be  justified  in  doing  so 
on  the  ground  that  ho  was  not  responsible  for  their 
selection. 

Perhaps  I  may  go  on  to  say  that,  as  regards  the 
number  of  this  proposed  body,  and  I  am  happy  to  say 
that  almost  all  scientific  authorities  seem  to  coincide 
in  one  respect,  that  is  to  say,  that  there  shall  be  some 
such  body,  some  of  the  pi'oposals  suggest  a  very 
numerous  body,  a  body  so  large  that  all  questions 
likely  to  come  before  it  might  be  disposed  of  by  the 
help  of  its  own  members.  Now  I  think  that,  prac- 
tically, supposing  that  you  had  an  arrangement  of 
that  sort,  it  would  necessarily  happen  that  you  would 
entrust  the  initiation  of  business  to  some  selected  suli- 
committee.  If  you  had  a  body  of  30  or  40,  or  oO 
members,  it  would  be  perfectly  impossible  to  throw 
the  whole  of  the  business  into  their  hands  in  a  heap  ; 
it  could  not  be  done;  either  its  distribution  must  be 
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put  spccitically  upon  some  individual  or  secretary, 
■which  I  do  not  think  woiihl  be  desirable,  or  you  must 

hn-ve  a  niauiiging  sub-comraittcc,  ivhich  would  como 
veryjniich  to  the  same  orfjaiiisation  that  I  have  pro- 
posed, only  arranged  in  a  slif^htl}-  different  way;  but, 
generally,  the  results  would  be  very  much  the  same. 
Another  course  which  miglit  be  suggested  is,  whether, 
tjii[ipo:r:ing  we  have  a  sciciitifie  Under  Secretary  oC 
State,  he  could  not  perfurni  tlie  duties  proposed  to  be 
discharged  by  tlie  commission ;  but  I  think  Ihat  ar- 
I'angcmcnt  would  be  open  to  tlic  same  sort  of  objection 
tliat  there  would  bo  to  rel'erriug  all  questions  iirst  to 
the  seerelary  or  to  some  principal  otiicer  of  a  largo 
commission,  namely,  that  he  would  not  hav(s  and 
Cuuld  nut  in  the  nature  of  Ihlugs  ha^'e,  tlie  breadth 
of  knowledge  neeessarv  for  giving  advice  on  the 
nudiiiarious  subjects  whieli  would  come  before  him  ; 
and  it  is  really  to  supplement  his  incapacity,  l)ccause 
there  is  no  single  human  being  that  could  have  tJic 
necessary  knowledge,  rimt  it  is  proposed  to  create  this 
advising  body.  I  think  there  is  a  further  great  advan- 
tage iii  liaving  a  body  with  a  certain  breadth,  so  to 
speak,  to  it,  and  that  is,  that  the  several  physical 
sciences  are  so  interwo>-en  with  one  another,  that 
it  is  extremely  desirable,  in  ennsidering  any  scheme 
piTlaiiiing  to  any  special  branch  of  science,  to  liave 
llu.' opinions  of  persons  who  are  acquainted  with  other 
branches  of  :^eience.  You  can  never  tell  [iruciscly, 
without  cnreihi  inquiry,  wlietlier  llie  advancement  of 
any  ])articuha-  bram-li  of  science  may  not,  coUateridly 
or  otherwise,  be  affected  by  measures  taken,  with 
some  other  intention,  on  any  given  proposal. 

A  question  which  I  sup])0se  it  is  necessary  to  dis- 
cuss, or  at  any  rate  toi'efer  (o,  is  that  of  remuneration, 
and  my  own  im]>ression  is  tliat,  at  all  events  to  begin 
witli,it  is  not  expedient  to  raise  the  question  of  salaries 
at  all  in  relation  to  this  particular  body.  The  whule 
of  the  0]>erauons  of  this  consultative  council  would 
be  altogether  tentative,  ami  it  would  be  extremely 
difticult  to  say,  otF-hand,  what  it  would  have  to  do,  or 
Avbat  amount  of  time  it  would  liave  to  devote  to 
cai-rying  out  its  duties.  I  think  that,  under  those 
circumstances,  it  would  be  better  (o  [)lace  the  commis- 
sion in  tin- ]iosition  of  the  unpaid  Koyal  Commissions, 
on  ihe  understanding  that,  if  the  duties  were  found  to 
be  more  onerous  than  I  anlieipale,  some  system  should 
be  adopted  under  which  fees  should  lie  paid  for  actual 
atteiiihiiice,  or  under  certain  circumstances,  as,  I 
lielic^'c,  is  the  case  in  some  similarly  organised  bodies. 
As  to  jiersons  not  in  the  comniission,  ^vho  ;ii'e  consulted 
by  it,  it  is  not  reasonable  to  expert  lljnt  scienjilic 
men  should  give  their  time  griiluilously  for  the  i>cr- 
forniiinee  ol'  puMic  dut}',  any  moie  than  anybody  else. 
'J'Iji.'Jc  i^  no  doubt  that,  within  certain  limits,  it  is  piT- 
i'r'-\\y  pro|i(  I-  ;ind  right  that  they  sliould  be  remn- 
nenilcil.  1  lliiuk  lli;il  what  is  wanted,  in  that  resjieet, 
nii;^lil,  lie  ^(.■eul■ed  by  ;ui  arra,ngeniejit  under  which 
a  li'asonalde  remunei'atl(m  would  be  given  to  seicnlilic 
men  wliose  tlna^  was  occiqiii-d  on  inquiries  inslituted 
by  the  eorjimission,  or  in  llii-  ])rep;irjition  of  vepiirts 
I'.i'  fhe  -rminMSMoe,  or  exn,  in  comin-  before  the 
'■oiM)ni--ioi,  I.,  givr  evide,]<>-.  or  udvi.'e  ;  and  it 
seems  U,  nie  llinl,  M.eh  a  sy^lrni  .-i^  llail,  would  pro- 
bably nicrl.  ilie  r|ni'sti'in  of  propel-  remniieralinn  of 
the  Hcienlilii'  men  wiio  gj.vc^  iq.  Ilieir  time  Ibi'  l.his 
HOft  of  pui'po;-;!.,  l,olter  llimi  <Tealing  salaries  juid 
body,  whieli  I  feel  satislied  Would 
tlnit     iNo 


in 


el,  wiHi    tli( 


n  ;dtoge 

idviee. which    Ihe 

liny  qiu'sli.m   thai, 


probal.ilily  Is,  II, at  Ihr  mere  hUL^^eslioo  llial.  miy  sn 
body  was  a  nree.s.ioy  pari  .J  IIh^  selimie  would  1)1 
vent  ils  i.r-iji^r  (;,,|.,,,|  ii,|,,<..,n-;ii!era  ' 

Jt  should  l.eundersfoo,!    ||,at  ll, 
conimi.ssirm  gave,   |o  (|,e  ndnisler  . 

WasremitU.d   to    (hem    Ibr    Ibeir   opi„i(Ui    slionid 

rnh;,  be  made  piiblie,  and  Ihat  th.^v  would  bi5  pledged 
Sjjeeilieaily  to  tin;  res|iOiiMihill|,y  ,,r  giving  that  iidvTee. 
]Sfo  doubL  there  are  (certain  e;,.si's  in  wldeh  il.  would  not 
be  ex|)<;dient  or  decorous  to  piiMish  ilieir  advice,  but 
that  woidd  be  a  inatter  of  discretion  which  must  r<'.sl, 
with  tlio  minister,  and  J  think  may  reasonably  bo 
left   to  him,     1'liero  would  ho  cases,  lor  instance    in 


which  the  minister  might  ask  a  question  as  to  the 
relative  qualifieations  of  two  scientific  men  for  some 
post,  and  the  commissioners  would  give  an  opinion 
and  their  reasons  for  that  opinion,  but  it  would  not 
be  right  that  the  grounds  on  which  they  formed  it 
should  be  made  public  ;  still,  as  a  rule,  the  more 
complete  tbo  responsibility  put  upon  everybody  con- 
nected with  the  commission  for  the  opinion  that  he 
gave  on  any  subject  that  came  before  it,  the  better 
would  it  be. 

There  is  another  point  of  some  iniporlaucc;  I  do 
not  think  that,  under  any  cireunistauces,  such  a  body 
ought  to  have  the  power  of  the  purse.  I  do  not  think 
it  would  be  at  all  desirable  to  make  over  money  to 
it  to  be  spent  on  scientific  objects.  I  do  not  think  it 
desirable,  for  instance,  to  make  over  a  lump  sum  in 
the  way  that  it  is  made  over  to  the  Royal  Society 
for  dislribution.  Sucli  a  bo<ly,  from  its  constitution, 
has  not  that  sort  of  inducement  to  strict  economy 
that  is  absolutely  necessary  in  the  public  adminis- 
tration. There  is  necessarily  in  a  large  body  of 
men  who  have  nothing  to  do  with  public  administra- 
tion, a  tendency  to  be  a  little  lavish  in  their  pro- 
posals; it  is  not  precisely  their  own  money  that  they 
iire  spending,  and  they  do  not  see  tiic  difficulty  in 
getting  it.  I  think  that  it  is  not  at  all  desirable  that 
any  change  of  system  sliould  take  place  in  the  direc- 
tiou  of  spcndiLig  of  money  through  thcin — I  mean 
any  change  from  the  existing  system,  which  places 
the  responsibility  for  all  public  expenditure  on  the 
mini.-ter.  Of  course,  if  a  specific  vote  were  taken  in 
Parliament  for  a  specific  object  to  be  applied  under 
tlie  commission,  that  would  be  a  dlifcrent  thing,  but 
even  then  I  think  that  the  precise  application  of  the 
public  money  should  take  place  under  tlie  control  of 
the  minister,  and  that  the  commission  should  merely 
act  as  his  disbursing  agents. 

Il,ft90.  (Mr.  Samiiehoii.)  "Would  not  you  wish 
such  a  comniission  to  prepare  estimates  with  refer- 
ence to  exjjenditure  of  that  kind  ? — Certainly.  Esti- 
mates of  any  expenditure  that  tliey  proposed.  They 
should  ]ilacc  any  proposals  that  they  had  to  make  in 
a  definite  form  before  the  minister,  but  I  would  not 
hand  over  any  lump  sum  to  them  as  is  done  now 
in  the  case  of  the  Koyal  Society.  I  understand  that 
the  Treasury  give  a  tliousand  pounds  a  year  to 
the  Royal  Society,  to  spend  in  their  own  way  on 
scientific  objects.  I  think  myself  that  this  system  is 
essentially  vicious  ;  to  make  a  liomely  comparison,  it 
is  as  though  1  desired  to  alisolve  myself  from  all 
responsil>ilily  iu  connection  with  the  sufiering  and 
poorer  class  of  Ihe  cunmiunlt\-,  I'v  gi\-ing  the  first 
beggar  I  mel,  six.]ience.  The  Chancellor  of  the 
Exchequer  bands  o\  er  a  ihousand  pounds  to  the 
Royal  Soeieiy,  and  thinks  ho  has  done  all  that  is 
necessary  for  the  ]>romotion  ofsuieuce. 

1  (hink  it  would  ]>c  a  mistake  to  attonq)t  to  place 
up<m  any  such  body  as  this  the  general  control  or 
reguhilinii  of  the  seientifie  advice  which  it  is  neces- 
sary for  Ihe  Covcrnment  ailmiiuslrative  dcj-'artmcnts 
to  reciivL'.  1  Ihink  that  ihe  i-b-a  of  ].hiciiig  such 
mailers  as  the  construction  of  ships  I'or  the' Navv, 
nr  the  Innii  ol'  guns,  or  of  small  arms,  or  of  pro- 
jeelilcs,  and  so  forth,  upon  a  bvidy  of  this  sort  is 
allogcllici-  a,  mislake  ;  that  is  not  a  function  that 
shoiild^  be  pnl.  iq)on  such  ii  body;  il,  is  not  really 
what  is  w;iiilcd.  The  departmenis  of  ihc  Govern- 
ment thai  lia\e  to  carry  out  those  particular  duties 
are  responsible  I'or  ])0ssessing  the  ncccssarv  know- 
ledge ;  for  instance,  the  deparlnient  Ihat  luiilds  ships 
bus  wilhin  ils  own  body  all  the  necessary  means  of 
a-'<|iiiring  Ihe  itdbrmation  re([uisllu  for  designing 
pru|)er  ships  and  for  building  proper  ships,  or,  at 
all  even  Is,  if  it  has  not,  it  ought  to  have;  and  if 
there  IS  IL  defeet  iu  the  organisation  of  those  bodies, 
tln^y  taight  to  remedy  the  defect  themselves  ;  they 
ought  (o  introduce  amongst  theirollicers  proper  people. 
Itnt  (liero  is  one  way,  no  diud.t,  iu  which  a  body 
like^  Ihe  proposed  commission  would  be  extremely 
usei'ul,  and  that  is  in  supporting  tiie  responsible 
beads    of    those    departments    of    the    Government 
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against  foolish  pressure  brought  upon  them  by  ignorant 
persons  in  the  Government  or  from  -without.  Take 
the  case  of  the  "  Captain,"  which  has  been  alluded  to  in 
other  evidence.  There  is  not  the  slightest  reason  to 
doubt  that  the  responsible  officers  in  the  Controller's 
Departmentknewperfcctlywell  that  the  "Captain"  was 
not  a  safe  ship,  but  their  opinion  was  overridden,  and 
if  Admiral  Robinson  and  Mr.  Reed  bad  had  a  body  of 
this  sort  to  refer  to,  if  they  could  have  challenged  tiio 
Admiralty  board  to  take  a  scientific  opinion  from  this 
body  as  to  whether  their  views  were  right  or  wrpn^, 
great  good  would  have  resulted;  but  that  the  Ad- 
miralty, whenever  a  design  for  a  ship  was  made,  or 
any  new  scheme  was  brought  forward  for  considera- 
tion as  to  its  applicability  to  the  public  service,  should 
send  it  to  a  board  of  this  description,  I  look  upon  as 
quite  out  of  the  question.  The  Admiralty  would  not 
do  it,  and  no  public  department  would  ever  think  of 
doing  such  a  thing. 

One  branch  of  the  duties  which  such  a  commission 
could  most  usefully  take  up  would  probably  be  in  con- 
nection with  the  administration  of  the  colonies  and 
India.  The  administration  in  the  colonies,  and  par- 
ticularly iu  India,  goes  on  under  very  different  cir- 
cumstances from  what  the  administration  does  here. 
I  need  not  say  much  aliout  the  colonies,  except  that, 
generally  speaking,  their  condition  is  analogous  to  that 
of  India,  but  I  will  refer  more  precisely  to  India, 
which  I  know  much  better.  In  India,  in  relation  to 
all  scientific  subjects,  the  Government  of  that  country 
is  placed  iu  a  position  of  great  difficulty.  It  is  ex- 
tremely difficult  to  find  scientific  men  at  all,  and 
those  that  are  to  be  got  in  the  country  are,  as  a 
rule,  extremely  overworked.  The  distances  are  very 
great,  and,  with  one  thing  and  another,  it  is  extremely 
difficult  to  get  scientific  opinions;  but  the  chief  diffi- 
culty is  the  absolute  absence  of  men  of  science — that 
they  do  not  exist  in  India.  Here  in  London,  which  is 
at  the  centre  of  the  civilised  world,  you  have  what- 
ever means  there  are  of  acquiring  knowledge  on  all 
subjects  connected  with  science,  and  the  greatest  facili- 
ties exist  for  investigating  any  subject  or  obtaining 
good  advice  on  any  subject  of  this  description,  and  if 
some  central  body  existed  here  to  which  reference 
could  be  made  from  India  or  elsewhere  for  advice, 
or  information,  I  have  not  the  least  doubt  that  it 
would  be  extremely  useful.  I  am  able  to  say  posi- 
tively, from  my  own  experience  of  what  I  have  seen 
of  the  public  administration  in  India,  that  that  is  the 
case.  I  could  specify  instances  which  have  arisen 
under  Tnj  own  knowledge,  within  the  last  few  years, 
in  which,  if  such  a  department  or  such  an  oi-ganisation 
had  existed,  the  Government  of  India  certaiidy  would 
have  requested  that  reference  might  be  made  to  it  for 
advice,  or  assistance  in  obtaining  information.  You 
must  remember  that  in  India  the  Government  is  the 
originator  of  almost  every  improvement,  and,  so  far  as 
those  improvements  involve  operations  which  ought 
to  be  conducted  with  a  proper  appreciation  of  scien- 
tific principles,  it  is  most  important  that  the  light  of 
science  should  as  far  as  possible  be  obtained  to  assist 
the  Government  in  the  attempts  that  they  make,  and 
I  believe  not  vainly,  to  improve  the  country.  I  will 
just  run  through  a  few  of  the  points  which  I  think 
are  worthy  of  notice  in  this  point  of  view  ;  I  mean 
the  subjects  on  which  the  Government  of  India  might, 
during  the  last  few  years,  have  consulted  a  body  of 
this  description  on  matters  arising  in  connection  with 
the  administration.  Some  years  ago  the  Government 
instituted  a' Forest  Department.  It  was  discovered 
that  the  forests  of  India  had  almost  ceased  to  exist ; 
that  they  had,  so  far  as  the  practically  accessible 
parts  of  them  were  concerned,  been  all  but  destroyed. 
Timber  is  an  useful,  not  to  say  a  necessary,  thing,  and  it 
was  determined  that  an  attempt  sliould  be  made  to  re- 
suscitate the  forests,  to  take  cfli'e  of  them  in  future 
so  far  as  they  existed,  and  recreate  them.  Wc  had  no 
experience  of  the  systematic  administration  of  forests 
in  India,  and  we  sought  for  it  elsewhere.  Now  this 
was  a  matter  on  which  the  Government  of  India 
Tvould  gladly  have   sought  the   assistance    of    any 


scientific  org.inisation  which  existed  in  London,  to  M^.-Gen. 
obtain  for  them  the  best  information  that  could  be  ^-  ^'^^^^^' 
got  on  the  subject   of  forest  administration.      It  so  ' 

happened  that  we  had  an   excellent  officer  in  charge     12  Jane  1872. 

of  the  forests  in  Burmah,  who,  being  a  German,  liad        

received  an  education  which   specially  qualified  him 
for  his  duties,  and  had  facilities  for  communicating 
with   the  heads  of  the  German  forest  administration, 
who  again  were  cognizant  of  the  system  in  France, 
By  his  help,  chiefly,  we   devised  a  system  which   is 
now  in  operation,  but  the  devising  of  that  scheme  and 
the  setting  of  it  on  foot  would  no  doubt  have  been 
greatly   facilitated   if    we    had    had    some    scientific 
nucleus  of  opinion  to  fall  back  upon  here  ;   because  it 
was  not  without  a  great  deal  of  opposition    on  the 
part  of  the  general  administration  that  the  idea  was 
accepted  at  all  that  there  should   be  any  such  attempt 
made  to  preserve  or  to  improve  the  forests.    Again, 
during  the  last  few  years  there  has  been  a  develop- 
ment of  tea  planting,  which  was  originated  by  goveim- 
ment  action,   and  which  involves  the  application  of 
quasi-scientific  principles.      There  is  the  production 
of  quinine,  which  is  now  in   its  infancy,    and    still 
requires  a  good  deal  of  watching  ami  a  good   deal   of 
consideration  :  there  is  not  the  smallest  question  at  all 
that  the  cultivation  would  be  greatly  improved,  and 
the  prospects  of  success  greatly  enhanced,    if  more 
complete  scientific  light  were  thrown  upon  the  whole 
question  of  the  production  of  alkaloids  in   the  bark, 
and  so  forth,  and  the  way  of  obtaining  them  in  a  com- 
mercial form.     Such  knowledge  the  government  has 
endeavoured  to  apply  to  its  operations.     Then  I  sup- 
pose India,  of  nil  countries  in   the  world,  is,  fi'om  its 
climate,  the  best  suited  for  the  production  of  tobacco, 
or  as   well  suited  as  any  one  country  in  the  world. 
Up  to  the  present  time,  however,  hardly  an  ounce  of 
superior  tobacco  has  ever  been   exported  from  India. 
An  attempt  was  lately  made  to  get  information  as  to 
the  system  under  which   tobacco  is  best  grown,  and 
what  were  the  peculiarities  of  soil  and  manufacture, 
and  so  forth,  which  led  to  the  production   of  good 
tobacco,   and  wc  are  still  making  inquiries;    in   this 
case,  too,  had  some  central  scientific   advising  body 
existed,  we  might  have  derived  great  advantage  from 
it.     Then  there  are  various  fibres  and  gums  which  are 
produced  largely  in  India,  on  which  scientific   infor- 
mation   would    be   very   valuable.      I    will   mention 
another  instance.      The  Government  in  India  is  tlio 
great  manufacturer  of  the  salt  of  the  country  ;  it  had 
occasion  to  send  to  England  for  two  persons  to  assist 
in   improving   the   manufacture  of  salt  in    Northern 
India.      They   were    sent    out  ;    one   of  tliem  again 
was  a  German,  who,  I  believe,  had   all  the  necessary 
scientific  knowledge  on  the  subject  of  salt-making,  and, 
so  far  as  I  know,  Jie  is  a   very  useful   person  and  ia 
still    employed.      The    other  person    who   was    sent 
out   came  from   Cheshire,   and  when  he   arrived   bo 
wanted  to  know  what    was  expected   of  him,  what 
were  the  duties  that  he   would  have   to  perform.     It 
having  been  explained  to  him  that  he   had  to  make 
salt  out  of  the  natural  brine  of  the   country,   he  said, 
"  I  cannot  do  that,  my  duties  are  the  preparation  of 
"  Cheshire  salt,    and  giving  it  that  beautiful   white 
"  appearance  which  makes  it  suitable  for  the  English 
"  market.     That  is  my  speciality,  and  I  can  do  that 
"  perfectly,  but  I  c.^nnot  do  anything  else,"  and  ho 
added,  "  The  best   thing  you  can  do   is  to  send   mo 
"  back  again,"  which   was   accordingly  done.     Here 
is  another  illusfration   of  the  fact   that  the  Govern- 
ment is   in  need   of  a  scientific  or  a  quasi-scientific 
agency  to  assist  it   in  ascertaining  precisely  what  arc 
its  it  wants,  and  how  to  supply  them  effectually. 

11,891.  {Chair mem.)  Do  you  not  consider  that,  for 
Indian  questions,  a  certain  amount  of  local  knowledge 
of  India  would  be,  if  not  absolutely  necessary,  a  very 
great  additional  advantage? — It  would  be  certaiidy 
extremely  desirable,  and  under  such  a  commission  as 
I  speak  of,  if  there  were  nobody  in  it  who  knew  any- 
thing personally  about  India,  there  would  always  bo 
an  opportunity  of  inviting  the  co-operation  and  of 
getting  the  opinion  of  persons  who  had  that  kuow- 
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led""e.  A  commission  so  constituted  would  have 
not  the  least  difficulty  in  usccrtutning  who  are  the 
proper  people  to  ask,  and  from  wliom  to  get  infor- 
mation. One  of  the  last  measures  relating  to  India,  in 
■which  I  personally  have  been  considerably  interested, 
is  the  introduction  of  an  uniform  system  of  weights 
and  measures  for  India.  I  think  tliat  on  a  subject 
of  that  sort  the  advice  of  such  a  body  would  luivc  been 
extremely  useful.  The  general  disposition  of  the 
Indian  adniinistration  in  England  i.s  to  prevent  any- 
thing being  done  in  regard  to  the  weights  and  mea- 
sures of  India,  which  I  do  not  thiidc  is  quite  the  best 
thing.  Considering  that  tliere  is  no  sucli  thing  as  a 
weight  or  measure  dclined  by  law  in  any  part  of  India, 
it  does  not  appear  to  me,  at  first  siglit,  to  be  an 
excellent  state  of  things. 

11.892.  {Mi:  Saniiichon.)  1  thought  tliiit  you  had 
adopted  the  metric  system  ? — T  introduced  a  bill  for 
that  purpose,  which  was  passed  by  tlie  Legislative 
Council  in  India  without  a  dissentient  vote,  but  it  was 
vetoed  by  the  Secretary  of  State.  A\'itli  tiie  ap[)roval 
of  the  Governor-General  and  his  council,  this  act  was 
passed  two  years  ago  with  the  intention  of  introducing 
the  metrical  system  in  a  tentative  and  gradual  way, 
but  the  Secretary  of  State  disapproved,  and  it  was,  as 
I  said,  vetoed  ;  since  then  another  act  has  been  passed, 
which  was  supposed  to  meet  the  ol>jeetions  made  to 
that  fii-st  passed,  but  an  attempt  is  now  being  made 
to  induce  him  to  veto  it.  He  has  not  done  so  yet, 
and  I  do  not  know  whether  he  will.  But  the  present 
act  is  a  very  small  one  indeed.  It  does  very  little 
more  than  authorise  the  Government  to  use  the  metric 
weights  itself  for  its  own  purposes,  which  hiu'dly 
needs  an  act  one  would  think,  as,  there  being  no  law 
upon  the  subject  at  all,  auybody,  in  fact,  may  use 
any  weights  he  pleases. 

11.893.  Not  excepting  the  Govcrnmeul  ?— Not 
excepting  the  Government.  IJesides  tiiose  questions 
as  to  administrative  advantage  whiclt  the  Government 
might  derive  from  an  improved  use  of  scientific  advice, 
there  is  the  further  question  of  the  co-ordination  of 
the  scientific  research,  such  as  it  is,  which  goes  on  in 
India  under  the  control  or  with  the  support  of  the 
Government,  with  that  of  England,  and  no  doubt  this 
would  be  much  facilitaled  >)y  a  system  of  reference 
to  a  body  able  to  view  the  whole  in  a  systematic  way. 
I  may  notice  that  astronomicji!  observations  are  made 
at  the  single  observatory  we  now  have  in  India  at 
Madi-as.  The  system  on  whicli  they  are  made  was 
referred  for  advice  to  the  Astronomer  Royal,  and  I 
understand  that  the  Madras  Astronomer  is  now  to  a 
certaiu  extent  guided  by  certain  instructions  that 
were  drawn  out  by  tiie  Astronomer  Royal.  There 
can,  I  su|>pose,  be  no  doubt  that  if  astrunomicid 
observations  were  carried  out  in  it  systematic  w; 
the  different  observatories  in  tlie  didi-rcnt  co!< 
and  parts  of  the  world  over  whicli  I'hiLdand  Iji 
influence,  more  useful  results  might  be  ohtalnnl  iluii 
if  the  observations  wete  made  without  ic 
one  another.  TJiis  remark  will  eq 
meteorological  observations  which  jire  niade  in  1 
On  this  subject  1  would  say  that  l,lii'i-(i  is  n^ 
at  all  in  my  mind  that  Iiidi;i  is  tiiu  |iI;ico  „\'  :,\\  otlit  rs 
where  such  oliservadons  may  liest,  br  (ihmIi'  willi  ;i.  pro- 
spect of  advancing  mcteorologleal  M-icricc.  OI-,  r;i||i(r,  I 
might  say,  ol"  ci-ejitlng  it ;  for  it  can  he  har.l'l 
exist  at   j»resent :   I    Ihink    tliaf    tin-, 
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subject:  in  the  cyclones  which  occur  in  Bengal,  there 
is  commonly  a  tremendous  wave  formed  at  the  mouth 
of  the  Hoogly,  which  raises  the  water  16,  17,  or  18 
feet  above  the  level  of  high  water  at  spring  tides  at 
the  mouth  of  the  river ;  the  consequence  is  that  the 
neighbouring  districts  arc  subject  to  the  most  terrific 
inundations,  and,  in  order  to  prevent  them,  it  would 
be  necessary  to  raise  very  high  embankments  at  the 
mouth  of  and  along  the  banks  of  the  Hoogly.  And 
then  the  question  arises,  if  those  embankments  arc 
made,  what  would  be  the  result  on  the  river  ?  Would 
this  tremendous  wave  run  up  the  river  iu  such  a  way 
as  to  be  dangeiously  destructive  in  the  upper  reaches  ? 
Some  people  said,  if  you  make  the  embankments,  Cal- 
cutta will,  on  an  occasion  of  that  sort,  be  12  feet  under 
wati-i-,  which  is  not  an  agreealde  result  to  contemplate. 
The  question  was  referred  to  the  Astronomer  Royal 
for  his  opinion  whether,  supposing  we  embanked  the 
Hoogly,  tliere  was  any  such  danger  of  Calcutta  being 
put  under  water.  That,  again,  is  one  of  the  practical 
questions  which  arise  in  which  it  is  necessary  to  call 
for  the  assistance  of  science. 

Before  leaving  the  subject  of  the  prosecution  of 
scientilic  research  in  India,  I  would  beg  leave  to  say 
that  if  England  desires  to  promote  the  progress  of 
science  it  ought  not  to  consider  that  everything  that 
is  done  for  that  purpose  in  India  should  necessarily 
be  paid  for  by  India  itself,  because  India  is  so  ex- 
tremely poor  that  if  that  principle  is  affirmed,  you  will 
not  get  it  done  at  all;  and  if  England,  under  the 
feeling  that  it  is  the  duty  of  a  great  country  like  this 
to  promote  science,  desires  to  carry  on  scientific 
researches  out  of  the  country,  it  should  not  hesitate 
about  spending  a  little  money  in  India  as  well  as  here. 

There  is  one  other  manner  iu  which  the  proposed 
body  might,  I  think,  be  useful,  which  has  been  sug- 
gested by  others,  namely,  that  it  might  attempt  to 
organise,  in  some  degree,  the  independent  scientific 
societies,  which  appear,  at  the  present  time,  to  do  their 
work  in  rather  a  straggling  way.  I  do  not  say  this 
with  any  intention  of  making  disagreeable  reflections 
ou  any  of  the  scientific  societies,  but  I  think  that 
some  sort  of  organisation,  or  some  sort  of  amicable 
relations,  might  be  estaldished  between  them  which 
would  tend  to  their  own  convenience,  and,  anionLrotlier 
things,  to  the  saving  of  their  money,  anden;ibling  the 
money  which  comes  umlcr  thuir  control  being  more 
usefully  appropriated. 

11,894.  {Chuiriu'iii.)  Can  you  point  out  any  special 
instances  of  what  yi.ur  i\-fer  to  ? — ily  ideas  have 
been  suggested  from  what  I  have  heard  other  people 
say  ;  but  I  may  give  as  an  illustration  of  my  meauing 
that  there  is  a  great  deal  of  money  spent  ^^\^o\\  house 
rent  by  the  difierent  learned  societies,  and  ii'  they 
could  be  got  to  combine  and  to  use  rooms  iu  connnon, 
wliich,  to  a  certain  extent,  I  siiould  suppose mi^ht  be 
done,  and,  to  a  errinin  cxtriit,  1  believe,  is  intended  to 
lie  ihmv  by  some  of  llie  elilei"  of 
Imllding  at  Ibirllngiou  llou^e,  e 
ell'eeled  Iu  thai,  sort  of  way. 

ll,S!l.->.  {Mr.  S.nnnrlso,K)  You 
tial,  do  yon  not.,  that  the  selentifie 
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siderable  convenience  to  the  minister,  and  a  better 
prospect  of  getting  useful  administrative  aid,  in  having 
a  body  that  would  remain  in  existence  for  some  time, 
and  so  acquire  a  certain  practical  ability  in  dealing 
with  the  sort  of  questions  that  came  before  it,  and 
that  would  be  able  to  make  its  recommendations  in 
harmony  one  with  another,  which  I  think  is  also  an 
extremely  important  thing. 

11.897.  The  difficulty  that  arises  in  my  mind,  and 
on  which  I  would  like  to  have  your  opinion,  is  this, 
that  if  the  Under  Secretary  were  likely  to  commit  an 
error  in  his  selection  of  the  advisers  upon  any  specific 
subject,  that  error  would  probably  attach  only  to  that 
special  instance,  whei'eas  if  an  error  were  committed 
in  the  constitution  of  the  council,  or  the  commission, 
in  the  lirst  instance,  that  eiTor  would  be  apt  to  run 
through  all  the  proceedings  of  that  council,  and,  there- 
fore, be  liable  to  be  much  more  prejudicial  ? — Of 
course,  as  far  as  it  goes,  that  objection  is  real  and 
solid  ;  but  I  think  that  it  is  a  sort  of  objection  which 
is  apphcable  to  every  permanent  appointment  of  every 
description.  But  if  there  is  a  risk,  on  the  one  band, 
of  a  wrong  man  being  selected  for  a  permanent  post, 
there  is  a  certainty,  on  the  other,  that  by  constant 
change  you  lose  a  great  many  of  the  advantages  which 
you  would  obtain  by  continuity. 

11.898.  But  the  choice  is  not  between  a  council 
constituted  in  the  way  you  propose  and  no  coimcil  at 
all,  but  between  that  council  and  a  council  constituted 
in  some  other  way  ;  as  for  instance,  one  constituted 
of  heads  of  departments  with  certain  other  ex-ojficio 
members  ;  and  the  question  is  whether  the  advantages 
or  the  disadvantages  of  each  of  those  two  modes 
would  be  greater  or  less? — Perhaps  I  do  not  exactly 
understand  what  is  meant  by  tlie  expression  "  a  council 
"  of  heads  of  departments,"  or  to  what  departments 
the  question  refers. 

11.899.  A  council  of  the  various  scientific  depart- 
ments now  connected  with  the  Government,  as,  for 
instance,  the  Astrouomer  Royal  ? — No  doubt  a  useful 
council  might  be  so  constituted,  though  I  should  not 
myself  prefer  that  plan,  and  if  it  were  adopted  I 
should  be  disposed  to  exclude  the  military  and  the 
naval  departments. 

11.900.  You  think  that  those  departments  should 
be  self-contained  as  far  as  scientific  information  goes, 
or  if  they  were  in  want  of  information  they  should 
apply  for  it  where  they  thought  it  could  be  best  ob- 
tained ? — Yes,  I  think  so,  for  the  practical  working  of 
their  own  departments  and  branches  of  administration. 

11.901.  {Professor  Huxley.)  Does  your  objection  to 
cx-officio  members  apply  to  persons  who  are  at  the 
head  of  purely  scientific  establishments,  like  the  As- 
tronomer Royal,  the  president  of  the  Royal  Society, 
the  superintendent  of  the  Natural  History  Collections 
at  the  British  Museum,  the  director  of  Ivew,  and  other 
persons  of  that  stamp  ? — My  objection  to  cx-officio 
members  is  merely  this,  that  I  think  the  qualities 
which  would  be  required  of  the  commission,  accord- 
ing to  my  conception  of  it,  are  not  necessarily  those 
which  would  be  found  in  the  head  of  any  particular 
department  at  any  particular  time.  From  amongst 
those  heads  of  departments  you  miglit  be  able,  very 
probably,  to  select  some  of  the  best  possible  men  for 
the  commission  ;  but  it  does  not  follow  that  every 
Astronomer  Royal  ivould  necessarily  be  the  sort  of 
man  that  I  should  like  to  have  in  the  commission, 
neither  does  it  follow  that  the  man  who  is  at  the  head 
of  the  British  or  any  other  Museum  at  any  given 
moment  would  he  so.  I  do  not  say  that  I  have  any 
objection  at  all,  or  could  have  any  objection,  to  such 
persons  on  account  of  their  holding  those  posts,  but  I 
think  that  it  would  be  better  to  make  a  selection.  I 
conceive  that  for  practical  and  useful  jrarposes  the 
council  ought  to  be  more  or  less  en  rapport  with  the 
minister  and  with  the  scientific  department ;  and  that 
if  the  department  or  the  minister  were  saddled  with 
ex-officio  members  who  did  not  possess  their  confi- 
dence, or  act  in  harmony  with  them,  it  might  seriously 
damage  the  practical  utility  of  the  commission. 

11.902.  Even  supposing  that  ihosQ  ex-ojfivio  \nQm.~ 


bers  were  balanced  by  a  sufficient  numlier  of  nomi-      Maj.-Gen. 
nated  members,   what  would  you    say  ? — Then   we    R-  Strachey, 
come  to  the  diffictilty  of  the  number  ;    if  you  intro-         FJt.S. 
duce  the  ex-officio  element,  then,  as  you  say,  it  may    ^^  j^^  jg^^ 

be  necessary,  according  to  such  a  scheme,  to  introduce       _„ 

an  additional  number  of  nominated  members  to  balance 
them  ;  and  the  question  arises  whether  you  do  not 
then  get  an  impracticably  large  body. 

1 1 .903.  (il/r.  Samue.lso7i.)  Taking  a  very  im- 
portant department  which  is  now  in  process  of  de- 
velopment, the  Department  of  Public  Health,  would 
you  say  that  it  should  be  self-contained  with  refer- 
ence to  all  scientific  questions  arising  under  it  ? — 
Certainly,  I  look  upon  the  administrative  depart- 
ments of  the  Government  (if  they  are  to  be  carried  on 
at  all  effectively)  as  necessarily  requiring  to  be  self- 
contained.  I  feel  satisfied  that  whatever  was  pro- 
posed, it  would  be  impracticable  to  Avork  any  such 
department  on  any  other  basis ;  that  the  department 
would  not  and  could  not  submit  to  it ;  they  would 
not  undertake  the  responsibility.  If,  for  instance,  the 
executive  health  department  of  the  Government  had 
to  carry  on  its  operations  under  instructions  received 
fi'om  a  body  of  this  sort,  it  would  almost  necessarily 
follow  that  the  department  would  say,  we  cannot 
accept  any  responsibility  for  what  is  done  under  such 
a  system  ;  we  do  not  accept  the  dogmas  of  your 
central  council,  and  we  cannot  usefully  act  under  them. 

11.904.  Could  you  give  any  instances  of  the  subjects 
which  should  peculiarly  be  referred  to  the  central 
council,  seeing  that  education,  within  very  wide 
limits,  would  also,  under  your  scheme,  be  a  Govern- 
ment Depai'tment,  and  which,  so  far,  should  be  self- 
contained? — My  understanding  would  be  that,  so  far 
as  the  application  of  existing  knowledge  is  required 
by  any  branch  of  administration  for  its  regular  duties, 
that  branch  of  administration  should  be  responsible 
for  finding  its  knowledge  and  for  applying  its  know- 
ledge ;  but  that  occasions  would  arise  when  the  de- 
partment would  have  sufficient  humility  to  say,  there 
is  an  extremely  disjjuted  or  difficult  point,  and  we 
should  like  to  have  the  very  best  scientific  advice  on 
it,  apart  altogether  from  administrative  practice.  As 
regards  sanitary  questions,  let  us  take  that  of  infec- 
tion, supposing  that  subject  were  in  a  position  in  which 
such  inquiry  could  be  made  regarding  it.  What  is  the 
nature  of  infection,  or  under  what  circumstances  does 
infection  arise  ?  That  might  very  properly  be  re- 
ferred, as  a  special  question,  for  consideration  pui'elyin 
a  scientific  point  of  view,  taking  a  scientific  aspect  of  it. 

11.905.  Would  not  that  bo  rather  a  roundabout 
way  on  the  part  of  the  Health  Depai'tment  of  obtain- 
ing information  ? — I  think  not  necessarily,  because, 
as  I  endeavoured  to  explain  before,  the  Health  Depart- 
ment merely  deals  with  questions  of  medical  or  bio- 
logical science,  whichever  you  term  it,  in  reference  to 
the  particular  subjects  that  come  before  them  ;  it  is  a 
department  to  give  practical  application  to  scientific 
knowledge  of  a  certain  soi't.  If  a  reference  of  the 
sort  I  have  spoken  of  were  made  by  the  department 
to  a  board  like  this,  supposing  that  board  is  satis- 
factorily constituted,  they  would  be  in  a  position  to 
recommend  some  course,  or,  at  all  events,  to  take  the 
steps  for  making  any  necessary  inquiry  on  any  specific 
point,  and  they  would  be  supposed  also  to  be  in  a 
better  position  than  anybody  else  to  induce  the  respon- 
sible minister  to  accede  (o  any  reasonable  request 
made  in  that  behalf. 

11.906.  One  might  say  almost  that  they  would  act 
the  part  of  umpires  between  the  department  and  the 
minister  in  any  case  of  dispute  ? — Either  as  a  sort  of 
superior  scientific  adviser,  or  as  an  umpire.  I  think 
that  last  would  he  one  of  their  most  useful  functitais  ; 
but  I  feel  quite  confident  that  it  would  entirely  destroy 
the  activity  and  usefulness  of  any  public  department, 
to  make  it  responsible  for  carrying  ou  t  any  of  its  duties 
under  the  dictation  of  any  such  board. 

11.907.  Even  in  such  a  case  as  the  appointment  of 
the  recent  committee  on  the  construction  of  ship;^,  do 
you  think  it  requisite  for  such  aiipointmcni  that  it 
should   rather    have    emanated   from    thr    iTs[iMii>ibIc 
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officers  than  fi'om  tlic  minister  ? — I  would  not  draw 
any  nvccise  line.  Tiiere  would  always  be  a  tendency 
in  any  departnieut  for  the  officers  to  think  that  they 
are  better  than  they  really  are  ;  and  the  minister  may 
have  a  justifiable  cause  for  thinking  that  the  oilicers 
are  not  quite  so  good  as  they  affect  to  be,  or  as  they 
think  themselves  to  he,  and  he  may  be  perfectly  justi- 
fied, therefore,  in  desiring  that  some  investigation 
should  take  place  outside  of  tlieni. 

11.908.  Ill  such  a  case  as  that  would  you  have  con- 
sidered it  more  desirable  that  that  investigation  should 
have  been  conducted  by  persons  appointed  by  the  sup- 
posed .scientific  commission  than  by  a  committee  ap- 
pointed by  the  minister  direct  ? — 1  think,  practically, 
the.  results  would  be  pretty  much  the  same;  under 
the  existing  system  the  minister  appoints  a  committee 
or  commission,  after  having  gone  about  and  made 
inquifies,  and  having  tried  to  satisfy  himself  who  is 
the  best  possible  person  to  consult,  while,  on  the  other 
plan,  he  would  remit  the  question  to  the  commission, 
wliich  would  make  inquiries,  but  the  presumption  is 
that  they  would  be  in  a  bettei"  position  to  make  such 
inquiries,  and  to  arrive  at  pfojter  conehisions,  after 
having  made  them,  and  could  better  advise  the  minister 
whom  he  should  consnh.. 

11.909.  Tliat  would  be  one  of  tlie  functions  Avhich 
you  would  like  to  see  exercised  by  the  commission  of 
which  you  are  speaking  ? — Yes,  in  relation  to  those 
subjects. 

11.910.  Yon  mean  so  far  as  purely  scientific  ques- 
tions or  mixed  scientific  questions  are  eoucerned  ? — 
Yes,  In  a  case  sucli  as  you  refer  to,  the  minister 
would  have  to  decide  whether  the  question  at  issue 
was  really  a  scientific  question,  or  whether  it  was  an 
administrative  question.  It  is  not  a  \ery  easy  thing 
always  to  draw  the  line  exactly  between  the  two,  and 
he  would  either  ask  the  advice  of  such  a  commission 
or  he  wonld  not,  according  as  the  scientific  part  of 
tlie  inquiry  predominated,  or  what  you  may  call  the 
practical  or  the  administrative. 

11.911.  Heferring  again  tolndia,  do  you  think  that 
the  question  of  the  establishment  and  organisation  of 
the  Civil  Engineers'  College  might  fairly  have  been 
left  to  a  body  of  that  kind,  if  it  existed  ? — I  do  not 
think  there  could  have  been  any  olijection  to  it. 

11.912.  iiutr  is  that  one   of  those  questions  which 

The  witness 


you  would  liave  liked  to  see  referred  to  such  a  body  ? 
— If  there  had  been  any  general  wish  or  any  largely 
expressed  wish  on  the  part  of  people  in  England 
that  there  should  bo  such  a  reference,  I  can  only  say 
that  I  could  not  see  how  there  could  be  any  objection 
to  making  it.  I  am  not  altogether  prepared  to  say 
that,  necessarily,  very  useful  results  would  have  como 
from  it. 

11.913.  lam  endeavouring  to  arrive  at  what  amount 
of  science  you  tliink  should  turn  tlie  scale  ? — It  would 
bo  extremely  difficult  to  say.  I  think  in  all  those 
cases  that  wliatever  i-nles  you  make,  the  responsible 
minister,  in  every  department,  will  in  each  particular 
case  act  as  he  likes.  He  is  a  great  deal  too  powerful 
to  be  bound  by  any  rules  that  are  made  for  defining 
tlie  duties  of  a  scientific  commission. 

11.914.  Do  you  think  that  the  question  of  the 
])ro[)er  gauge  for  the  Indian  railways  would  have  been 
referred  to  a  body  of  that  sort  ? — I  am  very  much 
mixed  up  personally  with  it,  but  I  should  have  said 
Certainly  not.  I  look  upon  that  us  entirely  a  depart- 
mental question  ;  I  do  not  think  it  is  in  any  sense 
scientific.  One  can  hardly  say  that  any  scientific 
considerations,  properly  so  called,  very  much  affected 
the  decision  which  was  come  to. 

1 1.915.  In  point  of  fact,  it  would  be  questions  rather 
of  pure  and  experimental  science  than  mixed  ques- 
tions, involving  much  in  the  nature  of  administration, 
for  which  such  a  council  would  be  used  ? — I  do  not 
know  that  I  could  put  it  more  definitely  than  I  did 
before. 

11.916.  With  reference  to  India  as  well  as  to  Eng- 
land, you  would  lay  down  the  same  rule  that  the 
functions  of  the  council  should  be  confined  to  new 
matters  rather  than  those  which  had  already  been 
taken  up  by  the  departments  ? — I  tliink  so  ;  each 
administrative  department  of  the  Government  should 
be  responsible  within  itself  for  the  application  of  ex- 
isting scientific  knowledge  to  the  objects  Avhich  it  has 
to  carry  out,  but  if  anything  occurs  beyond  that,  or 
which  requires  any  exceptional  application  of  know- 
ledge, then  a  reference  might  properly  be  made  to 
such  a  council  for  assistance  or  advice. 

11.917.  (C/iciinncDi.)  Are  there  any  other  points 
upon  wliich  yon  would  like  to  make  additions  to  your 
evidence  ? — I  am  not  aware  of  any. 

withdrew. 


Adjourned  to  Friday  next  at  12  o'clock. 
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11,!)2().   And    Ihal.    is   the,   olhee    «hi,di   you  hold  at  .a  eensidlali ve  eoiinc-il  would    l>c  a  ;;reat  adviuila^e  ?— 

present? — Yes.  It   niirlil,    he   lo    a,  eerliiiii  extent.     1  Imve   read  tlio 

ll,!t21.   Yon  Imve  had  ^Teal,  ex|i(nienee  in  rarryiiif;  ]ireeis    ol'  Colonel  SlranKo'.s  evidence,  and  when    that 

(Hit   inecliunieal   engineering  work   geiaaally  ? — Very  proposal  was  lirst  snggesled  to  me,  1  was  rather  in- 

greal.  (dined    to    eoncnr    in    those   views,    but    on    liirthcr 
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roflection,  I  fancy  tliat  it  would  not  be  satisfactory  in 
the  long  run ;  that  it  is  too  large  a  scheme,  and  that 
the  woi'k  really  would  not  be  so  much  advanced  by 
such  a  Council  as  it  might  appear  ;  that  it  would  fall 
more  upon  some  individual  who  would  really  have  the 
whole  work  to  do,  and  whose  knowledge  on  the  point 
that  he  advanced  would  be  the  knowledge  of  all  those 
who  had  to  speak  about  it.  It  seems  to  me  that  a  much 
smaller  committee,  with  power  to  select  the  best  men 
in  the  kingdom  to  carry  out  experiments,  would  be 
more  satisfactory. 

11.926.  Can  you  give  the  Commission  a  statement 
as  to  the  mode  in  which  the  Government  (so  far  as 
you  have  had  expei-ience  of  its  proceedings)  acts,  when 
it  requires  scientific  advice,  at  present';^ — -As  a  rule 
scientific  questions  of  the  kind  referred  to  in  the 
precis  that  I  mentioned,  are  settled  by  the  Ordnance 
Select  Committcej  of  which  I  was  a  member  for  a  few 
years,  When  the  questions  came  forward  some  one 
individual,  very  often  myself  in  those  days,  had  to 
investigate  the  matter  so  far,  and  then  to  write  some- 
thing about  it;  the  subject  was  then  discussed  at  the 
general  meeting  of  the  committee  ;  but  since  that 
time  a  great  change  has  taken  place.  A  good  many 
scientific  men  have  been  rising  up  from  year  to  year, 
and  at  the  present  time  the  most  of  the  knowledge 
that  the  War  Department  requires  it  finds  within 
itself. 

11.927.  Do  you  think  that  it  is  generally  able  to 
obtain  scientific  advice  of  the  highest  quality  ? — I  do 
not  remember  any  instance  of  their  going  outside  for  it. 
It  generally  comes  voluntaiily  from  the  outside, 
when  anything  fresh  comes  in,  such  as  in  the  cane  of 
Sir  William  Armstrong  and  a  great  many  others,  who 
are  continually  pressing  things  upon  the  Government. 
Some  are  worthless  and  some  are  valuable  ;  but  there 
is  a  great  deal  of  scientific  knowledge  contained  within 
the  War  Department,  although  it  is  very  quietly  con- 
ducted. The  names  of  the  individuals  I  daresay  are 
very  seldom  heard.  There  are  some  men  whose  names 
have  never  been  mentioned,  very  obscure  men,  in  the 
War  Department,  who  nevertheless  go  to  the  bottom 
of  the  questions  connected  with  some  of  those  things 
which  are  referred  to  in  a  part  of  my  letter  as  quoted 
by  Colonel  Strange  ;  but  still  there  is  nobody  in  the 
Arsenal  that  goes  thoroughly  into  the  class  of  subjects 
that  I  refer  to,  that  is  something  a  long  way  beyond 
anything  that  we  now  attempt,  but  still  they  are  further 
advanced  in  the  Arsenal  than  in  any  other  place  that 
I  know  of  in  reference  to  ordinary  knowledge  of  cast 
iron  and  many  other  collateral  subjects. 

Ilj928.  Do  you  think  it  would  be  desirable  that 
they  should  have  some  other  I'Cgularly  constituted 
scientific  council  or  authority  to  whom  they  could 
appeal  ? — It  might  be,  I  could  easily  imagine  that  it 
might  be  so.  I  do  not  sit  here  to  say  a  single  woi'd  for 
the  War  Department  from  any  selfish  or  interested 
motive,  but  at  the  same  time  I  am  quite  sure  that 
there  is  far  more  within  the  War  Department  of  real 
science  than  the  world  is  inclined  to  give  credit  for. 

1 1.929.  Have  you  had  any  occasion  to  form  a  decided 
opinion  as  to  the  need  of  anything  further  than  exists 
at  present  ? — There  is  a  very  great  deal  which  1  should 
like  to  see  taken  in  hand  systematically. 

11.930.  Will  you  point  out  what  changes  you  would 
like  to  see  introduced  ? — There  is  thatquestiou  in  my 
letter  which  Colonel  Strauge  refers  to;  1  tliink  that 
is  a  most  important  one,  and  although  we  know  a  very 
great  deal  with  regard  to  iron,  cast,  wrought,  and  in 
the  condition  of  steel,  tliere  is  yet  very  much  which 
we  do  not  know,  and  I  am  persuaded  that  if  wc  could, 
with  certainty,  treat  ordinary  cast  iron  in  the  way  that 
we  sometimes  do,  nearly  by  chance,  we  should  do 
away  witli  three-fourths,  or  a  very  large  proportion 
of  the  wrought  iron  which  is  now  used  in  this  country, 
and  we  should  use  cast  iron.  A  great  deal  of  the  east 
iron  of  commerce  is  not  much  above  five  tons  per 
square  inch  in  tenacity,  but  we  can,  by  trying,  get  it  up 
to  lotonSj  although  some  of  the  reasons  that  deter- 
mine that  high  character  are  obscure  and  it  is  very 
diilicult  to  see  what  they  are.     I  should  like  that  the 
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subject  of  cast  iron  should  be  thoroughly  exhausted,  J.  Amleison, 
and  at  the  same  time  I  should  like  to  see  the  physical  J^^q>  LL.D., 
properties  of  iron  thoroughly  exhausted.      In  1847  a  __ 

Royal  Commission  was  appointed  to  investigate  iron    u  jum.' 1S72, 

with  reference  to  the  fall  of  a  certain  railway  bridge.       .. 

Lord  Wrottesley  was  Ihe  chairman  of  that  Commission, 
which  did  an  immense  deal.  I  consider  that  the  Blue 
Book  which  contained  the  result  of  its  pi'oceediiigs 
has  done  more  to  enlighten  us  with  regard  to  the 
minutire  of  knowledge  relating  to  iron  than  anything 
that  had  been  done  before,  or  has  Ijeen  done  since. 
And  what  I  should  prefer  would  be  one  or  two  men, 
not  such  a  eumbrons  machinery  as  a  Royal  Comnns- 
sion,  set  to  work  with  :i.  pro]ier  laljoralory  and  with 
every  apparatus  to  carry  oul,  ^\dlat  wc  want  tn  know, 
and  to  work  it  through  by  private  experiments,  ]nii, 
twice  or  three  times,  but  hini<lred.s  ol'  times,  so  ihid  wo 
should  soon  come  to  know  the  natural  laws  thai,  govei'ii 
elasticity,  &e.  From  all  the  experiments  that  are  re- 
ferred to  in  books  that  I  have  seen,  and  I  have  made 
some  thousands  of  experiments  testing  the  elasticity  of 
materials,  according  to  all  that  has  been  shown  by  the 
short  specimens,  one  is  inclined  to  say  that  Plooke's 
law  is  right,  and  that  there  is  a  point  where  elasticity 
may  be  considered  perfect,  a  good  way  towards  the 
ultimate  breaking  strength  of  the  material,  but,  accord- 
ing to  those  experiments  made  by  the  Commissioners, 
it  is  showu  that  the  elasticity  is  scarcely  perfect  even 
at  the  commencement,  and  that  elasticity  continues 
even  to  the  end.  With  regard  to  that  Commission,  if 
only  more  of  its  time  had  been  spent  in  repeating  a 
number  of  the  experiments,  and  if  it  had  been  asso- 
ciated with  chemists  who  could  have  worked  out  the 
other  questions  that  we  referred  to  a  minute  ago,  and 
if  some  one  could  have  been  told  oft'  to  reduce  all  that 
that  Blue  Book  contains,  so  that  we  could  grapple  with 
it ;  there  are  hundreds  of  lessons  taught  in  that  book  if 
people  would  take  the  trouble  to  wade  through  it,  but 
it  is  a  gi'eat  labour  to  get  at  it,  and  so  it  passes  away 
without  being  read  scarcely  by  anybody.  In  my 
opinion  there  is  a  mine  of  knowledge  in  that  book,  and 
a  mine  of  wealth  to  this  country  if  it  were  studied 
and  reduced  to  practice.  What  I  should  like  to  see 
would  be  some  two  or  three  scientific  men  who  would 
work  out  the  chemical  and  physical  facts  that  we  wish 
to  reach  ;  and  that  they  should  work  in  harmony, 
with  the  aid  of  plant  and  apparatus  and  all  Ihings 
necessary  to  get  at  the  knowledge  that  we  wish  for, 
and  that  they  should  be  supported  and  jiroi^erly 
encouraged  until  the  thing  is  done;  but  1  do  not 
think  that  a  great  council  could  do  uuich  towards 
helping  forward  the  ultimate  result  that  we  wuuld 
arrive  at. 

11,931.  Have  any  propoi^als  of  the  kind  ever  been 
submitted  by  you  to  the  heads  of  departments  ? — 
Never.  I  have  watched  this  sort  of  thing  for  yeai's, 
and  have  thought  it  over,  but  I  have  never  spoken 
about  it.  There  is  another  very  important  subject 
which  I  might  mention  to  the  Commission.  Some 
twenty  years  ago,  we  were  using  ten  or  twelve  pounds 
of  coal  per  horse-power  per  hour,  and  the  majority  of 
engines  still  require  six  pounds,  but  by  the  improve- 
ments that  have  taken  jdace  we  are  now  down  to  two 
pounds.  Tliere  is  a  little  engine  at  work  now  in  (he 
London  district  which  is  working  at  one  and  three- 
quarter  pounds.  There  is  a  great  gulf  yet  betwceu 
getting  steam  engines  that  will  work  at  one  and  three- 
quarter  pounds  per  hoi'se-power  per  Iiour,  and  the  point 
where  we  are  now,  I  mciui  getting  that  done  prac- 
tically, but  I  believe  that  if  the  right  man,  or  two  men, 
wi.-re  told  ofi-  to  thoroughly  investigate  this  subject, 
and  not  to  stop  working  until  they  had  brought  it  to  a 
practical  shape,  we  could  in  ten  years,  from  this  tinu', 
get  down  to  one  pound  per  Imrse-power  per  hour.  I 
see  that  there  are  very  many  leakages  of  loss  in  slcaiii 
engines  in  the  very  best  way  that  we  make  fhem  at 
present.  The  knowledge  that  was  gained  by  Joule's 
experiments  a  few  years  ago  seems  to  me  to  liavelieen 
of  immense  value.  Those  experiments  that  he  carried 
out  for  himself  were  the  sort  of  thing  which  I  think 
the  Government  should  have  done  for  the  sake  of  tho 
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couiilry.  He  ilid  nioro  to  miikc  engineers  tiioronglily 
(lissaii't^tied  -^ntli  (lieii'  iiresent  kmnvleLlgc  witli  j'egunl 
Tip  M'luit  thtjy  cnn  »lo  with  .stouiu  than  iinjthing  wliich 
luul  lic-en  done  hefore.  I  believe  that  what  Mr.  Joido 
did  will  do  RioTG  i'cw  this  country  tlian  o\v\\  what 
Jame;?  Wait  did.  The  part  that  Jiinie^  Watt  took 
iva;^  \'ety  groat,  and  the  world  gives  him  iuU  credit 
for  it,  bnt  tlie  woHd  is  scarcely  wilhng  to  give  crt^dit 
to  Joule  lor  v.'hnt  lie  will  do;  bnt  he  lias  niadj-  .-ill 
engineers  diss;ilislivd.  They  know  that  tlic  iHstsicrnn 
enijine  \-i  not  doiiiii-  onc-pixfh  ol'  tlie  work  wlii<-li  i' 
ought  to  de  and  can  do.  That  is  a  sad  A:\U:  of  inn.t- 
ti'rs  lo  liL-  in  when  we  know  1lia.t  we  ai'e  so  far  \^'ron;_';, 


bi 


I  llie 


end  . 


■Mid-; 


no  one  Aviil  go  to  the  triiiiblc  of  .1: 
Ibe  (jiiestion  so  as  to  iniprnve  the  slonni  en,'4"in(,' 
iiln  brdnne  ;  in  faei,  it  will  rost  a -reat  di;:d  of 
'and  a  -r<'at  deal  of  i-xpm^e.  I  have  no  .hadpl. 
;2.  ( Sn-  J.  P  K.i;/-Slnitflr,iorlh.)—  'J^ie 
jiublic  ;nv  no(,  snilicienlly  intrrcsled  in  (lie  |.;i]iiciil:ir 
rjuestion  at  pre.-^rnt  lo  exhaust  iho  subj(_:ct,  and  you 
lliiiik  Ihat  such  an  iovoslifrallon  oiigiit  to  bo  under- 
takrn  in  the  pnblir  interest  by  the  Government? — 
Tliat  is  my  der-Ide'l  o])inion, 

11.TO;5.  {Chainuajt.)  Do  you  1hiid:  if  de^ii'alilo 
ihat  the  Government  should  rsfabli.di  nny  hiboraluri,'^ 
fitr  carrj'tug  on  these  invosli;j;ati(iiis  ? — 1  should  like 
(o  ,^ee  a  grand  laboratory  fitted  wi(h  everything  thjit 
would  go  towards  the  inve-^tigatinn  '.)i'  such  iinitters, 
find  at  ihe  s;iiiie  time  a  testing  apparatus  for  getting 
nf  the  physical  facts  a^  well.  'J"o  get  up  the  proper 
]dant  would  be  \ery  expensive,  l.»ut  still  I  should  like 
the  nation  to  liave  it,  so  that  any  public  de]iar(nient 
C'lidd  go  to  this  same  laboratory  and  ask  theni  for 
ns.-^isl:uiee  to  invi'stigato  any  doubtful  point.  There 
nre  n;auy  doubtful  points  now  that  we  cannot  get  to 
till:  bottom  oi',  ^A'"!'  See  in  the  news]ia[)crs  from  time  to 
tinie  that  shell-  ;'re  breaking,  and  other  contingenc'i.'S 
of  Ihat  dcicription.  l-'or  although  there  is  a  great  dcrd 
known  of  the  natural  laws  thatare  at  work  that  deter- 
minu  these  fhlngs,  there  are  yet  fi  number  of  nature's 
Fccrets  that  we  do  not  know  anything  at  all  idiout. 
'\\'i!Cn  a  shell  is  broken,  we  see  ihat  tlie  crystallization 
■ry  fanciful  in  the  lines  of  direction  of  the  ciystals, 
nvs  the  r-nme  way,  sho-\ving  tliat  thei'e  are 
^;itur;d  law.  at  work  iluit  dHermine  them.  It  mi-ht 
h.-  iiiferr-'d  .-oinelihte--  ihat  I  he  eryslrdlization  was 
near<-;t  the  line  iiilo  sjiacu  at  widcli  (he  lieat  ])asses 
oti,  but  we  somet  lines  lind  it  away  fi'om  tliat  and  ^ning 
iji  curved  lines,  and  in  Ibllowini;-  lliat  \\\)  we  find  Ihat 
if  i'^  \\'!ien  it  conie-^  in  contact  with  anything  eiil.l, 
whirh  hastens  the  wiihdrawal  of  the  heat  iji  that 
dii-eetioii.  In  tlio  '^oiveiaiment  service  everybody  who 
frets  any  Vv'ork  to  (hi  worth  mentioning  is  overpowered 
wi!h  work — either  they  get  too  nnich  or  too  little  to 
do— and  th(;  investigator  should  not  be  itothered  with 
.-i.a.-b  miscellaneous  work.  V<.>r  exani])!e,  take  my 
<"i\vn  <-a-e,  Tmnyhave  oO  hnbj<els  in  a  day  many  tilings. 
Yesterday  I  had  well  oit  In  ,;,()  -nlMeets  to  tala 
.....1  go  Iiitu  Hicm  all  as  well  as  \  eonld,  and  I  die 
;j,i't  i.v<T  my  -woi-];  t(»  w'l'il.'.'  liie|ia|ier  ■\vliieh  new 
b.  Core  yonr  Gracr  nntii  U  n'.-ioel;  l;isl.  ni;Ji(.  A 
i  .  iiol  in  a,  fo-illoi)  to  jiursui;  Ire.  e-|  j.-itlnns  when 
ovi  ru-o|-|:<.l   in  tlial   way. 

I  \:.y-;  I.    The  lai.oi-al.'naeslh.M.yon  iveuinniend  w 
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ing  fee  of  say  500/.,  or  something  of  that  kind,  for  a 
dozen  or  20n)Ge.thigs  in  the  year,  and  Unit  they  should 
liave  the  power  to  decide  on  the  questions  that  require 
investigation,  or  to  consult  others  with  regard  to 
snhjeetfl  that  required  investigation,  and  that  they 
should  select  tlio  best  men  that  could  be  foiiadj  men 
like  Miidiael  Faraday,  and  men  who  will  really 
work-,  because  such  knowledge  can  only  be  obtained 
by  those  ^vho  can  work  and  will  work,  and  who  have 
(he  Iiead  as  well. 

11,1)37-  {(lidintKni.)  Are  you  able  to  give  any 
opinion  as  to  how  many  members  this  council  oaglit 
to  consist  of  V— I  lia\(^  not  thought  (jf  (bat. 

11,<I;3S.  Ibit  you  (hink  that  it  should  be  a  smaJl 
counei!  ? — Yes,  1  shoidd  (hitd;  a  small  niuidier  wrndd 
be  bet  ter  than  a  large  number. 

11.!);;!),  Would  yiiu  say  six  or  seven  would  lie 
sTilHeienl,  ? — Seven  ^voidd  be  sufncicnt,  -mx^  likely  to 
work  w*'il. 

thought  how  they  should  lie 
tiy  of  them  sliould  be  c.i-ojficio 
not  thought  of  that.  Much 
the  men,  no  (haibt,  an'l  the 
1   ]a-eventiiig  interest    and    self- 


11,940.  Have  yo 
apjiointed  ;  wdLCther 
members  r'  —  I 

would     dejirud 
diilicully    would 


lla^ 


1 1  ,:^1J.  VV'itiiont  the  assistance  of  some  such  council 
as  Ibis,  you  do  not  see  much  jirospect  of  the  Govern- 
ment causing  such  inquiries  to  be  made  as  von  think 
desirable? — I  See  no  synq)tom  of  it  at  the  present 
time. 

11,942,  At  present,  if  they  felt  generally  the 
necessity  of  instituting  such  investigations,  they 
would  ]>robably  feel  some  dlfliculty  in  discorcring 
how  to  proceed  in  the  best  way  ? — They  would,  indecib 
I  lathei'  liko  the  idea  of  the  council  having  authority, 
bueause  I  feid  sure  that  the  weight  of  their  opinion, 
wdien  it  came  (o  bear  upon  any  branchof  the  Govern- 
meiii,  woiud  tell  more  than  the  opinion  of  the  smaller 
men  within  the  de])artmcnt.  and  that  the  Government 
would  be  less  likely  to  ovcriade  such  good  ad\  ice  front 
Ihe  council  than  it  does  from  individuals. 

11,94:J.  ^\"IKt.t  is  your  opinion  as  to  the  necessity  of 
any  expi'riments  for  ascertaining  tin-  rehttion  of  the 
dillerent  metals  and  alloys? — There  is  nmch  to  \\c 
dune  in  that  direction. 

11,944.  (Sir  J.  P.  Kai/-Shuftlcirnri!i,\  I  think 
you  complain  tliat  tiie  amount  of  adminlsti-:;(i\-e  work 
wliieh  neces-arily  falls  \\\xm  yon  personally  prevents 
you,  in  the  relation  which  you  hohl  in  the  great  de- 
]):iT'tment  with  which  yon  are  connected,  lo  a  very 
great  extent,  from  ]nn'suing  original  research  r — Y'e-;. 

Il,fi4.).  Suiiposing  that  a  lindted  c'einaal.  such  as 
that  which  has  beeu  suggesbHl,  existed,  it  ■^\ou[d  be 
very  hni)ortant,  would  it  nol.  that  tlie  council  should 
have  Hie  I'nll  lieneiit  of  all  the  opiiorlunific-^  ol  ohscrva- 
lioii  whirh  von  tiave  ha.l  of  the  wants  ol'  vonr  own 
d.^iKUlmeni,  and  thai  yon  shonhl  have  some  tolerably 
direct  relation  with  lliat  council,  so  as  to  e,iab|r  you 
to  suggest  subjects  [\>y  iuves(ii;'atinn  ajlecliie'-  iiracti- 
cally  ll 
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tory  might  be  placed  ? — Somewhere  ncm-  London,  but 
I  have  not  thought  of  the  jilace  ;  a  port  of  Grccuwich 
Hospital  might  he  Kuitalile. 

11.948,  You  would  not  have  it  in  cnnnesion  with 
Woolwiclt,  would  you  ? — There  is  too  much  at  AVool- 
wich  already,  in  my  opinion. 

11.949.  (Chairman.)  Colonel  Strange,  I  think,  re- 
commended two  or  three  laboratories;  a  chemical 
laboratory,  a  physical  laboratory,  and  a  physiological 
laboratory  ;  do  you  concur  in  that  opinion  ? — T  should 
prefer  them  all  to  be  together  in  the  same  range  of 
buildings,  because  they  would  be  large  buildings;  and 
I  fihould  like  to  see  them  under  one  head,  and  I  should 
like  not  only  to  aee  the  best  man  that  eould  be  got  In 
each  branch,  but  I  would  prefer  an  administrative 
man  rather  than  a  scientific  man  over  the  three,  and  I 
have  reasons  for  wishing  that;  I  think  that  it  would 
work  better  and  produce  greater  haiinony  if  the  tliree 
were  on  a  ]jar,  witli  an  administrative  man  over  alt  of 
them,  and  higher  than  either,  even  although  he  had 
not  HO  much  scientific  knowledge ;  I  should  like  him 
to  have  great  wisdom  rather  than  mere  knowledge,  and 
there  is  a  mighty  difference  between  the  two,  because 
a  man  may  have  plenty  of  knowledge  and  may  have  no 
wisdom,  or  a  man  may  have  plenty  of  wisdom  hut 
may  have  comparatively  little  knowledge.  If  you  go 
into  the  country  you  sometimes  find  a  farmer  with 
wi?<lom  that  you  would  almost  think  could  govern  the 
nation;  and  you  may  find  a  man  of  great  scientific 
attainuK'nts  with  Imt  very  little  common  sense. 

11.900.  Are  you  quite  satisfied  that  the  investi- 
gations which  you  contemplate  wonld  sirfiiciently 
occnpy  the  laboratory,  and  that  there  would  be  no 
risk  of  its  remaining  nnemjiloyed  ? — Not  for  a  long 
time  to  como.  Tlicro  is  much  that  we  arc  in  the 
dark  about  ;  we  are  groping  in  the  dark  iu  almost 
evcrytiiing  at  present. 

11.901.  New  and  important  qucstious  would  arise 
requiring  investigation  ? — Yes. 

11,9-j2.  And  you  think  tlnit  those  shoukl  lie  in- 
vestigated in  this  State  laboratory,  and  also  that  all 
the  expenditure  connected  with  those  investigations 
should  be  defrayed  by  the  State  ? — I  am  decidedly  of 
that  opinion. 

ll,9o3.  (Dr.  Sharpey.)  You  look  upon  such  a 
laboratory  as  important,  not  so  ]ni]ch  for  the  sake  of 
giving  oppoituuities  to  independent  workers  in  science 
as  for  the  solving  of  those  im]xirtant  questions  which 
you  refer  to  ? — Yes,  that  is  what  I  would  lilce  to  see, 
for  the  solving  of  those  questions.  It  wonld  affect 
the  country  immensely  if  wo  could  get  through  them. 
It  will  come  in  time,  I  have  no  doubt,  by  private 
enterprise.  We  are  going  at  a  great  j^ace  now,  but 
there  are  a  few  tilings  which,  if  they  were  solved, 
wonld  liberate  the  energy  of  the  country  to  an  im- 
mense extent. 

11,954.  Mr.  Jonle  made  all  iiis  important  experi- 
ments at  home,  did  he  not  ? — Yes. 

ll,9o.5.  If  there  had  been  such  a  laboratory  as  we 
have  been  speaking  of,  wonld  it  have  been  of  any  ad- 
vantage to  Mr.  Joule  in  his  investigations  ? — It  might 
have  been  advantageous  to  Mr.  Joule  to  have  the  use 
of  that  lai)0vatniyj  Ijnt  no  one  could  have  done  it  better 
than  he  did.  Two  or  three  have  gone  througli  the 
same  thing  in  Germany  or  in  France;  1  forget  at 
this  moment  whicli,  but  they  all  agree  that  what  Mr. 
Joule  did  is  the  best,  and  the  advantage  derived  from 
the  way  in  which  Mr.  Joule  put  it  to  the  world  is,  that 
he  put  it  so  plainly  that  everybody  can  understand 
it.  The  little  amount  of  heat  necessary  to  raise  a 
pound  of  water  one  degree  will  lift  772  pounds  one 
foot;  that  anybody  can  understand  and  carry  away. 
There  arc  very  many  books  written  by  those  who 
investigate  such  subjects,  which  really  one  cannot 
understand. 

11,956.  That  great  and  important  result  was  at- 
tained in  his  private  laboratory,  and,  no  doubt,  he 
happens  to  be  a  gentleman  who  can  afford  to  give  the 
time  and  liestow  the  expense  required  ;  but  it  is  not 
so  much  for  such  cases  that  yon  think  the  State 
laboratory    would   bo  useful  as   for  the  resolving  of 


.s]ieeial  questions  referred  for  investigation? — Tliat 
question  is  solved  as  far  as  Mr.  Joule  is  concerned, 
but  there  are  other  points  which  cause  more  difficulty 
as  you  get  closer  to  the  practical  application.  It  is 
very  well  to  say,  "  Bo  this  and  that "  to  the  steam 
engine,  but  the  question  is  how  to  do  it.  Men  will 
what  is  called  invent  this,  that,  and  the  other,  for 
hundreds  of  years,  and  I  daresay  they  will  come  to  it 
at  last,  but  I  really  believe  from  my  own  investigations 
last  year,  in  the  way  of  closing  up  the  leakage  of  heat 
that  passes  away  from  steam-engines,  that  we  are 
not  far  removed,  if  any  man  will  take  the  trouble  to 
spend  'the  money,  from  getting  steam-engines  tbat 
will  work  as  well  as  our  present  engines  work  with 
a  ])Ound  of  coal  per  horse-power  per  hour. 

11.957.  {Chairman.)  Have  you  the  power  of  carry- 
ing on  investigations,  at  present,  at  Woolwich,  to  a 
certain  extent  ? — I  have  not  the  time,  and  there  is  no 
one  thei'C  who  systematically  works  in  that  diredion. 

11.958.  How  far  should  you  lie  able  yourself  to 
carry  on  investigations  if  you  were  relieved  from  somo 
part  of  your  ordinary  routine  duties  ?— I  should  not 
suppose  that  I  was  the  one  to  carry  on  experiments  of 
this  bind;  I  would  uot  suppose  that  I  had  the  kno-\v- 
ledge.  It  wants  men  of  great  learning,  but  it  would  be  all 
the  better  if  they  were  practical  men,  bocsmseif  there 
were  a  practical  man  with  Professor  Tyndall,  or  some 
one  who  knows  all  about  beat,  and  everything  connected 
with  the  collateral  subjects,  associated  witli  the  prac- 
tical men,  I  believe  that  we  should  very  soon  reach  the 
pound  of  coal  standaiil. 

11.959.  You  have  drawn  our  attention  to  the  diffe- 
rence between  wisdom  and  scientific  kno^vledge ; 
which  do  you  think  is  most  required  in  the  mem!)ers 
of  this  scientific  council  whicii  you  would  recom- 
mend ? — I  f;i.ncy  that  the  presi^lent  should  have  the 
wisdom. 

11.960.  But  yon  (liink  lluat  a  large  amount  of 
scienthie  knowledge  wimld  be  essontial  fur  the  nicni- 
bers  of  the  council? — -Yes,  cerfainiy.  i'araday  would 
have  made  a  capital  member,  but  I  am  uot  sure  that 
lie  "\TOuld  have  made  so  good  a  president  as  ho  would 
have  made  a  working  member. 

11.961.  Do  you  think  it  would  be  jjossiblc  that 
the  minister  himself  should  be  the  president  of  the 
council  ? — If  ho  had  the  time  to  give  to  it  that  would 
do  more  to  keep  every  one  iq>  to  the  work  tlian 
anything  else,  I  am  ipii(e  sure. 

11.962.  {Sir  J.  F.  Kay-ShnUlca-orth.)  Might  tlir,  o 
not  be  probably  a  scientific  permanent  secretary  i-f 
considerable  position,  with  a  general  kiutwledge  uf 
science  and  with  large  administrative  expri-If.-nce,  \\'lio 
might  preside  over  the  council  ? — Yes,  tlial  ^vl.mld  do 
very  well. 

11.963.  {Sir  J .  Lnhbock:)  In  the  exanduations  of 
the  seicnco  schools,  would  yon  make  the  iiiarks  de- 
penilent  in  any  way  upon  the  liteiary  aliility  of  Ibe 
student? — When  two  papers  are  of  equn.l  scicntilic 
value,  I  read  them  again  ami  give  the  pi'eponderance 
to  the  best  written  p;iper. 

11.964.  That  is,  1  presume,  in  the  ca;-e  of  competi- 
tions ? — Yes. 

11.965.  Uut  as  far  as  pass-oxaminati()ns  are  con- 
cerned, if  the  scientific  answers  were  correct,  wbat 
Avould  you  do? — I  then  neglect  the  best  liter;iry 
papers  unless  they  come  to  lie  matched  with  one 
another. 

II3966.  As  far  as  passes  are  concerned,  you  wimld 
make  them  depend  upon  the  scienthic  knov,lcfl'>;i; 
which  the  pa] »er  exhibited  ? — Yrs,  \  .nni  r;illicr  nlr;i^id 
to  see  those  who  Iiave  not  much  !>ook-le;iniing'^t;iking 
to  scieutilie  work. 

11,967.  You  would  1)0  sorry  fliat  nny  ]>urson  wlio 
had  scientific  knowledge  should  be  exchnh'd  onnccamt 
of  his  absence  ofljook  learning  ? — I  saw  sumo  pjtp'Ts 
marked  "ploughmen,"  and  I  looked  them  up.  Tliey 
were  very  low  of  course,  but  one  could  nut  la-lp  being 
pleased  to  see  ploughmen  working  at  iu  tiling  of  tliat 
sort,  probably  having  to  walk  every  day  :Lliout  i'ou[-  or 
five  miles  to  the  classes.  The  s[ielling  is  visry  bad 
sometimes,  but  I  am  quite  sure  it  is  improving. 
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11,968.  {Dr.  Shfirpcy.)  Difl  those  ploughmen  answer 
upon  niecLinics  ? — Yes.  In  the  country  they  will 
very  soon  require  ploughmcu  to  know  mechanics; 
and  I  was  rather  pleased  to  see  that  those  phin^hmen 
were  in  various  parts  of  the  country.  I  do  not  know 
how  they  came  to  have  a  class  that  iliey  could  go  to, 
because  they  arc  so  isohiled  ;  hut  there  arc  a  con- 
siderable number  of  ploughmen  in   various  partd  of 


the  country  who  send  papers  for  examination,  espe- 
cially in  Forfarshire. 

11,969.  {Chairman.)  Do  you  refer  to  ploughmen 
cmidoyed  in  steam  cultivation? — All  tliat  I  have  to 
guide  mc  is  just  the  word  "ploughmen"  as  the 
avocation,  placed  opposite  to  the  name  of  the  student. 

\_Sce  Afi'KNDix  XII.] 


The  witnesd  withdrew. 


William  SroTTiswooDE, 
lI,;iTO.  {C/i(fin/ifi//.)    I   licliovc   you  are    vicc-iu-o- 
siGeiil  ;oul  also  Irrasurrr  of  (he  Koyat  Society  ? — I  am. 

11.971.  And  also  ronncclcd  with  many  other  learned 
eocictics  and  institutions  ?^With  the  liritish  Asso- 
ciation, and  with  the  Royal  Institution,  the  Mathe- 
matical Socii'ty,  and  others. 

11.972.  Have  you  seen  Ihc  proposals  of  .some  of 
our  former  witnesses  for  a  council  ol'  science  (o  advise 
the  G'lvernniout  ? — I  have. 

11.973.  Are  you  favourable  to  the  appointment  of 
Bueh  a  council  ? — I  think  it  is  the  most  complete  and 
perfect  suggestion  that  lias  yet  been  made,  and  I 
have  al\v;ivs  looked  ui)on  it  as  an  ai'rangemcnt  to  the 
carrying  out  of  Avliieli  all  otliers  shnuld  be  directed; 
but  at  the  same  lime  the  proposal  is  a  large  oiie,  and 
it  iiilL'ht.  be  worlli  coiisiiler-al  inn  whether  some  inter- 
mediate ^rlirnie  Inr  r:n-llr|-  nellon  ^lionld  be  ]m-oih,.m.1. 

I1,H74.  !!'  ;iny  couiieil  (without,  at,  pre-eiil  going 
into  its  eonstitulion)  were  a|ipi->iuted,  in  whose  hands 
do  you  think  tliat  a[)pointnicnt  should  be  placed  ? — 
I  think  it  clearly  should  be  in  the  hand.-^  of  the 
minister  with  whom  it  wou!<l  bo  in  direct  relation. 

11.975.  You  wonid  leave  the  choice  absolutely  to 
him  and  not  make  the  appointments  in  any  i'es|K'ct 
fj'  <>lfit'f.t>  ? — There  might  very  well  be  certain  c.c-offino 
memlK.Ts,  such,  for  instance,  as  the  Astronomer  lioyal 
for  the  time  lieing,  tlie  pre.-.idcnt  of  the  Itoj'al  Society 
for  the  time  being,  and  pcrliaps  others. 

11.976.  Do  you  think  that  the  members  should  lie 
paid  ? — I  think  that  if  the  business  of  that  council 
were  considerable,  if  the  occasions  on  which  they 
ehouhl  be  considted  by  the  Government  were  fre- 
quent, and  if  they  were  expected  to  undertake  ;i.iiy 
long  investigatioir,  it  would  iie  quite  necessary  that 
the  services  of  the  council,  and  of  those  who,  under 
them,  undertook  those  investigations,  should  be  paid. 

11.977.  What  is  your  opinion  as  to  whether  the 
appointments  shoidd  be  for  life,  or  otherwise? — I 
think  that  they  should  be  madu  for  n  period  long 
enough  to  see  any  of  those  long  ijueKtions  carried 
through;  that  they  .should  be  long  enough  to  enable 
the  mcmiters  to  get  thor<-aighiy  into  the  working  of 
Euch  a  system,  hut  I  should  be  indisposed  to  suggest 
that  t.liey  should  be  made  for  IHe.  The  case  whicli  I 
have  in  my  mind  is  not  quite  parallel,  it  is  true,  but 
in  coiiiiexio!)  witli  llu^  Iridi;i  ( >/iiee  there  is  a  C!ouncil 
■whose  ;i]ipointnu'n(.s  ;ire  now  ma<le,  1  l.ielicv*',  for  a 
[.i/rl.Hl  nl'  ten  or  twelvr  ye;irs  ;  tliey  arc  paid  jmd 
niret  regnholy,  ronl  a  gre;,l,  numhe.i-  nC  qiiestiims,  pru- 
bably  all  hr|■gl^  tjm-l  inii.s  <'eniiM,-le(l  with  the  (iov<Tn- 
niCNt  of  ImiII;.,  an^  rvirrivd  In  Iheni,  ;uid  I  b.-li.^ve 
th;il  llM-ir  :iM\lr,.  i-  Inntid  oi'lhc  'ju-.iir.l  pnssihle  s.t- 
Vii-     h.     Ilir   S.t1(.|;m-\    of    Shilr     inr      jiuli;..        'l'li(-y    ;,ic 
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woiiM   probahly  he  'ir.-hahlc  in    lh 
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I  1,97:).  I  lav  any  nindiliralio 
Selv's  h^  yon  n.>  n-^.\,rrt<  the.  .■oiniei)  llm.l.  has  hren 
I)r0|K>.M'(l  by  hiiTiiei'  wilne.-sc-;  ?_A|  pivsml.  it  is  the 
custom,  on  many  oceasion^,  Ibr  ih,-  (  ;o\rrniiietU.  Ina.sk 
the  advice  oi'  the  Itoyal  Sor'iel,y  upon  (|nrslioiis  sub- 
mitted to  them,  OI'  arising  in  lln;  pi'ogtt^ss  ol' tlieir 
administration,  arul  the  Roya.l  Sneiely  has,  wherievei' 
calh.'d  upon,  given  its  best  a,tteii(jitii  lu  (.In.se  i\\u-::- 
tioiis  in  n,-spons(.--  to  the  infpiiry.  I  do  not  think  Ihni. 
it  would  be  possible  lor    the    council  of    the   liuyal 


;,  I'^sq.,  F.It.S.,  examined. 
Society  to  undertake  \cry  much  larger  labours  than 
they  at  prt^sent  do  ;  Ijut,  at  the  same  time,  I  thiidi. 
that  they  might  be  asked  whether  they  coidd  on  nmre 
frequent  occasions,  or  pcrhajw  upon  even  largei'  ques- 
tions than  they  have  hitherto  been  consulted  upon, 
appoint  special  committcea  ad  hoc  out  ol  their  mem- 
bers, or  other  persons  versed  in  the  .snltjects  which 
were  referred  to  them.  In  that  way  they  might 
largely  assist  the  Government  on  scieiilidc  questions. 

11.980.  Do  you  think  that,  with  certain  modifica- 
tions, the  present  system  would  bo  adequate  for  the 
object  in  view? — Ccrlainly  not  adequate  for  the  ob- 
jects wiiicli  former  witnesses,  or  I  m}'self,  have  ulli- 
nuitcly  in  view  ;  but  the  work  of  sucli  a  <.-ouncil,  the 
nature  of  it,  its  functions,  its  [lowcr,  and  its  duties 
would  very  much  turn  upon  tlu^  circumstances  from 
timi-  to  time.  It  would  depend  very  much,  for  in- 
slanee,  upon  the  degree  and  the  extent  to  which  the 
rbnernmeiit  chose  to  avail  itself  of  its  .services ;  and 
I  would  suggest,  as  a  material  consideration,  that  tlie 
importance  of  sucli  a  council,  its  work  and  its  ac- 
tivity, would  depend,  not  primarily  up.m  itr-elf,  but 
upon  the  Government  who  consulted  it.  If  the  Go- 
vernment should  abstain  from  consulting,  the  funetions 
of  such  a  council  would  tend  to  die  out.  If,  on  ihe 
other  hand,  the  Government  were  disjais^d  to  avail 
themselves  largely  of  their  advice,  the  council  would 
br'c«.'me  a  voiy  important  boily  in  the  countrv  ;  and, 
therefore,  with  cvcjy  good  disjwsition  on  their  part,  the 
inqiortanco  and  value  of  such  a  body  would  depend 
\cry  much  upon  the  mode  in  which  the  Government 
thought  fit  to  make  use  of  them. 

11.981.  Do  you  remember  many  instances  in  whieh 
yuu  considered  that  the  advice  of  a  cmnieil  of  the 
kind  would  liave  been  of  great  advantage  (o  the 
Government,  and  to  tho  nation? — Sevcrnr important 
cases  have  Ijcen  mentioned  by  former  witnesses.  The 
notable  case  of  the  "  Captain  "  has  been  in  the  mind  of 
every  one  ;  and  there  have  been  ([uestions  relalinix  to 
magnetism,  wliether  as  a  question  of  physical  scieneo 
or  of  its  importance  tu  navigation  in  connexion  with 
iron  .ships. 

11.982.  In  the  case  of  the  "  Ciqitain."  if  the  Go- 
vernment had  thought  fit  to  applv  to  the  Royal 
Soeiety,  do  you  think  that  they  would  ha\e  got  ad- 
vice that  would  have  la^eii  of  great  serviee  ?— 1  think 
that  Ihe  K<,yid  Soeiely  could  eerlainly  Inn  e  n,miinnled 
a  eommiilee,  or  they  eould  Jiave  named  iiidi\iduals 
wlio  would,  when  (binird  into  a  eeiumiHee  ha\e  lie'eu 
capalde,  .d'  giving  very  sound  ;hb  iee  upon  ihe  sulmrl 
_^   ll,9S;i.    q'!„.    eouneil    proposed    byfolonel    Strange 

tl'^il   iHmiberuonhl   be_    drsLbl!''?LV'lb/Md!i' heMla'.e 
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quenlly  ava,il  ilself  <if  I  ho    ad\ 
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11,981.  It  has  heeu  suggested  by  some   of  (he  wit- 


e;il    wilii 


Id 


■,  J   should  niy- 
uhl    not    uurr,- 


I  IIm 


nla 


op. 


ol'    111 


ROYAL  COMMISSION  ON   SCIENTIFIC    INSTRUCTION,   ETC.  : — MINUTES  OF  EVIDENCE,  221 


ncsscs  that  a  much  smaller  body  might  be  sufficient 
for  the  purpose,  not  so  much  to  couriuct  investiga- 
tions or  to  give  opinions  themselves,  but  rather  to 
point  out  to  the  Government  where  the  Ijest  advice 
can  be  obtained  ;  do  you  think  that  a  council  of  that 
kind  would,  in  the  first  instance,  be  preferable  to  a 
larger  council? — I  think  it  would  be  better  to  begin 
with  something  on  a  smaller  scale  ;  and  it  was  with 
a  view  to  that  that  I  alluded  to  the  possible  co-opera- 
tion of  the  Royal  Society  through  special  committees 
appointed  to  deal  with  any  questions  referred  to  them. 

11,985.  Should  you,  on  the  whole,  be  disposed  to 
recommend  that  the  Government  should  avail  itself  of 
the  advice  of  the  council  of  the  Royal  Society  in  the 
manner  proposed  rather  than  appoint  a  special  council, 
consisting  of  large  numbers? — I  think  that  if  Ihe 
Government  contemplated  availing  itself  more  fre- 
quently and  more  systematically  than  hei'etofore  of 
the  advice  of  scientific  persons,  it  might  be  well, 
as  an  immediate  step,  to  ascertain  whether  it  could 
not  avail  itself  more  largely  of  the  advice  of  the 
council  of  the  Royal  Society  than  heretofore,  and  as 
soon  as  the  work  became  too  much  for  them  to  deal 
with,  either  themselves  or  through  committees  of  their 
fellows,  then  I  think  would  naturally  arise  the  ques- 
tion of  appointing  an  independent  council.  In  my 
opinion  if  the  Government  for  the  time  being  should 
adopt  such  a  course,  such  question  would  very  shortly 
arise,  and  probably  the  natiire  of  that  council,  its 
magnitude,  and  its  constitution  would,  in  a  great 
measure,  be  suggested  by  the  circumstances  which 
rendered  its  existence  necessary. 

]  1,986.  Do  you  think  that  the  functions  of  such  a 
body  as  that  which  has  been  proposed  should  be  purely 
consultative  ?  —  I  think  that  the  initiative  should 
always  be  taken  liy  the  Government ;  that  it  should 
not  be  the  function  of  such  a  council  to  offer  sponta- 
neously advice  to  the  Government,  but  to  give  their 
advice,  their  opinion,  their  co-operation,  and  such 
information  as  they  were  able  to  obtain,  upon  any 
question  upon  which  the  Government  consulted  them. 

11,987-  Has  the  Royal  vSociety  ever  made  proposals 
itself  to  the  Government  without  being  asked  their 
opinion  on  matters  of  science  ? — They  have  from  time 
to  time. 

11.988.  The  British  Association  more  frequently 
perhaps  ? — As  f£^^quently.  And  I  do  not  consider 
that  the  existence  of  the  proposed  council  need  in  any 
way  interfere  with,  perhaps  it  might  rather  assist, 
proposals  from  either  of  these  bodies. 

11.989.  Colonel  Strange  and  some  other  witnesses 
have  recommended  the  establishment  of  laboratories 
at  the  public  expense ;  have  you  considered  that  ques- 
tion ? — 1  have  to  some  extent. 

11.990.  Do  you  concur  in  their  opinion  that  the 
Government  ought  to  establish  such  laboratories  ? — 
I  think  that  there  are  many  questions  on  which  it  is  ab- 
solutely uecessary  that  the  researches  and  observations 
should  be  carried  on  at  the  Government  expense. 
\\  6  have  already  in  existence  several  such  establish- 
ments: first,  the  Royal  Observatory  at  Greenwich, 
carrying  on  the  ordinary  astronomical  observations, 
aud,  to  a  certain  extent,  also  magnetical  and  meteor- 
ological observations.  We  have  the  Meteorological 
Department  of  the  Board  of  Trade,  with  its  own 
central  observatory  at  ICew,  and  other  observatories 
in  various  parts  of  the  countiy  connected  with  it  in 
respect  of  meteorology,  where  observations  and  ex- 
]:)erimcnts  are  continuously  carried  on.  There  is  the 
Ordnance  Survey  at  Southampton,  and  no  doubt  other 
establishments  of  the  same  kind.  These  establish- 
ments undertake  series  of  observations  and  experiments 
which  extend  over  long  periods,  which  require  con- 
tinual, and,  in  some  sense,  routine  work,  and  which 
observations  and  experiments  would  be  entirely  beyond 
the  resources  or  the  scope  of  any  private  observatory 
or  laboratory ;  and  few  persons  have  questioned  the 
propriety  of  maintaining  them  at  the  public  expense. 
No  doubt,  with  the  extension  of  science,  the  scope  of 
those  observatories  would  extend.  It  has  recently 
been   recommended  that  the  Royal  Obiiervatory  at 


Greenwich  should  undertake  observations  generally 
known  by  the  name  of  solar  physics,  in  connexion 
with  its  astronomical  observations,  and  that  I  believe 
to  be  only  one  out  of  several  similar  extensions  which 
would  immediately  or  very  shortly  recommend  them- 
selves to  scientific  people.  The  scope,  for  instance, 
of  the  Meteorological  Department  of  the  Board  of 
Trade,  although  already  wide,  is,  probaJjly,  by  no 
means  so  wide,  in  its  scope  of  the  phenomena  which 
it  takes  in,  as  it  may  very  shortly  be  expected  to 
be  ;  and,  doubtless,  the  same  observation  would  apply 
to  other  scientific  establishments  with  which  I  am 
not  myself  so  well  acquainted.  There  are  other 
investigations  which  it  is  very  desirable,  both  for 
the  sake  of  science  itself,  and  for  the  sake  of  its 
immediate  utility  to  the  country,  should  be  undertaken. 
Hitherto,  a  great  many  of  those  smaller  researches, 
it  is  true,  have  been  in  a  great  measure  supplied 
by  the  gi-ant  made  every  year  by  Parliament  for 
scientific  investigation,  and  entrusted  to  the  Com- 
mittee of  the  Royal  Society  for  that  purpose.  Others 
have  been  met  by  certain  funds  belonging  to  tho 
Royal  Society  itself;  others,  again,  by  the  funds  of 
the  British  Association,  all  of  which  are  administered 
in  general  principle  in  the  same  way.  It  has  appeared 
that  the  demands  upon  those  funds  have  not  much 
exceeded  the  funds  at  the  disposal  of  those  several 
bodies  ;  but,  at  the  same  time,  I  think  that  the 
adequacy  of  those  funds  is,  perhaps,  on  the  whole 
rather  more  apparent  than  real,  because  it  has  been 
known  beforehand  that  it  would  be  useless  to  apply  to 
any  of  those  bodies  for  a  very  large  grant  for  re- 
search, and,  therefore,  those  large  demands  have  been 
withheld  from  the  list  of  applications.  Certainly, 
in  respect  to  the  British  Association,  and,  to  some 
extent,  to  the  other  bodies,  it  is  generally  known 
beforehand  in  a  general  way  the  funds  which  might 
be  expected  to  be  available,  and  the  applications  of 
scientific  men  have  been,  I  know,  in  some  degree, 
measured  hy  what  they  knew  might  be  available  for 
such  purposes.  Therefore,  I  think  that  tho  fact  of 
the  applications  not  having  generally  exceeded  the 
funds  at  disposal,  is  l>y  no  means  a  measure  of  the 
amount  of  the  applications  that  might  very  properly 
be  made  to  them  if  it  were  known  that  larger  sums 
would,  in  case  of  real  necessity,  be  available.  It  is 
through  some  such  agency  as  that,  and  an  extension 
of  that  agency,  that  I  think  even  somewhat  larger 
researches  than  have  hitherto  been  contemplated  by 
those  bodit^s  might  be  undertaken.  And,  alrhough 
there  is  no  doubt  that  science  would  be  grcntiy 
extended  hy  the  existence  of  large  and  clHcient 
laboratories  in  available  positions,  yet  1  still  think 
that  a  good  deal  might  be  done  by  larger  grants, 
utilised  at  existing  establishments,  either  pul>lic  or 
private. 

11.991.  Tiie  observatories  which  you  recommend 
could,  in  your  opinion,  be  attached  to  existing  obser- 
vatories; an  observatory  for  solar  physics,  for  instance? 
—This  might  be  met  by  an  extension  ol'  the  existing 
observatories. 

11.992.  Do  you  think  that  it  would  be  as  useful,  if 
attached  to  Greenwich,  as  if  a  special  observatory 
were  cstablislied  for  the  pur|Jose? — I  have  no  doubt 
that  if  an  independent  obsei'vatory  were  adapted  to 
that  pur])Ose  and  furnislied  with  adi_(|uati'  instrLinients, 
aud  manned  hy  .such  a  stall*  as  one  could  wish,  more 
would  be  dune  in  sucli  an  independent  observatory,  ho 
manned,  than  by  a  branch  of  the  Royal  01)servatury  at 
Greenwich,  but,  at  the  same  time,  (hat  would  in\olve 
such  a  much  larger  expense,  that  I  lhong)it  that  tlio 
the  question  of  expense  would  perhaps  uutweigli  thu. 
scientific  advantages  to  be  gained  by  it. 

11.993.  Do  yon  think  that  a  great  deal  might  be 
done  by  making  some  additions  to  tlie  present  observa- 
tories ? — A  great  deal,  because  in  a  large  observatory 
there  are,  not  uutrequently,  instruments  only  jjartially 
employed.  For  example,  at  Greenwich  there  is  a 
large  and  very  fine  instrument  suited  to  the  investi- 
gation of  solar  physics,  which  is,  at  all  e\ents,  largely 
disposable  for  such  observations. 
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W.  11,994.   The    larger  laboratories   that  have  been 

Spotiiswoodc,  recomuiended  by  some  "witiiessea  have  been  roconi- 
J:.-^'!.,  F.Il.S.  jjicnded,  I  think,  partly  for  two  ol^jfcts,  partly  with  a 
.  .  ~]Q~r,  view  to  the  general  advancement  ot'iscience,  and  partly 
J '"'  with  a  view  to  conducting  investigations  directly  con- 
nected with  the  service  of  the  country.  Have  you 
ibvraed  any  opinion  as  to  whether  they  are  required 
for  the  latter  object  ? — The  existing  establishments 
at  Woolwich  and  Shoeburyness  for  gunnery,  at  South- 
ampton for  the  survey,  and  at  the  dockyards  for  ship- 
building and  compasses,  arc  doubtless,  in  some  sense, 
sulliciont  for  the  public  SL-rvice.  Hut,  at  the  same  lime, 
past  expericnco  seems  to  show  llint,  on  many  tpiestiona 
arising  even  in  these  departments,  an  opinion  and 
advice  in  some  sort  of  an  independent  character  (in- 
dependent, I  mean,  of  the  department)  would  bo 
extremely  valuable. 

11,995.  You  Irne  spoken  of  (ho  Government  grant 
U»  the  lloyal  Society,  and  of  other  funds  of  tlie  same 
kind ;  should  yon  like  to  see  those  funds  increased  by 
a  tlefinito  amount,  or  would  you  rather  contemplate  ns 
a  preferable  arrangement  that  the  Koyal  Society  and 
(he  British  Association  should  make,  on  special  occa- 
sions, application  for  larger  funds  for  more  expensive 
investigations? — I  think  that  an  extension  of  the 
Government  grant  would  be  in  itself  desirable,  but 
that  its  extension  in  the  first  instance  should  arise  out 
of  demands  known  to  exist  after  no  very  long  period. 
I  should  expect  tliat  the  minimum  which  might  be 
voted  every  year  would  increase  materially,  and  al- 
though it  would  be  desirable  that  there  always  should 
be  a  possible  margin  beyond  the  sum  voted,  yet  I 
think  that  the  minimum  voted  every  year  would  very 
poon  increase  considerably  beyond  its  present  limits. 
These  questions  run  very  much  into  one  another,  and 
if  it  wci'e  left  to  the  Royal  Society  or  to  any  other 
such  private  body  to  make  applications,  the  Govern- 
ment would  probably  find  itself  frequently  in  the 
difficulty  in  which  it  is  understood  to  be  now — that  is 
to  say,  that  it  would  have  great  difficulty  in  dis- 
criminating between  objects  which  were  worthy  of  a 
grant  of  public  money,  and  those  which  were  not.  I 
might  instance,  by  way  of  explaining  what  1  have  in 
my  miud,  a  case  which  recently  occurred.  Apjiliea- 
tion  was  made  by  the  British  Association  throuL;]!  its 
president,  Sir  William  Thomson,  for  a  grant  of"  150/. 
for  the  reduction  of  tidal  observations.  That  appli- 
cation ^vas  declined,  not  on  the  ground  that  the  object 
was  otherwise  than  good,  not  that  it  was  an  object 
unfit  for  the  expenditure  of  public  money,  but  because, 
if  the  Treasury  granted  this,  they  did  not  see  how 
they  would  be  able  to  refuse  other  applications  from 
scientific  bodies  or  individuals.  That  is  to  say,  that 
their  difliculty  lay  in  their  having  no  means  of  dis- 
crimination and  no  relialile  advice  whereby  they 
sliould  tell  what  application  should  be  acceded  to,  and 
wliat  should  not  l>o  granted.  Tlierefore,  uidess  thoso 
varions  applications  of  which  we  were  speaking 
came  througli  some  recognised  Ijody,  it  would  bo  the 
business  of  the  Government  for  the  time  being,  or 
the  Department  to  which  they  were  addressed,  to  jmlgo 
whether  they  were  applications  which  were  to  bo  ac- 
ceded to  or  not,  and  that  is  the  very  knot  wliieh  I 
believe  it  is  the  desire  of  this  Cninmission  to  UDtic,  so 
that,nnlcBs  there  wen- some  recognised  channel  throindi 
whicl]  the  n|>i,licaiioti  shnidd  pass  before  arriving7tt 
the  Government,  we  ;du)n]d  not  stand  in  any  better  posl- 
'■'■"  Ihan  we  do  now.  1  have  already  made  my  answer, 
""■"''■  too  long,  liiit  one  pojjit  in  the  orgiiuis;i.- 
ftisJ!  Association  nippeitrs  to  mn  in  s»>ino 
iiHirate  tlie  point,  and  it  is  this,— th:i,L 
every  a|)plH;uf,,oi,  (or  (lie  appointment  of  u  committee, 
whether  J.ivolving  grant,  ot  mon(,y  or  not,  has  to  pass 
through  a  certain  committee  called  the  Goinmittee  of 
Recommendations.  'J^hat  enmmittee  Is  composod  of 
the  pn^SKlents  of  the  seeti.ms  for  ihcitinie  beinv  the 
j.rcsideni,  for  the  as-oeiation,  and  other  seli't:t(Ml  sri<.n- 
tific  members  pr-i:)8ent  at  the  mwl.lng.  It  is,  in  iUct 
the  most  scientilic  element  in  the  association, 'and  un- 
less ;i,:iy  application  for  a  grant  receives  the  siinerloii 
of  that  committee,  it  is  not  by  tlio  body  itseU:    'I'hwe- 


pcrhji|»s,  ratlif 
lion  of  tli( 
dogi-ce   to    illi 


fore,  that  body,  the  Committee  of  Recommendations, 
stands,  as  it  were,  between  the  general  committee  of 
the  association  and  the  particular  applicants,  and  all 
suggestions,  both  those  of  Colonel  Strange  and  of 
others,  have  gone  to  this,  that  there  should  be  some 
scientific  body  to  stand  between  the  applications  for 
public  money  for  scientific  purposes  and  the  Goveru- 
ment  who  has  to  muke  the  grants. 

11.996.  (j^/r.  Samuelson.)  You  are  acquainted,  of 
course,  with  the  contents  of  the  letter  of  the  3rd  of 
June,  in  which  the  Chancellor  of  the  Exchequer  de- 
dined  to  entertain  the  application  of  the  British 
Association  for  funds  for  the  reduction  of  tidal 
observations,  and  which  is  in  the  following  terms  : — 
"  The  Chancellor  of  the  Exchequer  has  referred  to 
"  the  Lords  Commissioners  of  Her  Majesty's  Trea- 
"  snry  the  memorial  of  the  Biitish  Association  for  (he 
"  advancement  of  science  forwarded  to  him  with  your 
"  letter  of  the  21st  nit,,  |u-aying  for  Government 
"  assistance  in  connexion  with  tidal  observations.  I 
"  am  to  state  that  lln.ir  Lord3hi|)s  have  given  their 
"  anxious  attention  to  the  memoi'ial,  and  that  they 
'•'  arc  fully  sensible  of  the  interesting  nature  of  such 
"  investigations,  but  that  they  feel  that  if  they 
"  receded  to  this  request,  it  would  be  impossible  to 
*'  refuse  to  contribute  towards  the  numerous  other 
"  objects  which  men  of  eminence  may  desire  to  treat 
"  scientific^ally.  Their  Lordships  must,  therefore, 
"  though  with  regret,  decline  to  make  a  promise  of 
"  assistance  towards  the  piTsent  object  out  of  public 
"  funds  "  ? — I  am  acquainted  with  that  letter. 

11.997.  Does  it  not  appear  on  the  flace  of  that  letter 
that  (he  Government  are  unwilling  to  contribute  funds 
for  an  object  which  they  acknowledge  to  be  of  im- 
portance, on  the  ground  that  it  might  lead  to  their 
baving  to  contribute  funds  for  other  oijjects  which 
they  would  acknowledge  to  be  equally  important? — It 
appears  so.  But  if  a  variety  of  applications  were 
made,  which  to  the  Government  appeared  equally 
important,  and  if  for  any  reason  they  were  unpre- 
pared to  accede  to  all,  tliey  would  be  in  a  difliculty, 
from  lack  of  the  scientific  knowledge,  to  enable  them  to 
weigh  the  relative  importance  of  the  subjects  laid 
before  them. 

11.998.  Do  you  think  that  that  was  really  the 
meaning  of  that  letter,  or  are  you  acquainted  with 
circumstances  which  would  induce  yon  rather  to  put 
the  interpretation  upon  it  contained  in  your  evidence 
in  chief? — They  have  already  niade  grants  in  answer 
to  similar  applications.  Recently,  tJioy  granted  the 
sum  of  2,000/.  for  the  observations  of  the  last  soka- 
eclipse  in  answer  to  the  appIie;ition  on  the  part  of  tho 
British  Association,  the  same  body  as  made  this 
application.  And,  llieivfore,  it  appeared  to  nio  that, 
while  acknowledging  the  importance  of  Sir  W. 
Thomson's  application,  thov  found  it  nocess;ny  to 
draw  tho  lino  somewhere,  not  upon  any  principle  of 
scientific  value  or  of  public  importance,  but  arbitrarily, 
as  stated  in  the  terms  of  their  letter. 

11.999.  So  that  it  is  not  your  opiin*on  that  the 
words  in  that  letter  roaUy  bear  tho  wide  application 
which  at  first  sight  they  wonUl  be  capable  e!'?— I 
have  stati'd  my  view  of  i'ho  meaniin;  of  the  Ictlcr,  and 
the  gri>unds  of  it, 

IL'.OOO.  \qm  stated  that  you  would  not  j-oconmicnd 
that  (Ih-  coinicil  should  suggest  inquiries,  but  rather 
that  tlioy  slioid.l  mlviso  t!ie  Covornment  on  any 
(|nes(.Mms  which  might  bo  submitted   (o  them  ;  what 

is  your  rensmi  Ibr  making  th:i.i  distliiction  ? I  uienid, 

rallii'r,  that  Ihoy  should  not  initiate  anv  questions 
arising  out  of  the  administration  of  the  (Government. 
.!  did  m.I,  howevei',  intend  to  convey  (ho  meaning  that 
they  should  bo  debarred  fron.  suggi;sting  subjects  of 
invest I'^ation  as  matters  of  seiencc. 

12,001.  J„  roforonce  to  yonr  suggestion  that  they 
should  not  lnter^^re  <.f  (heir  o>vn  motion  in  n^iy  inattCT 
within  lie  com,.et,oncy  of  tho  Government  .hTurt- 
menls,do  not  yon  think  that  that  distinction  would 
not  mnount_to_much,  seeing  thut  thero  are  so  many 
ways  (,1  bringing  subjects  before  tho  Government  in 
such  a  lorin  a,s  would  compel   them   to  reler  them  lo 
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such  a  coLincil  if  it  exisied  V — I  think  that  there  mip;ht, 
doubtless,  be  many  ways  in  v/hich  those  questions  could 
he  made  to  aiisc,  but  that  woiihl  depend  eiitii'dy  upon 
the  mode  in  "which  the  council  conducted  its  business, 
and  would  not  form  any  part  of  their  general  instruc- 
tions or  any  p.'irt  of  their  fundamental  constitution. 

1 2.002.  I  presume  that  your  objection  to  the  council 
initiating  any  inquiries  relating  to  matters  within  the 
competency  of  the  Government  departments  would  be. 
lest  any  friction  should  aiise  between  the  council  and 
the  department.^ — Quite  so;  it  would  be  a  matter 
rather  of  policy  than  of  anything  else. 

12.003.  ]>ut  if,  by  the  asking  of  a  question  in  the 
House  of  Commons,  or  in  any  other  way,  tlie  Govern- 
irient  were  placed  un<ler  the  necessity  of  referring 
those  questions,  would  it  not  be  the  case  that  that 
friction  would  scarcely  be  avoided  ? — Certainly  ;  and 
the  means  and  scope  of  the  council's  inquiries  would 
be  unbounded,  and  in  whatever  way  a  question  was 
brought  before  them  by  the  Government,  whether 
willingly  or  unwillingly  on  the  part  of  the  Govern- 
ment, their  course  of  action  would  bo  equally  clear 
and  equally  imperative. 

12.004.  (Professor  Stoltcs.)  When  you  say  that 
you  think  tliat  tlie  council  should  not  directly  iulerfere 
with  the  administration  of  tho  Government,  do  you 
go  so  far  as  to  say  that  if  they  thought  there  was 
something  going  "wi'ong  for  want  of  a  tittle  scientific 
knowledge  they  might  not  represent  it  to  the  Govern- 
ment ? — Certainly  not. 

12.005.  (71/)'.  Sanncclso)!.)  Then  the  advantage  of 
a  council  of  this  kind  would  reside  in  this,  that  it 
would  be  able  to  recommend  investigations  ? — Cer- 
tainly. 

12.006.  But  it  would  have  this  inconvenience,  thai 
not  quite  the  same  latitude  would  be  left  to  the  Go- 
vernment, if  it  existed,  with  reference  to  the  obtaining 
of  a  scientific  opinion,  as  if  they  were  at  liberty  to 
refer  the  questions  to  a  committee  appointed  ad  hoc 
or  not,  as  they  might  judge  to  be  most  expedient  ? — 
It  is  quite  true  that,  of  course,  the  Government  would 
be  limited  by  applying  to  this  council  for  its  advice 
on  the  subject,  but  I  should  expect  tliat  the  council 
would  very  frequently  avail  itself  of  members  not  of 
its  own  body,  and  thus  form  by  itself  a  committee  ad 
hoc  upon  the  subject  ;  I  think  that  all  that  we  can  do 
is  to  suggest  tlie  method  most  likely  to  furnish  the 
Government  with  good  information  and  advice  ;  and 
that  if  that  council  fails  in  doing  that,  it  fails  in  one 
great  object  for  which  it  was  proposed  to  be  consti- 
tuted ;  and  a  failure  in  that  respect  would  really  be 
a  failure  of  the  scheme,  a  result  which,  in  recommend- 
ing it,  one  would  not  contemplate. 

12.007.  And,  therefore,  the  question  l^ecomcs  one  as 
between  a  council  of  that  kind  and  the  appointment 
of  special  committees  as  the  occasion  may  arise  ? — 
iSpeciai  committees  might  be  appointed  by  the  council 
itself,  and  I  should  expect  that  a  special  committee 
wouM  be  better  appointed  by  such  a  council  than  by 
the  Secrctai'y  of  State  for  the  depai'tment  in  which 
Ihe  question  aro.'ie. 

12.008.  Take,  for  instance,  the  committee  which 
■was  lately  a])pointed  on  the  construction  of  ships  of 
war,  your  ojiinion,  then,  would  be  that  it  would  have 
been  better  if  that  committee  had  been  appointed  by 
a  scientific  council  rather  than  liy  the  First  Lord  of  the 
Admiralty  ?— I  should  suspect  that,  in  the  long  run, 
committees  would  be  better  appointed  by  the  advice  of 
such  a  council  than  independently  by  the  Secretary  of 
State. 

12.009.  Would  you  kindly  state  your  reasons  for 
that  opinion  ? — The  council  would  consist  of  persons 
conversant  with  the  different  subjects  of  science  in 
which  the  questions  arose  ;  and  they  would  be  them- 
solvcs  acquainted,  either  personally  or  otherwise,  with 
the  men  who  would  be  best  able  to  give  advice  ii]»on 
the  suhjeei,  and,  even  over  and  above  tliat,  I  should 
j)r<'sume  that  there  would  be  much  personal  communi- 
cation between  the  ministry  and  the  council,  and  if 
the  minister  in  comnmincation  had  reason  to  think 
that  he  could  improve  the  suggestion  of  the  coiineil, 
he  would  have  an  opportunity  of  making  his  views 


kno\\'n,  and  that  wiihout  in  any  way  interfering  viith 
what  I  should  consider  of  paramount  importaiice, 
namely,  absolute  indopcndenee  of  judgment  on  (he 
part  of  the  council. 

12.010.  The  council  would  be  arj|juiiiLed  u[jun  the 
responsibility  of  a  single  minister? — That  i;^  ;l  i-ug- 
gestiou  which  has  been  made,  and  which  I  ^^upjx'se 
most  of  the  witnesses  who  have  advocated  that  scheme 
had  ultimately  in  vievi^. 

12.011.  Is  that  your  opinion  also? — It  is.  lint. as 
to  whether  tlie  council  should  belong  to  a  particular 
department,  while  I  think  it  very  desirable  that  nil 
scientific  questions  bliould  lie  brought  to  one  lbcu:s 
I  still  feel  that  there  is  so  much  connected  W\l\\  tins 
administration  of  those  departments  with  -which  ono 
is  very  imperfectly  acquainted,  that  I  feel  that  my 
opinion  upon  that  point  cannot  have  gieat  value. 

12.012.  You  ha.ve  not  made  up  your  mhid  wliofchor 
the  council  siiould  l:)0,  as  it  Vt'crc,  a  department  of  a 
particular  minister,  or  -whether  it  should  ))e  a  <:c>\-:- 
suiting  body  at  the  disposal  of  the  various  minis- 
terial departments  ? — That  I  should  apprehend  wnuld 
be  in  a  great  measure  a  question  for  the  minif^ters 
themselves  to  decide.  Tho  point  which  I  think  should 
be  clear,  in  the  event  of  the  formation  of  such  a 
council,  would  be,  tlmt  it  should  he  the  recognised 
body  to  which  scientific  questions  should  be  rcl'orrcd 
for  opinion  and  advice. 

12.013.  Then  the  gi-eatest  importance  would  attach 
to  the  first  constitution  of  the  council  ? — Certainly. 

12.014.  How  would  you  advise  the  minister  to 
proceed  in  order  to  act  wisely  in  that  appointment  ? — 
I  should  suppose  that  ho  would  obtain  advice  from 
the  leading  men  of  science  of  the  day,  aiul  with  their 
advice  it  would  be  not  ditlicuit  to  form,  at  all  events, 
the  elements  of  such  a  council,  although  he  might  not 
be  able  at  once  to  comjdetc  a  very  fully  organised 
body.  If  those  first  appoiutmeuts  were  maile,  he 
would  have  the  full  advantage  of  the  advice  of  those 
members  in  completing  llie  entire  list. 

12.015.  Comparing  the  plan  of  leaving  the  selec- 
tion of  committees  to  such  a  council  with  the  direct 
appointment  of  committees  by  the  ministers  at  the 
head  of  departments,  you  are,  of  course,  aware  that  if 
the  council  were  not  well  constituted,  the  vice  in  tho 
constitution  of  the  council  v/onld  be  liable  to  run 
through  the  appointment  of  all  those  committees  i' 
— Cei-taiuly. 

12,01G.  So  that  there  would  bo  a  greater  risk,  in 
that  way,  of  the  committees  themsehes  nut  being 
efficient? — The  appointment  of  committees  by  the 
Secretary  of  State  of  the  department  ia  also  lialile  to 
errors  in  judgment.  I  should  expect  tliat  a  conuell 
appointed  iu  a  way  that  has  liecn  suggested  woukl  be 
as  little  liable  to  such  errors  as  any  hotly  that  could 
well  he  formed. 

12.017.  In  fact,  that  an  average  council  v.-ouhl  bo 
as  good  as  an  average  minister  for  that  pur]ioso  ? — f 
shoukl  think  so,  and  so  much  the  better,  as  they  n.re 
better  informed  upon  the  subjects  submitLed  to  them. 

12.018.  Assuming  that  no  sugge.-itions  had  been 
made  by  pther  witnesses,  as  to  tho  appointment  of 
sueh  a  council,  would  you  yourself  have  recommended 
it,  or  would  you  have  confined  yourself  to  the  more 
limited  scheme  of  more  frequented  references  to  such 
bodies  as  the  lioyal  Society  ?— 1  should  have  confined 
my  suggestion,  in  the  first  instance,  to  that;  Imt,  ;i.t  the 
same  time,  I  think  it  would  havo  been  necessary  to 
have  some  larger  scheme  in  prospect,  because,  if  tho 
Government  availed  itself  largely  of  that  mode  of 
proceeding,  the  duties  would,  in  all  jn'obabiUty,  soon 
become  too  onerous  for  the  Council  ol'  the  iloyal 
Society,  as  at  present  constitLited,  to  discharge. 

12.019.  Then,  without  urging  the  apponilinenL  nf 
the  council,  as  being  of  immediate  necessity,  you  look 
ujion  it,  upon  tho  whole,  as  being  a  better  jilan  than 
the  mere  reference  to  societies  even  having  liie  wei'vii 
and  authority  of  the  Koyal  Sorietv:'— I  iJuuk  so. 

12.020.  {Sir  J.  P.  Kfuj-HktatU'worth.)  I.coking  to 
the  history  of  the  education  of  uur  puljiic  men,  i\\v, 
'ikxQ-^  more  distinguisiied  fa-  high  adiniidsti-aJive  and 
statesmanlike  capacity,  or  for  seientine  intelligence  and 
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\V.  msir'ht  ?— I   siioiilil   imagine  that  tliey  arc   more  dis- 

Spoltiswoitde,    tiniTiished  for   their  administrative  capacity  Hum   for 
"  ^  "     tj^g'iv  scieutiiic  att.ainmenfs. 

12.021.  Tlie  i|llestioi!,  tlicrcible,  to  Ije  selved  is, 
liow 'liigli  scientific  altainments  and  iiisiglit  ca)i  Ih! 
Iiiought  as  much  into  the  action  of  the  Government  as 
the  statesmanlike  capacity  anil  experience  wliieli  y.m 
.nppreciate  ? — Yes,  ccrtaiidy. 

12.022.  That,  pcrhajis,  nii:.;ht  ullimatcdy  he  liron^ld, 
about  hy  a  great  eliange  in  tile  edueiili.Hi  iit  stati'snic'ii, 
so  that  they  should   he   at  hast   eil 
scientific  .as  in  literary  nnUters?— 1  ^ 

12.023.  r>ut,  helbre  sucii  a  change  oeeiirs,  ;-o  as 
increase  the  power  on  the  part  of  the  cenlral  i  iovei- 
meat  to  appreciate  scieutiiic  questiiuis  wliieh  may 
hronglit  helore  them,  yon  thiid;  tliat  some  exieri 
hody  haviue-  the  rc(|uisi(e  scienlihe  knowledge  a 
insight  should  aid  ihc  operalions  oftlie  ( iovernnuni 
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.  ho|, 


illy 


tion  with  this  council,  and  to  preside  at  the  council 
if  necessary  ?_I  think  that  that  might  bo  a  very 
convenient  arrangement. 

12,032.  Because,  in  the  case  of  appointing  com- 
uiiMees,  and  the  like,  1  suppose  you  do  not  mean  that 
tin?  cunsultative  eouneil  should  have  absolute  power  to 
emphty  committees  for  special  objects,  but  th.at  they 
wouhl  infoi-m  some  minister  or  under  secretary  of  tlleir 
<  (Ml  the  matter,  and  he  would  decide  the  quos- 
iiphtted  that  it  would  be  the 
il  io  nominate  such  committees 
Iniiiil.  together  with  the  funds 
al  of  sueli  conimitlee,  if  it  involved 
1  he  in  Ihr  ienids  ol'llie  minister, 
seju,  when  the  minister  of  any 
its  il  ennnnittee,  his  sileetion  Is 
■ivale  inhirmation,  is  it   not? — So  I 
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(ho  ease  of  a  <-onilcil   such  as 
[irobably  would   be   done  on  a 
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12.024.  Whether  it  bo  a  voluntary 
it  be  a  body  having  authority  and  ] 
pose,  is  a  subordinate  question  to  the  necessity  ol  liie 
existence  of  such  a  body  aiding  the  (loverniiient  ? — 
Certainly  ;  what  I  had  in  viewMvas,  that  the  question 
of  paying  for  their  services  would  very  shortly 
become  imperative. 

12.025.  May  not  many  seientitie  questions,    in   the 
present  state  of  things  of  great  importance  either  to 
science  or  to   the   practical  .administr.ation  of  the  Go- 
vernment, be  put  aside  for  the  want  of  proper  seientitie      the  country  at  large.     At  present,  when  any  question 
appreciation  on  ttie  part  of  the  t^lovernment  ? — I  have      of  this  kind  arises,  especially  when  a  large  part  of  the 


12,33.! 
departme 
entirely  tiirougli 
nndrrstaiid. 

12.0.-U.    Wher 
is    contem]ilated, 

rcjioia  which  miglit  be  produced  before  I'atliameiit 
if  rripiiiTil,  and  it  would  be  seen  on  what  authority 
the  ministei-  had  proceeded  in  making  the  selection  ? 
— Certainlv. 

12,03.3  bo  not  you  think  that  that  would  be 
preferalde  to  the  present  system  of  exercising  his 
pri\ate  jmlgtnent  or  acting  on  private  information  ? 
—  [  think  that  it  would  be  both  better  in  itself,  and 
also  I  think  it  would  go  f;u'  to  gain  the  confidence  of 


appre 

no  doubt  of  it. 

12.026.  For  example,  if  any  department,  of  the 
Government  issue  a  letter  giving  general  and  compre- 
hensive objections  to  the  expense  of  scientific  inquiries, 
would  not  that  seem  rather  to  iudicate  a  want  of 
proper  scientific  insight  on  the  part  of  the  (xovern- 
mcnt  ? — I  certiuuly  think  that  the  expense  of  u 
scientific  inquiry  ought  never  to  be  a  complete  objec- 
tion to  the  undertaking  of  such  inquiry. 

12.027.  Scientific  inquiries  m.ay  lie  of  twn  classes. 
the  first  class  being  immediately  connected   will 
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irtinent,  say  some  qiie-tioii  \^lilrh 
ate  soludoii,  les(  (lie  (.ioxTi  iiiiiiMU 
soiiie  lirave  erfoi'  in  tin.' aduiiuistratiiiii  of 
■111.  Tliat  is  a  i|uestIon  for  tlir  .-ohitloii 
( iin  rriiniint  wiiilld  obviously,  being  led 
lirollicers  of  the  dr|iai  tment,  be  induced 
'■lal.ly  r— Xo  diinlil  of  it. 
It  tiiia-e  may  be  otlici'  inijuirie-,  file  iiii- 
whicli  it   may   require  seientitie   iiirighl 


o\'cr,  which  may  not  ha\e  jniy  immediate  e 
ce  on  thr  artiiin  oftlie  department,  but  wli 
[ie    me V  iiis-eeiv-i'   Avill  lia\e 
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— Yes,  certainly. 

12,02;).  Do  not 
rendiT  it  aiipai-eni 
ai'hd  by  the  |.inv 
IVi'inenfly  -■on 


dy,    bill 


\e  a  remole 

and 

ir  wdiicli  it  w( 

mid 

having    seirli 

titie 

topayaiiytliii 

iig  ? 

1    tiiese   qiict 

ions 

Otll    i-< 


lll,l 


I  2,030.  (  />. 
intervention  o 
should  ]«■  mill 
ment  of  til''  HI 


,1    |,iii, 
s  of  se 

ShllT 

(he    < 

1-  III"  .1 


I'll 


th 


l.|i. 


Ill  1.1 


Do   ,„ 

f  a 

it,    a|i|.' 


-I king  al 

1    me    that  it 


community  are  directly  interested  in  its  issue,  some 
dissatisfaction  occasionally  undoubtedly  arises  from  the 
fact  of  it  not  being  a]iparent  to  the  ]>ublic  in  wdiat  way 
those  questions  are  decided  ;  and  1  think  (hat  the  fact 
of  (here  being  one  recognised  channel  of  inlbrmation,  or 
one  recognised  mode  of  procedure,  would  go  far  to 
gain  the  confidence  oftlie  public,  and,  on  that  ground, 
the  suggestion  might  strongly  recommend  itself  to 
the  )uiblic  mind. 

12,03().  (Jlr.  Suiaiii-Isoii.)  Mow  would  you  deal 
with  matters  of  mi.xed  administration  and  science  ; 
woiild  you  suggest  that  (he  council  shoiibl,  in  those 
cases,  be  called  upon  to  name  onlv  the  scientific  nieiii- 
bi  IS  who  might  eo-oiiera(L'  widi  (lie  members  named 
fioiii  other  considerations? — Without  laying  down 
;niy  regular  rule  beibrehand.  I  think  that  it  would  not 
be  difficult  to  sohe  (lie  que^dou  in  seme  such  wit}'  as 
you  suggest. 

12,037.  (Clwiriiiaj,.)  liny  we  conclude  that  yea 
eonsiiler  that  any  permanent  arrangement  of  the 
nature  thai  we  lane  been  talking  about  could  hardly 
be  arrived  at  at  present,  and  that  it  ^\ould  be  neces- 
sary, in  (lie  first  instan^'c.  to  make  some  provisionid 
arrangement,  if  anything  of  the  kind  is  jittempted? — 
1  think  that  it  woiild  br  quite  necoiirv  to  iniike  some 
lentali\e  at  raiigeiiieiit  to  liegiii  with':  but,  at  llie 
same  time,  1  should  be  sorry  that  tiliy  such  :(((empt 
was  made  \vi[hou(  lin\iiig  some  more  eomplcte  sclieme 
disdnetly  in  the  mind  of  those  who  reeomnieiul  it. 

i2,03.s.  If  such  :i  constiUadve  council  wore  aji- 
piiiiiteil,  yon  would  probably  eoiltemplate  Ihat  it  would 
be  maiiiU'  composed    of   prrsons   now   to   be    fiiniid  on 

the  CO ilef  llie    Iboal   Soriilv.  or  on    (he  eomillittee 

of  recolnnienilat  tons  bl'  the  lit  il'ish  A»sociadon  ?— Yes, 
I  should  iniaginethiii  it  «,i 
h'llh.ws  of  the  Koyal  Socio  _ 

12,03;*.  How  would  it  A\oik  If  there  were  some 
aflangenient  by  which  the  eouiicll  of  (he  Koyal  So- 
ciety should  propose  a  eerlttin    number,  two  ot"  three 
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No.  6,  Old  Palace  Yard,  Westminster,  Wednesday,  19tli  Jime  1S72. 


Pkesent  : 
Gkaoe  the  duke  OF  DEVONSIIIRE,  K.G., 


Sir  James  PiiiLLirs  Kay-Siiuttlewortii,  Ijakt. 
William  Siiaefey,  Esq.,  M.D.,  Sec.  K.S. 


Philip  Lli'ley  Sclatei;,  Esq.,  M.A, 

12.042.  (Chdirmmi.)  I  iH'lievo  you  :ii'g  ,acqu:iintcd 
with  the  )}hin  reccutlyput  forwiird  hy  Culunol  Slraiifjo 
for  thi'  hi'ttm"  orffanisation  of  science? — Yes,  I  am 
acquaiiitcd  wilh  it  Lo  a  certain  extent. 

12.043.  Do  yon  aj^ree  with  his  \iews  :vs  to  (lio 
creation  of  a  minister  of  science  aud  a  cuuiieil  of 
science? — Yes,  I  agree  generally  with  his  view.s  ;  I 
think  that  it  would  be  very  desirable  for  the  inlerests 
of  science. 

12.044.  Do  you  tliink  it  ■would  ho  desirable  that  the 
existing  vSlato  scientific  iustitntions  should  be  removed 
from  the  control  of  the  Admiralty,  the  Otiico  of  Works, 
and  other  deparlments  imdt'r  whic/h  Ihey  are  now 
placed  ? — I  think  it  would  Ijo  a  very  f^veat  advantage 
that  they  f'hould  be  removed  from  thosc^  deparduents 
and  placed  under  one  miuih^tev. 

J  2,045.  Have  you  any  opinion  as  to  ^vdicther  the 
work  could  be  done  by  a  minister  of  education,  sup- 
posing such  a  minister  were  appointed  ? — I  think  it 
would  liardly  be  exp<;cted  tliat  a  minister  should  lie 
appointed  only  for  science  ;  and  as  I  believe  it  is  the 
case  in  continental  countries  that  that  depaitment  is 
given  to  the  minister  of  education,  J  think  that  we 
could  not  follow  a  better  example  here. 

12.046.  Have  you  formed  any  opinion  as  to  the 
constitution  of  a  consultative  council  to  assist  this 
minister? — My  idea  would  be  that  the  lieads  of  the 
different  scientific  institutions  that  are  put  under  the 
control  of  the  department  of  science  and  the  minister 
of  education  might  form  a  consultative  body  and  bo 
called  a  council  of  science,  and  that  there  might  be 
certain  other  members  added  to  assist  them  in  delibe- 
ration, if  it  were  thought  necess.ary,  such  as  I'cpre- 
seutatives  of  the  College  of  Pliysicians,  the  College 
of  Surgeons,  and  of  the  scientific  branches  of  the  Army 
and  Navy. 

12.047.  Colonel  Strange's  proposed  council  would 
consist  of  30  members  at  least ;  do  you  think  that  thut 
"woidd  bo  too  numerous  a  body? — I  think  that  a  less 
numerous  body  might  suffice,  because  I  see  that,  in 
many  cases,  however  numerous  the  l)ody  was,  it  would 
be  necessary  to  call  in  special  assistance. 

12.048.  Colonel  Strange  recommended  th.at  the 
members  of  the  council  should  receive  a  considerable 
salary,  what  would   be  your  opinion  upon  that  point? 

I  am  ([ultn  in  favor  of  jiaying  scientific  men  haud- 

somelv,  but  I  think  that  we  nmst  consider  what  would 
be  acceptable  to  the  country  generally  ;  and  T  think  it 
would  suffice,  perhaps,  to  pay  them  a  moderate  salary. 
And  if  the  plan  that  I  suggest  were  adopted,  of  using 
the  heads  of  different  institutions  as  a  consultative 
body,  then  a  moderate  addition  to  their  salaries  in 
consideration  of  their  sitting  as  members  of  the 
conncii  of  science  would,  I  thiidc,  be  sufiicient. 

12  049.  If  a  council  were  constituted  in  the  manner 
that  you  propose,  should  you  contemplate  that,  as  a 
rule,  they  would  bo  capable  of  giving  advice  them- 
selves on  most  fpiestions  that  would  arise,  or  would 
they  generally  iind  it  desirable  to  call  in  further 
assistance  ? — 1  think  that,  in  most  cases,  they  would 
be  ({uitc  competent  to  give  an  opiinon  to  tlie  Covern- 
raent ;  but  that  sometimes,  on  particular  questions, 
it  would  be  necessary  to  go  elsewhere  for  advice  ;  and 
that,  in  such  cases,  there  would  certainly  1)C  somebody 
in  tiie  council  who  would  know  exactly  where  lo  ]iut 
bis  hand  upon  the  right  man  for  the  purpose.  For 
instance,  a  cpicstion  might  arise  in  some  special  depart- 
ment of  Natural  History :  in  thnt  case,  the  council 
would  naturally  refer  to  the  liead  of  the  State  Museum 

2C0C0.— 11. 
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'       _  .  Esq,,  M.A., 

of  INatural    History    to    kno^v  if  he    could  give    an   j>/i,ij,^  pji.Sj 

opinion  himself,  and  if  not  to  inform  them  who  could  

give    an    opinion  upon  the  point.      Tims,  I  thiidi  that     19  June  1872. 

with  the  aid  of  a  small  council  of  science  of,  perhap;^, ' 

20  mendiers,  every  question  requiring  sohitlon  by  the 
Government  as  regards  science  might  meet  with  very 
fair  consideration  and  be  very  easily  settled. 

12,050.  Could  you  enumerate  the  members  of  an 
efficient  council,  supposing  it  to  be  constituted  in  the 
manner  you  think  desirable  ? — I  have  no  dckilled  list 
prepared  of  them  ;  but  I  should  say,  the  Astronomer 
Royal,  the  head  of  the  British  Museum — not  the 
Principal  Librarian — but  supposing,  as  I  do,  that  the 
Natural  History  Dejiartment  will  shortly  be  removed 
from  the  British  Museum,  the  head  of  the  Natural 
History  Department  would  be  the  proper  representa- 
tive of  Natural  History  for  the  country,  tlien  the  head 
of  the  College  of  Chemistry  or  other  loiiding  chemical 
institution  which  the  Government  choose  to  have,  tho 
Director  of  the  Royal  Gardens  at  Kew,  the  Warden 
of  tho  Standards,  and,  in  fact,  the  heads  of  all  those 
institutions  wliich  Colonel  Strange  proposes  to  unite 
nntfer  one  rule. 

12,0.jI.  Ha\e  you  contemplated  new  institutions 
being  formed,  as  well  as  a  new  council  ? — If  any  perfect 
scheme  is  to  be  made  for  tlie  advancement  of  science 
in  this  countiy,  there  certainly  must  be  new  institu- 
tions formed.  If  I  understand  rightly,  at  the  present 
moment  there  is  no  institution  for  general  astrouomical 
work.  The  whole  of  the  work  of  the  Royal  Obser- 
vatory at  Greenwich  is  done  with  a  special  object,  and 
not  done  for  the  extension  of  astronomical  science 
generally.  That  would  be  one  instance  in  which  a 
new  institution,  or  an  extension  of  existing  institutions, 
would  be  required. 

12,052.  But,  suppo.sing  it  were  desirable  to  constitute 
a  council  of  tliis  nature,  but  not,  at  present,  to  establish 
any  new  institutions,  do  you  see  any  means  of  ibrming 
a  satisftictorj'"  council  to  assist  the  Government? — 
I  tliink  that,  taking  even  the  institutions  that  now 
exist,  the  heads  of  them,  with  a  few  additions  from 
other  learned  bodies,  would  make  a  very  good  council 
of  science,  and  they  would  ho  able  to  recommend 
such  further  extensions  of  existing  institutions  as  are 
necessary. 

12,0.53.  It  might  be  one  of  tlie  first  duties  of  such  a 
council  to  advise  tlie  Government  as  to  any  new 
institutions  wJilch  were  imperatively  needed? — Cer- 
tainly, one  of  the  very  first  duties. 

12,0o4.  Have  you  any  misgi\-ings  as  to  whether 
such  a  council  would  command  sufficient  public  con- 
fidence amougj;t  men  of  science  ? — -1  have  no  misgivings 
at  idl  upon  that  subject.  I  should  say  that  they  would 
meet  with  general  su^iport  from  men  of  science.  Most 
men  of  science,  I  thijik,  sec  that  something  of  the  sort 
is  impemtively  rcquircl.  All  lament  the  piecemeal 
way  in  which  scieutitic  subjects  are  dealt  with  by 
Government,  in  consequence  of  their  being  subdivided 
amongst  all  these  different  oIKces,  and  of  there  being 
nobody  to  .'■ippeal  to  upon  a  question  of  scieiice,  and, 
thereforoj  I  think  the  proposal  to  establish  such  a 
Council  wouhl  meet  wilh  universal  acceptation 
amongst  scientific  men. 

12,0-'»o.  Would  yon  pro])Oso  that  this  eonncd  should 
draw  up  an  annual  report? — I  think  that  that  would 
be  one  of  the  very  great  advantngcs  which  we  should 
derive  from  amalgamating  those  institutions  under  one 
rule.  At  the  present  moment,  it  is  difhcult  lo  knov/ 
what  is  going  ou  at  the  diircrcut  scientific  institutions. 
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The  report  of  the  Director  of  the  Royal  Gardens  at  Kciw 
is  piihli.slied  ill  one  way,  that  of  the  British  Museum  in 
iiiixr<l  u].)  ^\o^v^  -with  the  Civil  Service  estimates,  and 
s;o  ou.  But  if  there  is  a  council  of  st-iencu  cstalili^^hed, 
of  course  it  -would  be  i)art  of  their  duties  to  preijare  a 
report  upon  the  progress  made  by  tlie  whole  of^  the 
ditierent  scientific  institutions  nniler  their  care.  Thai, 
J  think,  -would  bo  a  document  which  would  be  laia'n  iii 
by  all  scientific  societies,  and  be  unixcrsally  cireuhiled 
amuno'sr  t^eientiiic  men,  both  in  tliis  eo:nilry  and 
abroad,  and  it  would  bo  a  \i:ry  vahiahte  reptirl. 

12,0.')(i.  Ibive  voii  fornird  any  <.pinioti  as  to  wiial 
Avonld  I>r  \W  mosi  .IrsiiaMr  fciiun-  of  (.(lice  'A'  ihc 
nu-nib,.rs  of  Ihr  conncl!  ;  Iho^r  tli;il.  .'iiv  niiTc  rr  offirw 
mcmlHTS  would,  of  c.mrsc,  In- nicnib.'i-s  so  Ion-  as  (hry 
]hld  Ihrir  posts,  but  as  to  the  olhrr  uinnlMTs  oi'  Ihe 
council,  do  yon  think  that  they  should  liokl  .)llier  lor 
iifr  or  for  a  term  of  years,  or  on  what  conditions  ?—l 
should  say  that  a  considerable  term  of  ycar-^,  witli  a 
pitssibiliiy  of  re-appoinfment  wonlil  be  most  di'sirablc, 
.-av  o  or  "10  years. 

"ii;,05T.  {/)>:  S/ir.T/x//.)  Do  you  lliink  lli;ii  a  modo 
of  settling-  iho  jiaymi-nl,  wiiich  would  ]n-  ])r;ic1  ir;iliK' 
and  also  tenlative  mi.ijbt  be  to  p;iy  (he  eouncil  for 
their  meetiii,u:s,  so  much  a  meetini^:' — I  know  (haf  lliat 
is  the  plan  ailoptrd  in  certain  railway  boards  ami  liaiik 
direction'^,  and  I  believe  it  has  worked  well,  and  I  do 
not  see  whv  it  should  not  be  imitated  in  a  etiuncil  of 
Science. 

12.058.  Do  not  you  think  tiiat  it  would  be  diilicult 
to  settle  beforehand  what  ought  to  be  the  rreonipens^- 
for  a  <,'eutleman,  scrvinj;  on  that  council,  for  his  time  ; 
it  would  be.  very  difficult  to  know  to  what  extent  iiis 
time  would  be  occupied  ? — Certainly. 

12,0.39.  Whereas,  by  rcrauiieratiuLr  him  according  to 
the  time  that  he  gave  up  to  the  duty,  perhaps  tb<; 
Government  would  eventually  come  to  leai'u  wliat 
would  be  really  needed  ? — Yes,  I  think  Ibat  t];al 
would  be  an  advisable  experiment  to  try.  At  the 
same  time,!  anticipate  that  the  meinl)ers  ol' the  councl! 
of  seiciici'  would  do  a  great  deal  ol'  \votk,  iiol  when 
thev  were  aetuallv  meeting  at  thebo:;iil.  Imt  awav  from 
tlie'l.MKird.  aii.l  tiiat  it  would  W  dillieiili,  ],erha[)s,  io 
njeii-ute  the  extent  of  that  work, 

12,060.  Even  in  the  way  oi' 
a    leiidiu:;    ehenfist    ini;:i-ht    be 
i-e]iorr    upon   some   siibject,   and 
him  -weijks  or  months.       lint  l 
Jixed    salary,  you  woidd  have  some    diificully,  I 
some  mi/rabers  Avould  l.)e  more  em[doyed  in  extr 
than  oth(^rs  ? — Yes,  certainly. 

]2,0rjl.  So  that,  in  any  case,  it  would  not  I 
easy  I o  fix  at  the  outset  what  ought  tu  be  a  s 
remum^ration  ?— Just  so. 

12,0fi2.  On  the  whole,  yuu  ihird;  Ihat  Hie  p;iym.-iit 
according  to  ibe  iiuTnljer  ol' meetings,  perhaps,  iiiighl. 
aijj^UTji-  the  jHirpose  ? — Vrs. 

12,()fi3.  It  would  be  sonujwhat 
can.  of  Hie  Medieal  C.anu'il,  who 
<-;ieii  :ii(;(Ling  ? — Yes,  that  is  su]'}" 
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Ihcii'  services  when  required  ? — I  do  not  quite  under- 
stand wlietlier  by  unoiiiciiil  members  you  mean  Buch 
a  person  as  the  nominee  of  the  College  of  Sm-goons. 

12,067.  I  mean  all  who  are  not  members  of  the 
couneil  Ijy  virtue  of  their  Oovernjnent  a|)pointmcuts  ? 
— 1  thijik  that  siieh  members  ought  tu  he  paid  siieh  a 
salaiy  as  would  salisly  them  to  becom.'  Uleuihcrs  of  the 
e.mii..il  ..i  scL-m-e.  1  suppose  that  the  Government 
e.ad.!  u.it  luic;  anybody  to  beeomc  a  member  of  tile 
i.,uu..il  ..I'  s.'i.  n.-..,  but  that  they  would  make  such  a 
liers.iii  all  .'IIIt  ;uuI  he  would  kn.jw  what  salary  ho 
iv.ml.l  ..'.■.■iv..  lor  ailing  as  such. 

I2,()GS.  Should  it  bi.  one  of  their  duties  to  attend 
fi.\v  days'  uoficc,  or  merely  to  come 
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12,()(i9.  If  Ihe  !iUeu.Ia)K 
p.Taliv..,  w.)ul.l  tb.'re  not 
making  it  lit  iu  willi  their 
meuts  ;' — 1  think  that  thia 
iu    that    rcspi-ct;   but    I    tl 


to  make  it  lit  in  with  their 
? — I  fhink  it  ought  to  be  of  pri- 
lal  lli.y  should  attend  imperatively, 
'as.uiable  i  x.atse. 


rivi.t 


■(■  abs(jlutely  im- 
al.le  ditliculty  in 


men,  th; 
1   the   |.r 


.ul.l  b.'  s.inie  .lilh(.ulty 
thai  Ibe  position  of  a 
iiineil  of  s.'i.  nee  w..nl.l  be  hjoked 
aiil..,  an. I  S.I  ;i.lv;inlagr.;us,  amongst 
t  a  man  w.tul.l  ui;ik.;  auy;  sacniice 
v\-ho  bel.l  the  jiositiou  to  attain  to  it  jind  to  keep  it, 
because  he  woul.l  eerlaiuly  b.'  considered  the  represen- 
tative in  Enghuid  ..f  his  p;irtieular  branch  of  science, 
1  look  u]i..n  it  that  the  nu;inbers  of  the  pr...pused 
council  would  all  be  fn'st-r;Ue  men — it  woul.l  be  seen 
fit  once  thiit  they  were  leaders  of  tlieir  particular 
departtnents — an.l  that  they  would  do  all  tluit  they 
l)Ossibly  could  to  fnliil  their  .Inties. 

12,070,  You  anti.ap:ite  that  tiiose  members  who  are 
connected  with  inslitutious  in  the  country  requiring 
their  s.'rvices  at  such  :ind  such  times  would  get  leave 
ol'abseuee  from  those  institutions  ? — Yes, 


re.|uireiu.'nts  would    be   dispensed 
-Y..S,  b,c;iu-e    [  think    it  would  be  considered 
ni.imt  ililp..lt;il;c..   t.)   all.ai.l  the  meeting  of  the 
of  sciene.,,  an.l    to    ;alvise    the    (iovernment 
esc  iiuporlai.l  sul.jeel  ;, 

I'.aani'd  ;in\.  opinion  as  to  the 
r  till'  nie.'tiiigs  uf  the  eonucd? — 
v  ^x  r\'  ilelinite  oj.iuion,  but  I  do 
ma-.'SNiry  that  Ihey  sh.;ad.l  meet 
hiiik  III  'liisl,  perln'ips,  while  the 
.eheni..  was  going  on,  iieqnent 
'(■.■^,-:ir\-.  but  1  tiiucv  tlnit  a  great 
ail. I    b.,    .h.iie  b^■  the   individual 
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pei'sons  for  so  many  Hivys,  or  for  siicli  antl  Riich  tiraej 
or  to  send  here  or  to  Mcud  there,  and  would  bring  these 
requirements,  in  the  shape  of  a  pveliuiinary  report, 
before  the  board,  and,  if  this  were  approved,  would 
carry  out  the  iuvesti/jjatiou.  Then  he  would  present 
his  report  upon  the  result  of  the  investigation,  and  the 
council,  as  a  body,  would  consider  it,  and  recommend 
its  adoption  by  the  Government  or  otherwise. 

12.075.  Then,  do  I  understand  that  you  would 
]irefer,  as  a  general  rule  at  least,  that  the  members  of 
the  council  should  themselves  carry  out  such  investiga- 
tions as  might  be  required  from  time  to  time,  rather 
than  that  they  should  merely  indicate  to  the  minister 
tiie  person,  outside  the  council|very  probably,  who  they 
thought  was  best  competent  to  carry  out  the  investi- 
gation ? —  I  do  not  think  it  woald  be  necessary  to 
draw  a  hard  and  fast  line  upon  such  a  question  as^,that. 
I  think  that  in  many  cases  it  would  be  better  that  the 
council,  as  a  whole,  should  report  to  the  Government 
on  the  best  way  in  which  any  particular  scheme  might 
be  carried  out.  I  do  not  think  that  it  would  be  neces- 
sary to  introduce  a  rule  that  you  shoidd  invariably  go 
to  the  member  of  the  council  representing  that  par- 
ticular science  if  advice  were  wanted  upon  that  branch. 
Uut  the  council  would  naturally  turn  to  the  represen- 
tative of  the  particular  science  for  an  answer ;  they 
would  naturally  look  to  his  advice  lirst. 

12.076.  I  understand  you  to  mean  that  the  duty  of 
Ihe  members  of  the  council  should  be  to  know  where 
to  go  in  order  that  particular  questions  should  be 
answered,  whether  it  were  to  go  outside  the  council  or 
to  go  to  one  member  of  the  body  ? — Yes,  that  is  my 
opinion. 

12.077.  In  case  investigations  were  undertaken  at 
the  request  of  the  council  by  a  person  outside  the 
council,  would  you  contemplate  that  there  should  be 
any  pecuniary  remuneration  ? — Certainly.  I  think 
you  could  hardly  ask  a  gentleman  to  devote  his  time 
to  the  service  of  the  Government  in  that  way  without 
paying  him  for  it. 

12.078.  Supposing  it  happencil  tJiat  the  most  fitting 
person  to  undertake  such  investigation  were  one  of 
the  members  of  the  council  itself,  where  it  was  an 
investigation  involving  the  expenditure  of  a  great 
deal  of  time  over  and  above  tlie  ordinary  duties  of 
that  member  of  the  council,  would  you,  in  that  case, 
think  that  he  ought  to  get  an  additional  remuneration? 
— I  should  say  that,  as  a  general  rule,  it  would  be  nn- 
advisable  to  allow  that ;  but,  of  course,  under  special 
circumstances,  perhaps,  by  a  special  application  to  the 
minister  of  science,  that  might  he  granted.  As  a 
general  rule,  I  do  not  think  that  it  Avould  be  advisable, 
liecause  I  think  that  the  members  of  the  council  of 
science  ought  to  receive  a  fixed  salary  as  payment  for 
devoting  the  best  of  their  abilities  and  time  to  their 
duties  as  councillors. 

12.079.  The  best  of  their  time  e\'cn  in  the  ease  of 
unofficial  members  ? — I  think  so.  I  think  that  it 
would,  perhaps,  be  thought  objectionable  that  the 
members  of  the  council  of  science  should  be  finding 
work  for  each  other  in  that  way,  if  I  may  so  say. 

12.080.  But  might  it  not  happen  that  the  very 
fittest  man  in  the  kingdom  to  cmry  out  one  of  those 
investigations  miglit  be  a  member  of  the  council  ? — ■ 
Very  likely  indeed,  I  should  say. 

12.081.  In  that  case,  supposing  the  question  of  any 
additional  remuneration  rested  entirely  with  the 
minister  who  was  at  the  head  of  the  department,  do 
you  think  there  would  be  any  liability  to  that  abuse, 
considering  that  the  members  of  the  council,  as  the 
heads  of  science  in  the  kingdom,  would  be,  as  we  may 
hope,  men  of  unblemished  honour  ? — I  think  that  it 
would  be  objectionable,  as  a  general  rule,  to  pay  the 
members  of  the  council  more  than  their  fixed  salaries. 
I  think  it  would  be  objectionable,  looking  to  what  the 
public  would  thiok  of  it  in  general. 

12.082.  In  answer  to  Dr.  Sharpey,  who  asked  you 
about  the  plan  of  payment  by  attendance,  you  rather 
approved  of  that  [)Ian,  did  you  not  ? — I  am  now  a 
little  doubting  about  it.    I  think  that  it  would  be  more 


satisfactory  that  each   member  sliouh]    receive  a  lixcd     P.  L.  Sdater, 
salary.  -^-''V-.  ALA., 

12.083.  {Sir  J.  p.  Kcuj-SJmttleworth.)  I  gather,  as    P!<-J^,  F.R.S. 
a  summary  of  your  evidence,  that  you  consider  that    i9junei872 

the  scientific   council   should   consist   of  men  of  pre-       _^ 

eminent  scientific  knowledge  of  some  particular 
department  of  science,  but  likewise  having  a  fami- 
liarity with  the  modes  of  scientific  investigation,  as 

well  as  a  general  acquaintance  with  the  qualifications 
of  scientific  men,  and,  therefore,  power  to  select  men 
competent  for  any  special  investigation  ? — Certainly. 

12.084.  But,  besides  this,  there  is  the  function,  which 
you  have  likewise  described,  of  advice  to  the  Govern- 
ment as  to  the  application  of  scientific  laws  to  the 
practical  operations  of  the  Government.  That  would 
involve  that  there  should  be  upon  this  council  some 
men  of  considerable  administrative  experience  ? — I  am 
not  quite  sure  whether  you  mean  belonging  to  the 
department  of  the  Government  wliicli  required 
advice. 

12.085.  I  <'lo  not  mean  that  iu  particular  ;  whether 
they  were  connected  with  the  department  of  the 
Government  requiring  advice  or  not  might  be  ques- 
tionable, but  that,  in  the  application  of  scientific  laws 
to  practice,  there  should  be  on  the  councd  men  having 
administrative  experience  ?-— I  think  that  the  heads  of 
great  scientific  institutions  must  have  administrative 
experience.  If  a  man  has  to  manage  an  institution  like 
the  Royal  Observatory  at  Greenwich  or  the  State 
Museum  of  Natural  History,  he  must  have  the  com- 
mand of  a  great  many  men  under  him,  and  must  be 
acquainted  with  the  business  of  the  institution,  and 
roust  have  gained  his  administrative  exi^ericnce.  He 
could  not  fail  to  be  a  person  of  administrative 
experience. 

12.086.  Uut,  taking  the  application  of  scientific  laws 
to  specific  departments  of  the  Government,  the  army 
and  navy,  for  example,  would  it  not  be  important  that 
there  should  likewise  be  on  the  council  some  men  of 
special  knowledge  of  the  mode  of  facilitating  the 
adaptation  of  scientific  laws  to  those  departments  ? — I 
think,  certainly,  that  the  army  and  the  navy,  which  are 
the  branches  of  the  service,  perhaps,  most  requiring 
scientific  assistance,  should  be  represented  by  one  or 
more  members  at  the  hoard,  and  no  doubt  the  Govern- 
ment would  take  care  to  secure  a  first-rate  man  for 
what  I  should  consider  a  post  of  the  very  highest 
honour. 

12.087.  But,  speaking  generally,  however  eminent 
their  knowledge  might  Ije  of  any  particular  branch  of 
science,  or  however  eminent  their  general  kudwledgo 
of  science  a.nd  of  scientific  men,  they  should  be  nii'n 
also  characterised  by  having  administrative  idnliiy  ? — 
I  apprehend  that  no  scientific  man  would  be  appointed 
to  the  head  of  a  large  Government  institution  nnluss 
he  was  a  man  of  administrative  al-iilit\'.  ;i1  least.  I  hitpe 
that  such  would  not  be  the  case,  and,t]ifrrinn-.l)y  l;d<iiig 
the  head  of  these  particular  institutions  ymi  w<iuld  get 
men  of  administrative  ability  ou  the  council  of  .science. 

12.088.  And  it  is  in  that  way,  you  conceive,  that  you 
can  provide  for  the  particular  qualifications  to  which 
my  questions  advert  ? — I  think  so. 

12.089.  {Chairnian.)  I  think  I  undorstooil  vou  to 
say  that  the  council,  as  you  recommend  it  should  he 
constituted,  would  probably  consist  of  ab(uit  20  mem- 
bers ? — My  impression  is  that  about  20  mendjcrs  would 
be  sufficient,  but  I  have  not  gone  into  any  details  upon 
the  subject. 

12.090.  I  see  that  you  recommend  that  there  should 
be  nominees  of  the  leading  scientific  societies,  can  you 
give  the  Commission  any  idea  of  how  many  societies 

would  properly  come  under  that   denomination? Of 

course,  if  that  part  of  the  scheme  were  carried  out,  it 
would  be  necessary  to  draw  up  an  account  of  the 
scientific  societies  in  this  country,  and  to  pick  out 
representatives  of  each  branch  of  science  ;  but  I  have 
not  given  any  detailed  consideration  to  that  jiart  of  the 
scheme. 

12.091.  It  would  be  necessary  to  take  into  considera- 
tion the  scientific  societies  in  Scotland  nud  in  ^rclnud, 
as  well  as  in  England,  would  it   not? — I  (hink  not 
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jiecosf^arily,  bcciiiise  I  nn])n;;hoinI  [hni  tiierc  arc  societies 
ill  London  fillin,^  noiirly  every  vnf.incy  in  tlio  Held  of 
science,  iinJ  certainly  if  the  bnanl,  as  I  appreliend  it 
■■.vouli-l,  met  in  Lonclun,  it  would  bo  bettci'  to  have 
person's  resident  in  London  than  in  Dublin  or  Edin- 
burgh or  elsewhere, 

12. {192.  From  what  we  know  oT  the  feelings  of 
IivlMad  and  Scotland  on  kindred  snbjeets,  do  nut  you 
(hink  that  there  would  be  a  j^reat  outcry  if  there  were 
not  some  members  of  tlie  eonncil  who  wore  considei-ed 
to  be  representatives  of  Scotland  and  Ireland  ? — >  es  ; 
I  tliink  that  might  cause  an  ontery  ;  at  the  same  (iiiie, 
J  may  say  that  there  are  a  i^reat  many  .Scotch  and 
Irish" eminent  ropresentati\'CH  of  science  in  London. 

12,0!)3.  Wonld  not  the  colleges  of  physici;iiis  a.iid 
surgeons,  both  in  Scotland  and  Ireland,  |truliably  rxpret 
to  he  i>laccd  on  an  eiinalily  wilh  tlu'  LoihIdh  cnllr^es 
of  physicians  and  snrgeons  ^ — Yes.  1  (hiuk  they  might 
l'ai]-lv  claim  to  be  so. 

12.094.  Ifthe  council  were  constituted  on  this  system, 
woidd  there  not  be  considerable  difficulty  in  keeping 
the  numbers  within  moderate  limits  ?—l  tliink  tliere 
would  be;  but  I  consider  that  the  main  body  of  the 
council  should  bo  constituted  from  the  directors  of  the 
Government  scientitic  institutions,  and  that  the  other 
alternatives  should  only  I>i'  taken  into  view  to  fill  up 
the  numbers,  in  fact. 

12.095.  How  far  do  you  think  that  the  object  might 
be  accomplished  by  a  much  smaller  council,  nut  con- 
sisting, at  the  outside,  of  more  than  10  to  12  munbers 
selected  t'y  the  Government  ? — I  think  that  it  W(.add 
not  be  advisable  to  have  a  larger  council  than  was 
ahiolutclv  necessary.  I  believe  that  a  small  body  of 
men  generally  work  better  and  do  more  work  than  a 
large  body  ;  hut  I  do  not  think  that  20  would  be  a 
very  large  number. 

12,09(i.  (Professor  Slohcti.)  In  case  the  council  were 
.smaller  in  number  than  }-on  at  fn-st  contemplateil,  do 
you  think  it  wonld  bo  a  good  plan  that  th'.'y  should 
oceasionaily  invito  other  scientitic  men  to  apjiear  as 
wilin-.sses,  or  that  they  sliould  re<|uest  their  advice  at 
a  ])ersonal  intervie^v  ? — 1  think  that  that  would  bn  an 
excellent  plan,  certainly.  I  may  state  that  I  think 
that  the  council  of  science  should  be  as  small  ay  is 
comiiatiiilo  with  the  representation  of  every  branch 
oi'  M.'ieiice  ;  the  great  object  is  to  have  at  least  one  re- 
Itresentative  of  each  distinct  branch  of  science.  Yuu 
mav  make  it  as  small  as  you  can,  but  tlo  not  oniit  any 
im)iortant  branch. 

12.097.  {Chairman.)  On  a  former  occasion  ynu 
maile  some  suggestions  lb r  the  iniprovcnient  of  llir 
Natural  History  iJepartmrmt  of  the  ilrilish  Mu- 
seum, are  there  any  other  recommendations  "\vlii<'h 
you  would  wish  to  oifcr,  hearing  on  the  santii  sub- 
ject?— There  is  one  |ioint  which  Colonel  Sirange 
allmh'd  to  in  hi.s  evidence,  and  tliat  is  liic  impintanec 
of  attaching  naturalists  to  everj-  survrylng  ^■(.>^;sl■i  sriit 
out  by  llie  Admiralty,  or,  indt'cd,  (o  evis-y  ship  si-nt  uiit 
on  a  distant  voyage,  so  far  as  it  can  hr,  dnm;  willmut 
detriment  to  the  servi<'e. 

12.098.  Nothing  of  the  kind  is  af  jiresent  duiic 
^■y.-||'ln^lliral]y  ? — Nothing  ol'  llir  <,,\-(  is  .IniK-  -\>lr- 
maticully.  (t  is  ocradonally  (U;i].>,  it  Ilnjv  i.^  ;ii'i  ,i|h 
]ilir:,lion    m:<'V;    bill,    il,    is    very    .|ilii.-iil(    l,,   j.-<.|    ^urh 

>\r.\     \n.        I     liKiy     nirml.Hl     lli;il    mIici, 


Mm 


upplirrOHH,; 

lh<'  Abvs-.iiilan  I';xp.'-lil.inN  w:.^  pi; .I.Molhiii". 

sort  was  e.,.,(.-i„|,l;,!ci|].v  I  he  (  ;u\  rriniinil   in    I'm. 

allhongli    i.hr,  JiMli:,n    -owf ml    yrul.    mil   ;,   .^r/,- 

and    it  was   only  b,-  lb-    /,nnln-i,.:,[  S'-riHv  ni'    \ ,, 
making  an  appiical inn,  lir.-^l  d!' nil  ii,  i  h>^  ln(li;i  f  lllirr  ;ind 

.-ifterwanls    lo  tlie   'l'iv:,,Hiry,  ib.il    ]ru\.-   ^v;i.;   oI.[:m I 

;o  Sf^lld  out  a  )t;illir:illsl.  will,  lllr  rxpr^liljnn.  I'Urn 
then,  the    Govcnniient   rcfii-^.'il    lu    p;iv    lli-    n^ilnnill^l, 

any  salary,  Imt  said  llnl  ihi^y  w |,|  ijnil  M-;  cviirnvrs, 

and  lam  not  siir<^  llml.  ^i  nmrl,  wmlJ  lia\r  br^^n 
obtained  iiad  it  no(,  h.  iKippcnrd  Mmi    u,,.  S-civl;ii\   ,>f 

the   Zoological    Soeicly   was   prr,-nii;;|ly    tir.jiiJiinlrd    uilli 

liiothcn  (.:haiK-'llur  of  ll.i;  I'^rbr^ii,..,-,  ihmI  nuM.'i.jcd 
to  obtain  a  private  inicrs'lew,  ji.nd  wiis  nblr  |,,  W,]-,-,. 
his  view.4  upon  the  (i'lvcrnmcnl,  in  Ihal  wj.y.  I  onl\- 
f^ivo  that  as  an   instance  oi'  lin' dilJieullIcH  ^vhii'h  ;ire 


uilen  met  with.     On   our  first  applying  to  the   India 
Office,  we  were  told  that  we  must  go  to  the  Treasury. 

12.099.  Ton  i-eeommend  that  a  naturalist  should 
be  altaehed  to  every  surveying  vessel  as  a  matter  of 
course  ? — I  think  that  wouhl  he  certainly  the  right 
thing  in  the  case  of  a  surveying  vessel  which  is  em- 
ployed for  months  and  often  for  years  on  the  same 
i'lui'  of  coast,  continually  sending  boats  out  to  the 
shore — one  naturalist  or  moro  should  be  attached  to 
BUch  a  ^'essel. 

12.100.  Would  that  apj)ly  to  vessels  under  the 
llyilrographi(-al  Department  of  the  Admiralty  ? — Yes, 
J  „p,„rl„,..,l  s„. 

12.101.  You  think  that  a  place  migJit  be  found  for 
-.1  natiii'alist  in  all  such  cxpeditluns  ? — X  think  there  is 
ji')  (jiieslion  that  that  place  ought  to  be  found. 

12.102.  Arc  thei'c  any  otli(;r  undertakings,  under 
the  ;in>piccs  of  tlie  (Government,  lo  which  yon  consider 
that  naluralisls  nnght  be  attached  with  advantage  ? — 
At,  the  present  moment  I  believe  that  there  is  an 
astronomical  exi>editiun  being  lilted  out  for  the 
observation  of  the  a]t]iroaching  transit  of  Venus,  and 
that,  in  order  to  carry  the  observations  out  satisfactorily, 
there  will  be  temporary  observatories  established 
u]ton  three  islands  in  the  Pacific,  which  are  all  very 
little  kiio^vji.  Of  course  the  Astronomer  lioyal,  when 
hr  Avas  consulted  as  to  the  institution  of  these  ex- 
[leditious,  never  considered  that  it  was  part  of  his 
business  to  connect  natural  history  with  them,  or  to 
have  .1  staff  of  zoological  collectors  ;  yet,  if  the 
astronomers  h;i,vo  a  place  of  residence  on  these  islands 
for  a  year  or  more,  the  addition  of  a  naturalist  or  two 
to  such  expeditions  would  cause  very  little  additional 
cost,  and  might  give  rise  to  very  extensive  dis- 
coveries, and  be  the  means  of  providing  the  Govern- 
menl,  a^Iuseum  of  Natural  History  with  a  large 
number  of  valuable  specimens.  Nevertheless,  owing 
to  its  being  no  one's  particular  business  to  advise  on 
such  a  subject,  the  probability  is,  that,  unless  it  is  taken 
up  ]iy  some  ijidependent  body,  sucli  as  the  British 
Assoeiiitior.  or  some  of  the  learned  societies,  nothing 
of  ihc  sort  will  be  done.  If  tliere  were  a  Scientific 
Council  sitting,  of  course,  when  the  Astronomer 
linyal  brought  forward  his  plan  of  establishing  obser- 
vatoi'Irs  ill  viich  and  such  |)laces,  the  leading  naturalist 
would  immediately  point  out  that  these  were  places 
where  inM'stigalinns  (.ught  to  be  madi'  in  Natural 
History,  and  ^vmild  rr,pjr,-t  ihe  ruimcll  to  take  the 
opporiiinlty  ofsrndiiig  nalui:;liM-  uui  to  them. 

12,10:5.  .Might  not  this  objecl  i-e  tuiliciently  attained 
if  it  were  generally  nndci^lond  to  be  a  very  proper 
pn^cerdiug  on  the  part  cd'  Ihr  Irariird  societies,  or  the 
Jb'][i,-..!i  Associiilinn,  lo  nriki-  ivprociitations  to  the 
Govcrninrn!  vn  .-^mh  .l(■r;(^iull^  r_i  ;uu  afraid  it  is 
a  (■a^.■  of  iv-liai  is  ever',  lu^h  \  biisiurs-;  is  iiobodv's 
buMn^^s.  ami  tlnil  (lie  seieniille  societies  will  not  always 
take  llie  (rnnblr  to  do  it. 

12,U![.    Whrn    iialniiilisls    h,.,yr    been    allached    to 

Sur\(;\iMg  \r:-M.ls,    wIkiI    1i;i\,'   borninr  of   ih,-  CollcCtiouS 

^^''i'' y  hnyr    )„:Mle:-_lu    nunv    r;is,-.    ilievhave 

■''P'-il'-'l    i"    lh>'  r.i'iii^h  .MuM-nm:   bul    ifds   has 


nl    : 


do 


:  lb. 


'  boon  -i\on  iVoipiently 
lo  prlvai-  oullri'hM-s  and  prix:ilo  insiiini  ions,  and  no 
'^llllirirnl    r:ov     Iki-,     brr.i    inkni    lb;il    Mirli     eolleclious 

si <\   bo;ill  srni    lo  liio  KrilisI,    .Mu^rnm. 

12,10:..    Kovou  Ihin!;  lli;i|,  ns  a  -oneral  rule,  cvory- 

ll'i".:^    ^^ 'I    '^'^    '<'   Ibo    llrllisb    Museum?— I    think 

'■'''■I- >    il    "'i;''i:  ■   I'll!   brlbro  -oil,-   In   the    British 

^lN;-rn,n,  I  ihink  lh;il  ;,  iTporl  slioiild  Ir  drawn  up 
a. el  pnMi.bo.l  of  Iho  voUrrlinns  ii.ale  .luring  (he  ex- 
l"'i'li""-  ^•>  ■■^■'  I"  <■^n^in,v  ihe  public  thai  something 
li;..-  brrn  Jono,  ;nid  ibiit  ^ond  u.-r  has  born  made  of 
lli-'ii'  nioiiry.  niHl.  ;,I  (brsmnr  (inir,  lo  .show  iho  dis- 
eo^,.rl.■s  (b;<l  h:^sr  br.ai  maife  by  means  ,.f  the  expense 
lli;il  li;is  bron  mruiivd.  1  may  nieiition,  lor  inslance, 
that  Ihr  liHlian  ( ;o\  onnun,  I,  aboul  two  yoar.s  a-o,  sent 
an  exi.e,blion  lo  .'xploiv  -a  now  innlo  ronio  from 
!;rilisli  Ib.riual,  lo  Yunnan  in  Chin.,  .nd  lliat  ihcv 
apponilrd  ;.  nalnr.-.lisl.  Dr.  Au.Iitsou.  „.  ma,n  of  well- 
kno^yn  ;ie.p.iiaiiionls,  |o  a.vompmiy  it,  and  that  Dr. 
Aiiiioison    speiiL   a  large  sum  ol'  money  in   collecting, 
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anil  also  in  havino;  very  beautiful  drawings  made  of 
the  new  objects  wlilch  he  had  collected.  Eut  when 
he  got  Ijack  to  Calcutta,  the  Indian  Government 
refused  to  go  on  and  give  him  any  assistance  in 
publishing  his  discovei'ies.  The  consequence  is, 
that  they  htive  never  been  published  np  to  the  present 
moment,  except  certain  portions  of  them  that  Dr. 
Anderson  has  published  through  the  means  of  the 
scientific  societies.  For  instance,  the  Zoological  Society 
of  London  have  i:iublislicd  one  or  two  of  his  papers, 
containing  an  account  of  some  of  the  finest  things  that 
ho  got. 

12.106.  (Sir.  J.  P.  Kay-S!mUlcicorth.)  Do  you 
think  that  that  ai'osc  from  a  want  of  appreciation  of  tltc 
importance  of  the  results  which  yon  think  should  have 
been  yjublished,  or  from  any  other  ditficully  on  the 
part  of  the  Government  ? — 1  think  that  it  arose  from 
the  fact  that  the  Indlsia  Government  were  short  oi 
money  at  the  time,  and  that  they  did  not  sutKciently 
ftppreciale  the  importance  of  Dr.  Anderson's  dis- 
coveries. I  suppose  that  500^  would  have  done 
everything  that  was  necessary. 

12.107.  May  that  be  taken  as  an  example  of  the 
want  of  scientitic  knowledge  and  scientific  insight  on 
the  part  of  Governments  which  are  not  advised  by  a 
scientific  council  ?— That  is  exactly  an  instance  that 
I  should  give.  I  may  state  that  Dr.  Anderson  sent 
the  whole  of  his  drawings  to  me,  and  that  I  looked 
them  over  very  carefully.  I  wrote  to  the  India  Office 
on  the  subject,  to  Mr.  Grant  Duff,  and  strongly  urged 
upon  him  the  importance  of  having  them  publisiied. 

12.108.  The  Government  has  upon  it  great  and 
pressing  demauds  for  the  ordinary  wants  of  the  ad- 
ministration, for  war,  for  the  extension  of  railways  and 
irrigation,  canals,  and  general  public  improvements 
throughout  the  country,  and  unless  it  happens  to  have 
a  scicntitic  insight  into  the  immediate  or  remote  results 
of  scientific  investigations,  it  is  not  likely  to  spend 
much  public  money  upon  such  objects  ? — Exactly  so. 
])nt  what  I  complain  of  is,  that  they  should  have  sent 
Dr.  Anderson  out  at  all  if  they  did  not  intend  to  let 
him  show  what  he  had  done,  and  that  he  had  spent 
his  money  well,  by  publishing  the  results.  If  they  had 
not  intended  to  publish  the  results,  they  had  better  not 
have  sent  him  out. 

12.109.  That  showed  a  want  of  continuity  of  action 
on  the  part  of  the  Government :  they  obeyed  the 
impulse  of,  probably,  one  single  individual,  who  was 
removed  to  some  remote  station,  and  then,  not  having 
lliat  impulse  permanently  in  their  body,  they  ceased  to 
act  ? — Yes;  and  such  errors,  I  think,  would  be  remedied 
by  the  creation  of  a  council  of  science. 

12.110.  (Chairman.)  Do  1  undersfana  you  that  the 
decision  in  Dr.  Anderson's  case  was  come  to  by  the 
Jndian  Government  in  India? — That  I  really  cannot 
undertake  to  say.  I  believe  that  the  Government  here 
said  that  the  publication  must  be  done  in  India,  and 
that  the  authorities  in  India  said  that  it  must  be  done 
at  home.  X  can  give  another  instance.  Many  years 
ago  there  was  a  very  celclirated  expedition  to  the 
Antarctic  Soas,  of  whicJi  Dv.  Hooker  was  the  naturalist. 
Ho  was  sent  round  the  woi'ld,  and  collected  a  large 
<|uantity  of  materials,  and  there  was  a  sum  of  money 
"■ivon  by  the  Govennnent  to  publisii  the  materiah'. 
That  money  was  expended,  and  yet  the  publication 
was  never  completed,  and  remains  incomplete  to  the 
]n-esont  day  ;  so  tliat,  o\en  when  money  is  Ki\'''",  there 
is  no  dne  supervision  exercised  to  sec  that  it  is  pro- 
l)erly  spent,  and  that  the  results  tliat  ought  to  bo 
produced  are  produced  and  given  to  ihe  world. 

12.111.  (Professor  Sfokrs.)  Has  there  not  been  a 
partial  ]nililieation  of  them  ? — Yes,  there  has  been  a 
partial  jiublication  of  the  voyages  of  the  "Erebus" 
and  the  "Terror  ;"  the  botany  (of  which  Dr.  Hooker 
himself  undertook  the  publication)  is  finished,  but  the 
zoology  has  never  been  finished. 

12.112.  Is  the  reason  of  that  that  the  sum  granted 
v/as  insufficient  for  the  publication  of  the  whole? — I 
do  not  know  what  the  reason  is.  I  apprehend  that  that 
would  be  stated  as  the  reason  if  inquiry  were  made. 

i2,llo.  (Cliaii-man.)  No  one  has  either  felt  suffi- 


ciently interested  in  the  matter,  or  has  had  sufficient    P.  L.  Sdater, 
influence  to  get  the  work  completed ? — No,  nf'n"  ^'tp'c 

12.114.  You  recommend  that  all  collections  made   P'>-D-^Ji-S. 
under  such  circumstances  should  l)e  sent  to  the  British    ,„  -1^^^^  1372 

Museum.     Would  you  think  it  desirable   that  tho       J 

British  Museum  should,  as  a  rule,  retain  all  sireh  col- 
lections, or  that  they  should  be  tho  medium  of  deciding 

where  they  should  ultimately  be  deposited  ? — I  thmk 
that  if  the  British  Museum  did  not  want  them  they 
might  very  well  part  with  them  to  other  scientific 
institutions  ;  but  a  register  should  be  kept  of  where 
they  have  gone  to,  so  that  they  should  be  comeaf^able 
in  case  they  were  wanted. 

12.115.  At  present,  everything  that  goes  there  is 
kept  there  for  ever,  is  it  not? — I  believe  that  is  llic 
general  -rule  of  the  institution,  and  I  thhik  that  the 
reason  why  there  has  been  an  indisposition  to  give 
specimens  to  the  British  Museum  has  been  partly 
caused  by  the  fact  that  it  is  so  very  inconvenient  to 
work  at  them  after  they  are  there.  The  rule  of  the 
British  Museum  is  that  when  an  object  goes  in  it  shall 
not  come  out  again;  therefore,  if  once  objects  are  de- 
posited there,  naturalists  are  not  able  to  get  them  out 
again  to  work  at  them  and  describe  them  properly. 
For  this  reason  there  is  always  a  disposition  rather  to 
keep  specimens  in  private  hands,  in  order  that  they 
may  be  more  easily  got  at,  or  to  give  them  to  other 
institutions  where  they  can  be  moved  again  for  the 
purpose  of  being  worked  at. 

12.116.  (Professor  Stokes.)  Is  it  not  possible  to 
work  at  them  in  the  museum  itself  ? — I  should  say, 
under  present  circumstances,  it  is  barely  possible;  the 
want  of  space  is  so  great,  and  there  is  no  proper 
working  place. 

12.117.  (Dr.  Sharpej/.)  Do  you  expect  that  in  the 
new  building  there  will  be  sutficieut  provision  for  all 
that  sort  of  work  ?— I  hope  so,  I  should  say  that  it 
was  one  of  the  most  important  additions  that  could  be 
made. 

12.118.  Are  you  sufficiently  acquainted  with  the 
arrangements  intended  in  the  new  building  to  be  able 
to  say  that  there  will  be  sufficient  accommodation 
provided  for  that  work  ? — I  am  not  able  to  say  whetlier 
it  Avill  be  so  or  not. 

12.1 19.  {C/iainnan.)  Have  you  reason  to  believe 
that  any  Government  collections  have  been  altogetlier 
lost  ? — 1  know  that  some  of  the  specimens  collected 
by  Mr.  Darwin  during  liis  well-known  voyage  round 
the  world  cannot  be  found  now,  they  are  lost  iu  fact. 
They  were  not  sent  to  the  British  Museum  but  to  the 
Zoological  Society  of  Bondon,  who  had  a  museum  at 
that  time,  and  others  were  left  in  private  persons' 
hands,  and  cannot  be  found.  I  have  had  occasion  to 
refer  to  some  of  them  inyselt^,  I)ut  1  have  not  been  able 
to  find  them. 

12,110.  The  Zoolo,[,^ical  8ocicty's  Museum  was  en- 
tirely <lispersed,  was  it  not  ? — Yes,  it  was. 

ll.',121.  Were  any  j>arl.ieular  ])arts  of  it  transferred 
to  the  British  Museum  ? — The  first  offer  of  the  whole 
was  given  to  (he  British  Museum,  and,  if  great  care 
iiad  Ijcen  taker.,  all  the  valuable  specimens  might  have 
been  selected  a,nd  taken  to  the  British  Museum,  but 
sufficient  care  was  not  taken,  aiul,  in  consequence  of 
that,  I  believe  a  great  number  of  objects  have  been 
lost. 

12, !  22.  From  what  sources  are  the  zoological 
specimens  of  Ihe  British  Museum  chiefly  obtained? — . 
1  think  I  may  say  that  they  are  chiefly  bought  of 
dealers  in  natural  history  ;  and  that  I  consider  is  one 
of  tlic  great  defects  in  tlie  present  zoological  collection 
of  the  British  Museum.  It  is  impossible  to  say  Irom 
what  particular  locality  a  certain  specimen  lias  been 
derived.  Knowledge  of  locality  is  now  considered, 
and  quite  rightly  so,  one  of  the  most  important  elements 
in  zoological  science.  Since  tJie  laws  of  distribution 
luLvo  been  so  fully  studied,  as  they  have  during  tho  last 
30  or  40  years,  it  has  come  to  be  quite  a  feature  in 
a  specimen  ;  yon  want  to  know  exactly  where  each 
specimen  of  an  object  was  obtained,  or  you  are  not 
able  to  draw  deductions  from  it  as  to  variation,  and 
many  other  important  questions.      With  regard  to  a 
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P.  L.  Sclatei,  specimeu  purchasetl  of  a  dealer,  &.c.,  lie  very  oflen 
Esq.,  M.A.,  (i^igtroys  the  label  wliich  was  originally  attached  to  it, 
and  then  there  is  no  certain  knowledge  of  where  it 
is  obtained,  so  that  specimens  obtained  from  an  original 
collector  are  very  ranch  more  valual'le  than  those 
purchased  of  dealers. 

12.123.  Are  you  aware  whether  any  of  the  large 
dealers  employ  collectors  themselves,  or  do  they  trust 
to  accident? — They  do  not  employ  collectors,  but 
often  assist  collectors  by  advances,  and  receive  collec- 
tions from  them.  But  the  dealers  will  not  take  care 
when  they  receive  specimens  from  collectors  that  the 
localities  are  properly  kepf,  they  mix  (.he  specimens 
together  coiaing  from  half  a  dozen  ditferent  countries, 
so  that  if  yon  buy  a  specimen  from  a  dealer  you  are 
never  certain  as  to  whom  it  was  collected  hy. 

12.124.  They  are  guided  more  by  commercial  con- 
siderations than  by  scientilic  considerations  ? — E.\:actly 
so. 

12.125.  Can  you  suggest  any  addition  wlilcli  you 
think  of  importance  to  the  statf  of  the  Natural  History 
department  of  the  British  Museum  ? — Supposing  the 
plan  is  adopted  of  sending  collectors  out  with  the 
different  surveying  expeditions  and  other  expeditions, 
it  would  be  very  desirable  thiit  these  coUcctoi's  should 
first  of  all  pass  a  certain  part  of  their  time  at  the 
State  Museum  of  Natural  History,  and  be  instructed 
in  the  best  mode  of  preparing  specimens  of  all  sorts, 
and  in  the  wants  of  the  museum,  and  as  to  the  par- 
ticular things  that  they  ought  to  look  foi'  at  each 
particular  place  that  they  are  going  to.  I  should 
suggest  that  three  or  four  assistants  should  always  be 
ready  at  the  museum  to  be  sent  out  with  the  different 
surveying  expeditious  whenever  they  are  required ; 
or  they  might  be  sent  out  for  a  year  or  two,  and  then 
return  to  the  British  Museum.  In  this  way  they 
would  have  time  to  arrange  and  describe  their  speci- 
mens ;  and  they  might  take  another  turn  out  in  another 
surveying  expedition,  if  they  felt  inclined  to  do  so. 

12.126.  Is  there  any  system  of  the  kind  in  operation 
at  the  Jardin  des  Plautes  ? — Yes,  in  the  Jai-din  des 
Plantes  they  have  had  many  well-known  zoological 
and  I  believe  botanical  collectors,  some  whom  I  have 
known  personally  myself,  and  many  of  tlie  most 
valuable  specimens  in  the  Jardin  des  Pkintes  at  Paris 
have  been  obtained  by  tliese  collectors.  Of  coarse  it 
is  always  very  satisfactory  when  one  is  looking  at]  a 
specimen  to  see  a  well-known  name  upon  it,  and 
a  certain  locality.  The  late  M.  Alcide  d'Orligny  was 
one  of  the  most  successful  of  those  collectors.  Ho 
made  a  celebrated  voyage  to  South  America,  and 
went  into  Bolivia  and  other  out  of  the  way  countries. 
To  each  specimen  collected  he  attached  his  name,  and 
the  exact  locality  where  he  collected  it.  Thus,  you 
may  be  sure  that  each  specimen  was  found  by  him  at 
a  particular  date  and  in  a  particular  locality.  At 
Vienna,  also,  the  Imperial  Austrian  Cabinet  has  em- 
ployed collectors,  and  sent  them  round  the  world. 
But  I  am  not  aware  that  anything  of  tlie  sort  has  ever 
been  done  l>y  the  British  Museum  up  to  the  present 
time. 

12.127.  Are  there  any  other  points  upon  whicli  you 
wish  to  make  ad<litions  to  your  evidence  ? — 1  slmuld 
wish  to  say,  with  ref'crenee  to  another  pai-t  nl'  (.'oinrirl 
Strange',4  evidence,  wJilch  I  have  ^nlnro  rr;ul,  lli;il,  1 
think  It  would  Im  very  di^slrald.i  lljul  Wu-  <\',\vv\\\\\<-ni 
should  gra,rit  tilIImt  mun:  assishmrc,  Ihiiri  il,  lias  lilMici  lo 
done,  tn  the  diir.^ivnl.  srinililli-.  s.u-idirs  oT  Ihr  iiiid.io- 
polis,  in  th(;  wny  of  prnvlding  rnnms  lor  llimi.  Tlicn^ 
tan  be   no  donbl,  lliat  wi;  ji.ie    mainly  indi^i. led  for  mir 

■Vhv.  wiinrsf 


scientific  reputation  as  a  nation  to  the  efforts  made  by 
our  scientific  societies,  particularly  those  of  London. 
I  think  nothing  can  have  answered  better  for  the  pro- 
motion of  science  than  their  efforts,  and  it  would  he  a 
very  fair  thing  to  do,  if  assistance  could  be  given  to 
them  in  this  way.  I  would  not  wish  to  put  them 
under  Government  control  in  any  way,  but  I  think 
that  more  assistance  might  be  given  to  them  in  the  way 
of  finding  house  accommodation,  particularly  in  the 
case  of  some  of  the  poorer  societies.  That  would  be  a 
subject  well  worthy  of  the  consideration  of  a  council 
of  science,  should  such  a  council  be  constituted 

12.128.  Does  tlte  Zoological  Society  receive  assis- 
tance in  any  shape  from  the  Government  ?— None  at 
all,  but  I  think  that  the  Zoologiftil  Society,  from 
having  their  gardens  to  draw  upon,  are  quite!  able  to 
take  care  of  themselves. 

12.129.  Financially  they  are,  perhaps,  more  pros- 
perous than  any  other  society  ? — Vi.'S,  I  believe  I  may 
say  BO. 

12.130.  Do  they  pay  rent  for  the  garden  ? — Yes. 

12.131.  Is  it  a  full  rent  ? — Looking  to  the  enormous 
revenue  which  wo  get  from  it,  we  do  not  pay  a  fuU 
rent,  but  we  pay  quite  as  much  rent  as  any  other  use 
of  the  land  would  provide,  that  is  to  sav,  we  pay  the 
same  rent  as  the  land  occupied  was  formerly  let  at  for 
grazing  purposes,  I  believe. 

12.132.  Several  societies  are  provided  with  apart- 
ments, are  they  not? — Yes,  they  are;  but  1  do  not 
know  that  any  particular  rule  has  been  observed. 
Some  of  them  have  been  successful  in  getting  Govern- 
ment assistance  in  that  w^ay,  while  others  have  not 
been  successful. 

12.133.  Do  yon  think  that,  as  a  general  rule,  most 
of  the  more  important  scientific  societies  might  properly 
be  provided  with  apartments  ? — I  think  it  would  be  a 
very  proper  thing  to  do. 

12.134.  Would  you  grant  them  assistance  in  any 
other  shape,  as,  for  instance,  in  the  publication  of  their 
transactions  or  their  proceedings  ? — I  am  not  prepared 
to  give  a  very  definite  opinion  upon  that  point,  but 
I  think  it  would  be  very  desirable  that  they  should  bo 
furnished  with  accommodation  for  their  meetings. 

12.135.  (.SV;-  J.  P.  Ka>/- Shut  tic  worth.)  Supposing 
that  tJie  museum  were  transfeiTcd  to  some  place  which 
afforded  sulficient  fiicilities  in  point  of  building  and 
arrangements,  would  yon  consider  it  desirable  that 
there  should  exist  a  machinery  for  the  dispersion  of 
specimens,  and  for  their  scientific  arrangement  in 
local  museums  for  the  purposes  of  general  instruction 
in  the  country  ? — I  think  that,  supposing  these  plans 
were  carried  out  for  attaching  naturalist's  to  diilerent 
expeditions,  there  would  be  an  accumulation  of  speci- 
mens in  all  the  branches  of  zoology,  and  that  no  better 
use  could  be  made  of  them  than,  after  comparing  them 
and  naming  them  and  arranging  them  according  to 
the  system  of  the  British  ]\liisenm,  to  translVr  them  to 
local  museums. 

12,13l;.  For  that  purpose  you  have  no  exlsiin"- 
machinery  ?  — There  is  no  existing  machinery  for 
tliat  purpose. 

12,137.  It  ivoiild  liocome  necessary  to  create  such 
machinery,  provided  ail  Ihe  prelimimvry  arrangements 
wrro  siili^f'irtiiry?— Certainly.  At  the  ]iresent  mo- 
iiirnl,  1  .•Mil  sjK'iddng  more  j)artici'larly  of  zoologv.  with 
Avhich  1  am  liest  :ici|nain(LMl,  n.^  staif 
insiiniriciit  at  (lie  British  Museum  ;  | 
siiirKucnt  si  aft  at  present  even 
alrc;idy   there,    wilhuut  coUcclii 


lerably 
is    not 


wluit 
liv^fi. 


.■u'range 
anything 


■ith. 


Eh<I.,  l\f.l)., 
(::iJ.,F.R.S. 


■  ,il.,u  p, 


Josri'ir  I)Ai 

]2,138.  iCImirmnn.)  I  1„. 
opportunity  ofacpiaiiitin^r  y, 
forth  by  Colonel  Strjiii;.'!^/ [; 
variouH  Hc.iciitilic  itiHtitutions 
and  also  for  thfi  croutioii  ol'  ,„  (Irpjirtmnit  ot  Kc^imco 
ari'l  a  council  of  scif^nco:  arc  you  jtrcparcil  In  .riyc  ■m 
opinion  upon  any  of  those  pi-oposals? — 1  liavu  "-ivcn  f  liu 


N   ll(«iKrci>,    f.K(|.,   iM.l).,  C!.I!.,  F.K.S.,   furtlicr  examined. 
'■   y avo   ha, I 


>vilh  M 
tlie  (1. 


].vop.,sal«  Ihe  hestnllention  that  I  have  heon  ahle  during 
the  v.ay  sh.at  ton,,  uhieh  they  have  lieen  in  my  hands, 
hut  1  liav(M.I  late  been  wi  oeenpied  ivitli  other'matlera 
that  I  ennid  n,.t  ^ixe  the  sulyect  that  attention  whicli 
J  eiiulil  wish  :  there  are,  however,  several  points  upon 
winch  1  uiiKht  have  a  few  wmds  to  say.  I  think, 
111  tho  first  place,  that  the  general  proposilion  is  an 
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excellent  one,  tliat  the  Governmeut  should  be  aided 
by  scientific  persons,  both  with  respect  to  the  admi- 
nistration of  the  existing  Government  scientific  insti- 
tutions, and  with  respect  to  the  occasional  grants  which 
the  Government  may  be  called  upon  to  make  for 
scientific  objects ;  but  with  regard  to  the  way  in 
which  this  aid  should  be  given,  it  is  a  veiy  difficiHt 
question,  and,  as  far  as  I  am  aware,  it  is  entirely  a 
new  one.  With  regard  to  the  sclieme  that  Colonel 
Strange  proposes,  the  principal  objection  that  I 
see  to  it  is  its  magnitude,  which  makes  me  doubt 
whether  it  will  be  possible,  under  the  present  con- 
dition of  science  in  this  country  and  of  the  scientific 
institutions,  to  get  the  Government  to  entertain  the 
view  of  constituting  a  body  so  extensive,  and  armed 
with  powers  which  must  interfere  with  the  authority 
and  responsibility  of  the  ministers  of  the  Crown. 
There  is,  however,  an  alternative  which  may  be  more 
practicable,  and  that  is,  that  the  several  departments  of 
the  Government  charged  with  the  administration  of 
scientific  institutions,  should  each  have  a  body  of 
scientific  advisers  ;  in  other  words,  that  the  different 
Government  institutions  should  have,  as  the  Royal 
Ol3servatory  at  Greenwich  has,  a  board  of  visitors,  'a 
consultative  body,  whom  the  Government  might  apply 
to  in  cases  of  difficulty  in  the  administration  of  the  in- 
stitution, or  of  any  extraordinary  expenditure  being 
demanded  for  it,  and  wliom  the  director  of  the  in- 
stitution might  consult  in  case  he  has  any  difficulty  in 
carrying  out  his  duties. 

12.139.  Do  you  know  by  whom  the  Board  of  Visitors 
of  the  Eoyal  Observatoiy  is  nominated  ? — Not  pre- 
cisely. 

12.140.  Are  the  appointments  permanent? — lam 
not  prepared  to  go  into  that  subject. 

12.141.  They  are  not  paid  officers,  are  they? — I 
believe  not. 

12.142.  Would  you  contemplate  that  such  boards  as 
you  recommend  should  generally  be  unpaid  ? — I  think 
that  they  should  bo  paid  upon  special  occasions, 
but  not  by  fixed  salaries.  For  instance,  occasions 
would  arise  when  the  Governmeut  required  prolonged 
attcudance,  and  valuable  reports  requiring  a  great  deal 
of  tinie  and  a  great  deal  of  skilled  labour ;  and  in 
such  cases  some,  or  all,  of  the  members  should  be  re- 
munerated. But  there  are  many  matters  upon  which 
the  Board's  opinion  could  be  given  with  very  little  time 
or  trouble,  and  which  they  would  give  in  the  interests 
of  science. 

12.143.  Have  you  in  your  mind  the  appointment 
of  several  such  boards  of  visitors  ? — My  suggestion 
wouhl  be  that  each  of  the  scientific  institutions  under 
the  Government  should  have  such  a  body  of  visitors. 

12.144.  IIow  would  you  propose  that  the  Govern- 
meut should  get  advice  on  scientilic  questions  not 
connected  immediately  with  any  of  those  Government 
institutions?  —  By  convening  a  selection  from  the 
vaiious  boards  of  visitors,  with,  perhaps,  the  addition 
of  cxjierts. 

12.145.  You  mean  selected  for  the  special  occasion  ? 
—Yes. 

12.146.  You  do  not  contemplate  that  there  woidd  be 
any  serious  difficulty  in  constituting  such  councils  in  a 
manner  to  give  confidence  to  i^ersons  engaged  in  the 
various  departments  of  science  ? — I  see  no  difficulty 
in  that.  It  would  depend  upon  the  wisdom  and  dis- 
cretion exercised  by  the  Government  in  the  selection. 

12.147.  But  does  it  necessarily  follow  that  they 
would  have  more  confidence  in  such  a  body  than  in 
the  Governmeut  ? — I  think  so,  from  the  very  fact  of 
the  Government  not  being  scientific,  and  the  board 
being  80. 

12.148.  (Sir  J.  P.  Kay'Shuttlcioorth.)  Docs  not 
that  presuppose  a  disposition,  on  the  part  of  the  central 
administration,  to  take  every  possible  opportunity  of 
promoting  science,  and  so  of  availing  itself  of  the  aid 
of  scientific  men  for  that  ol,>ject? — If  the  central  ad- 
ministrution  does  not  cai'e  to  promote  science,  it  "will 
not  call  for  aid  to  do  so  in  any  form. 

12,14!).  But  are  we  v,rarrantcd  in  supposing  that  the 
Government,  as  a  whole,  or  take  the  cabinet  as  a  whole. 


has  either  sufficient  scientific  information  and  conse- 
quent earnestness  intlie  pu]'suit  of  scientific  objects,  or 
sufficient  scientific  insight,  to  originate  those  investiga- 
tions or  observations  ? — 1  should  say  that,  as  now,  the 
demand  for  the  investigations  would  originate  either 
in  the  scientifie  world  or  in  the  scientific  institutions, 
not  in  the  cabinet  or  with  the  ministry. 

12.150.  That  remark  would  apply  to  those  depart- 
ments which  are  of  a  mixed  scientific  and  practical 
character,  such  as  the  Army  and  Navy  Departments, 
for  instance;  but  would  it  apply  to  departments 
generally,  or  would  it  apply  Co  the  action  of  the 
Government  as  a  whole  r' — To  the  departments.  1 
think  that  the  action  of  the  Government,  as  a  whole, 
would  vary  with  every  ministry, 

12.151.  Is  it  not,  therefore,  in  a  great  State,  the 
prosperity  of  which  depends  to  a  very  great  extent, 
indeed,  first  on  a  knowledge  of  scientific  laws,  and  then 
on  the  application  of  them  to  the  wants  of  the  State 
and  the  community,  desirable  that  the  State  should 
possess  some  means  of  scientific  appreciation  and  in- 
sight?— I  quite  agree,  but  the  question  before  us  is, 
whether  the  State  and  the  community  arc  sufficient!}' 
advanced  to  appreciate  or  to  entertain  the  idea  of  a 
great  general  council  for  science. 

12.152.  Supposing  the  education  to  have  been  very 
defective,  first  of  the  legislative  deliberative  body,  that 
is  Parliament,  and  then  of  the  selected  men  who  are 
the  executive  Government  for  the  time  being,  and  that, 
in  consequence  of  the  one-sided  character  of  their 
education,  they  are  deficient  both  in  scientific  know- 
ledge and  in  scientific  insight,  is  it  not  expedient  to 
supply,  by  some  artificial,  and  it  may  be  temporary 
means,  the  want  of  the  qualifications  which  would 
enable  them  to  get  those  advantages  for  the  State  ? — 
I  think  that  a  first  step  towards  supplying  this  want 
might  be  the  constituting  such  departmental  boards  as 
I  suggest, 

12.153.  There  is  still  an  appeal  from  the  Govern- 
ment itself  to  the  opinion  of  the  scientific  world,  which 
would  condemn  inefficient  appointments,  seeing  that 
so  much  woidd  de2:)end  upon  the  complete  and  pre- 
eminent efficiency  of  the  appointments  made  to  such 
a  council  ? — I  have  no  doubt  that,  as  conscientious 
men,  every  minister  would  be  anxious  to  secure  the 
scientific  advice  of  a  council  appointed  to  assist  him  ; 
but  I  doubt  the  Government  being  advanced  enough 
in  the  iuterest  of  science  to  advocate  the  appointment 
of  a  general  council  which  woidd  bo  armed  with 
powers  that  enabled  it  practically  to  override  the 
Government  and  almost  complete  its  action  in  ques- 
tions of  scientific  expenditure. 

12.154.  Dogs  not  yom-  answer  leave  ns  in  the 
comparatively  hopeless  condition  of  having  no  escape 
from  the  admitted  inefficiency  of  the  Government,  so 
called,  to  direct  scientific  investigations  or  the  appli- 
cation of  scientific  laws  for  the  benefit  of  the  commu- 
nity ? — I  do  not  think  it  does  ;  I  think  that  if  you  get 
in  the  small  end  of  the  wedge  by  appointing  those 
scientific  boards  to  aid  in  the  administration  of  exist- 
ing scisntific  institutions  in  which  various  departments 
of  the  Government  are  already  interested,  and  which, 
I  believe,  they  conscientiously  wish  to  work  well, 
you  would  then  have  the  meims  of  judging  whether  a 
great,  council,  which  would  have  greater  scientific 
weight  in  the  councils  of  the  nation,  was  a  desirable 
thing. 

12.155.  But  seeing  how  much  has  been  done  by  the 
various  voluntary  seientrfic  associations  of  tiie  country, 
and  seeing  that,  in  fact,  the  advancement  of  science  is 
almost  solely  attributable  to  them,  are  you  not  of 
opinion  that  the  condition  of  science,  resulting  from 
their  operations,  is  such  as  to  warrant  the  Government 
in  soliciting  the  advice  of  the  most  eminent  men  be- 
longing to  those  societies  ?— I  must  confess  that  it 
appears  to  me  that  there  is  extremely  little  done  by 
the  general  public  for  the  advancement  of  science. 
A  great  deal  has  been  done  by  the  liberahty  of  a  few 
individuals,  but  when  yon  consider  the  starved  con- 
dition, in  a  scientific  point  of  view,  of  the  museums, 
botanic  gardens,  and  other  scientific  estabhshraents  in 
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such  oit-antic,  towns  as  Manctestev,  Leeds,  Hudders- 
field  ami  Glasgow,  wlioso  wealth  is  the  fruit  of  scien- 
tific'research,  I  do  not  think  that  the  people  of  this 
country  can  claim  any  very  great  credit  lor  scieutitic 
liberality.  ,  c     *.^ 

IS.loli.  My  (|uestion  did  not  m  any  degree  retei  to 
tlic  I'ibenJity  of  the  general  public,  but  rather  to  the 
scientific  exertions  of  voluntarily  formed  associations, 
such  as  the  Astronomical,  the  Chemical,  the  Zoolo- 
gical, and  other  associations,  and  my  meaning  was 
whether,  seehig  how  much  has  been  done  by  tlie 
associations  of  scientific  men  for  (he  .advaiicciiient  ol 
science,  it  does  not  becorae  a  question  whether  the 
Government  would  be  acting  rightly  if  it  did  not 
avail  itself  of  the  assistance  of  the  most  eminent 
scientific  men?— I  quite  concede  that  the  Govi'iii- 
ment  should  avail  itself  of  tho  assisl.anee  of  wieiitilje 
men,  .and  this  they  might  do  in  the  form  which  I 
propose,  though  they  might  not  feel  called  upon  to 
create  such  a"  body  as  a  general  council  of  scieui*'. 
I  mean  to  say  that  the  Government  might  see  its  way 
to  the  smaller  measure,  but  not  to  the  larger. 

12.157.  Supposing  that  the  jiroposal  were  not  to 
form  a  council  of '"science  which  should  represent 
every  particular  branch,  but  rather  a  council  which 
shoiild  represent  the  s]iirit  of  scieiiti(ic  investigation, 
and  the  knowledge  which  pre-emineut  men  would 
have  of  piTSons  qualilled  to  conduct  scientific  investi- 
gations, would  not  a  smaller  council  of,  saj',  .six  pre- 
eminent scientific  men,  recomiiiend  itsell  in  a  greater 
degree  to  your  mind  ?— I  have  no  ipiestion  of  the 
v.alne  of  such  a  council,  but  I  do  not  ser  my  way  to 
its  appointment  by  a  Government  Ibat  wants  aid  so 
to  enlighten  itself  to  discern  the  spirit  ul'  scieiitif.c 
investiiratiou. 

12.158.  (I'rofissor  Slo/ics.)  Is  the  dilllcnlty  that 
you  feel  derived*  from  supposing  that  the  I  Sovernineiit 
would  not  be  willing  to  grant  the  salaries  oi'  (he 
council? — It  is  not  so  much  that,  as  that  they  would 
not  see  their  w.ay  as  to  the  practical  worlcing  ol'  such 
a  council. 

12,139.  (Chainaan.)  That  is  lo  say,  there  is  no 
puVilic  o])inion  in  the  country  that  would  enconrage 
them  to  have  recourse  to  such  a  council  ? — I  do  not 
think  there  is;  but  that  is  aiiotbcT  question,  as  to 
which,  I  confess,  I  do  not  give  my  opinion  without 
great  hesitation. 

12.160.  Each  of  those  councils  or  boards  of  inspec- 
tion tliat  yon  recommend  would  be  comiiosed,  would 
it  not,  mainly,  or,  perhajis,  exclusively,  of  [lersons  con- 
versant with  one  particular  branch  of  seieiiee  ^ — 
Mainly  of  persons  conversant  with  those  special 
branches  of  seieiiee  to  the  ciiUivation  of  wlii'-li  the 
institution  i-  deyoti/il,  aided  by  some  inTsmis  of  general 
ficientilie  eiiltilie  or  ap[ireciation  of  seieiiee. 

12.161.  Would  you  |irnpusi'  that  lliey  sboiild  be 
called  upon,  as  a  matter  of  'luly,  lo  furnish  luiiina! 
reports  ? — Decidedly. 

12.162.  (Professor  Stokrs.)  Do  you  lliiiik  IliiTe 
is  any  danger  that  if  there  w(;re  boards  i'oriiied  in 
this  luaniier  for  the  iiidividiial  sciences,  each  would 
urge  on  very  streiiiioiisly  its  own  seieiiee,  and  lliat 
the  assemblage  of  propfisiiiniis  would  lie  iiioie  tban  the 
GovfTument  could  entertain,  whereas,  if  tie  re  were  a 
general  eonsultative  body  the  claims  of  llie  ditfi-iisit 
sciences  would  he  ■.veiglied  against  eaeli  oilier  ? — I'l^ieli 
would  do  its  duly,  in  its  ouii  line,  in  poiiiliug  out  In  its 
<nm  branch  oftiin  ( loMriiiueut  ulml  it  tlioiight  i  ighl  lo 

be  d< ]l  would  bi!    Iielter  that  in  tliis  eaeli  liiaiieli 

of  the  GoveriMiieiil    should    aet    iiide| deiitly,   latlicr 

than  b.i  iiifliieuee.l  by  tlie  deiiiaiidsof  Itie  otiiirs.  A 
great  deal  of  outside  inlhience  niiglit  be  broiiglil  lo 
hear  iqioii  a  single  body  in  lie  event,  of  a  pnjiiiliir 
subject  Iieing  mnoird  as  do^erviiie;  of  a  Iiiree  siilp>id\, 
to  the  iletriliienl  nf  f- s  pnpnlm- imf  .qiuilly  liiipoilaiit 
subjects.      Wliere;!-',  diil  cin.li,  iictin^j;  nn   ils'ow tlio- 

rity  and  accoi-iling  lo  its  own  jiulgiiii  ul,  eive  an 
indeiienilent  opinion  as  to  ^vlial.  was  waiibd  for  its 
own  brancli,  the  colleiled  opinions  of  Hie  Imards 
would  represmit,  with  an  appinviuisiinn  In  exactness, 
the  reqiiiremonts  of  science  for  the  lime  being. 
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12.163.  Then  in  case  there  were  more  applications 
sent  in  than  the  Government  could  eutertaiu,  do  you 
think  that  the  Government  would  be  a  better  body  to 
make  a  judicious  selection  from  amongst  them  than 
a  general  consultative  body  of  scientific  men  ? — I  think 
that,  in  such  a  case  as  that,  the  Government  should 
seffct  from  the  various  boards  a  body  who  would 
decide  upon  the  distribution  of  such  sum  of  money  as 
the  Government  would  consent  to  give. 

12.164.  Then  yon  do  contranplate,  apparently,  the 
formation  of  a  general  scientific  council,  only  that  it 
should  bo  called  together  from  time  to  time,  or  else 
that  a  certain  niiniber  should  be  called  together  from 
time  to  time  to  form  such  a  council  ? — Yes. 

12.165.  (C/miriiuin.)  Not  necessarily  always  con- 
sisting of  the  same  meinbers  ?— Not  necessarily  always 
consisting  of  the  same  members. 

12.166.  {I'rnfcssor  Sloliis.j  ISut  does  it  not  seem  to 
you  that  a  small  scientific  council  presided  over  by  a 
minister,  or  some  person  acting  in  his  ste.ad,  would 
come  to  understanil,  lo  a  certain  extent,  the  views  of 
the  Go\eriimeiit  as  xvell  as  of  seientilic  men,  and  would 
bebellei-able  to  weigh  those  views  against  one  another 
than  a  board  whose  alleution  xvas  devoted  to  .some 
spc-cial  seienlilic  obji-et  wbieli  Iliey  would  jness  forward 
with  all  llieir  power? — Ynii  an'  efSiiining  the  ex- 
istence of  a  niini-ter  lo  xvlinin  Go\ernment  xvould 
entrust  this  power.  There  is  no  such  minister  at 
present. 

12.167.  1  do  not  make  any  ■^upiio-itinii  as  to  the 
formalion  of  any  new  niiiii-ter,  but  that  tlien^  should 
be  simply  some  Government  authority  in  connection 
with  the  hoanl  and  consulting  with  it  ? — Ffactically 
that  is  Ciovernment  appointing  .a  minister. 

12,16H.  Not  necessarily  a  new  minister? — But  a 
minister  with  new  duties,  which  is  practically  the  same 
thin''.  It  would  always  be  a  question  for  the  (iovern- 
ment  to  consider,  whether  it  would  devolve  this  duly 
upon  any  existing  minister  or  on  a  new  minister,  or 
on  the  Cabinet,  or,  as  at  the  present,  on  the  Chancellor 
of  the  hlxchequer.  (jive  the  trusted  council  or 
board.s,  and  then  the  money  is  the  only  question  the 
minister  can  care  lo  look  to. 

12.169.  (Dr.  Sliurpcii.)  To  whom  would  these 
boards  of  visitors  whom  3"oti  eonteiniilale  have  to 
make  reports  ? — Kaeli  to  the  dcpartuienl  of  ihe  Go- 
\eriiinent  under  xvliich  the  seientilic  institution  was 
adtninislered. 

12.170.  For  example,  in  the  ea-i'  of  ]Cew,  would 
they  ha\e  to  report  to  tin'  Fiist  Cominissinner  of 
Works  ?—'fhrv  xvould  report  lo  llje  Fii>t  Commis- 
sioner of  Woiks. 

12.171.  Frofessor  Stokes  was  .sm.^^L■^tIllg  Ihe  possi- 
bility <if  there  being  a  minister  t(>  xvliom  all  those 
matters  could  be  re|iorted  from  all  the  diU'ercut  de- 
liartments;  sa\",  fiir  example,  a  pennnnent  under 
sreietary  of  slate  wlio  xvas  siillirieiille  iiislineted  in 
seiiuiee  and.  at  the  same  time,  aequ.iinted  wilh  adiui- 
liistrati\e  illiti,  s  In  ireelve  and  considL'r  tli0S(>  reports. 
\Vliiit  would  lir  y,,iir  epini.m  of  siieli  a  snggestion?— 
From    tlie    little    I    know  of  the  details  of  the  adniinis- 

liation  ol'  tin niilry.  1  should  think  Ihat  a  iiermanent 

under  sc'eivlaiy  of  state  would  have  eoniparalively 
very  liitle  power,  and  that  no  niie  with  anvthing  short 
ol' a  seal  in  ill.'  eaifuiet  woiihl  li:i\n  silllieient  inlluence 
with  the  Chiiiuvlloi'  of  the  l^xeheqner. 
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the  practical  difficulty,  as  it  appears  to  me,  always 
will  be  this,  that  the  Government  wilt  exceedingly 
dislike  dcvolviug  upon  any  other  body,  the  authority 
and  responsibility  that  should  attach  to  itself.  Nor 
would  it  like  the  pressure  that  a  council  would  exert 
upon  it, 

12.173.  {Dr.  Sharpcy.)  That  would  he  assuming 
that  the  council  would  interfere  with  the  administra- 
tive duties  of  the  Government  ? — Yey,  and  which  it 
might  always  feel  itself  called  upo^i  to  do  in  respect  of 
the  scientific  duties  of  the  Government. 

12.174.  But  only  if  it  were  called  upon;  it  would 
not  do  it  spontaneously  ? — It  would  be  its  duty  to  do 
it  spontaneously  if  it  thought  that  the  Governmcut 
were  wrong,  and  that  they  could  set  it  ri^ihr,  or  else  I 
do  not  see  much  value  in  the  council  at  all. 

12.175.  {Professor  Stokes.)  In  the  case  of  a  legal 
difficulty,  do  not  the  Government  consult  the  hiw 
officers  of  the  Crown  ? — I  assume  that  they  do,  but 
that  is  a  question  which  I  am  not  prepared  to  go  into. 

12.176.  Might  they  not,  in  a  similar  manner,  in  the 
case  of  a  scientific  difheulty,  consult  a  council  of  science, 
it  being  left  free  to  the  Government  on  tlieir  own 
responsibihty  to  accept  or  reject  their  advice  ? — If  you 
give  the  council  the  position  and  powers  of  the  law 
officers  of  the  Crown,  then,  practically,  the  Govern- 
ment would  be,  after  consultation  with  it,  no  more 
free  than  it  is  now  free  after  consulting  its  law 
officers.  Parliament  would  rest  upon  the  opinion  of 
the  conncil ;  it  might  resist  the  requirements  of  the 
minister,  but  not  the  requirements  of  the  council.  I 
may  be  wrong,  but  I  do  not  see  how  the  Government 
could  approve  of  the  creation  of  a  board  with  the 
influence  of  its  law  officers,  which  would  have  so 
direct  an  object  in  taking  responsibility  olf  its  own 
shoulders,  and  authority  out  of  its  hands.  On  the 
other  hand,  there  is  a  good  deal  to  be  said  in  favour  of 
the  minister  feeling  the  responsibility  of  the  institu- 
tion which  he  has  to  administer.  Again,  the  Govern- 
ment seeking  a  scientific  opinion  is  not  quite  a  parallel 
case  to  that  of  its  seeking  legal  advice.  Slore  or  less, 
every  minister  and  every  person  high  in  office  has, 
himself,  more  or  less  knowledge  of  the  law.  He  docs 
not  go  to  the  lawofhcers  in  all  but  complete  ignorance, 
as  he  would  to  the  scientific  council. 

12.177.  {Sir  J.  P.Kay-Skuttlcworth.)  Do  not  your 
apprehensions  presuppose  one  of  two  things,  either 
that  it  has  been  proposed  to  create  a  council  which 
should  fulfil  the  function  of  a  scientific  dictation,  or 
that  the  council  would  so  command  the  confidence  of 
Parliament  as  to  become  supreme  over  the  Government 
in  all  matters  of  science  ? — I  think  that  if  the  council 
commands  the  confidence  of  the  people,  it  would 
become  a  scientific  dictator,  from  its  being,  as  you 
yourself  pointed  oat,  a  sort  of  supplement  to  the 
Government,  wiser  than  itself, 

12.178.  {Dr.  Sharpc)/.)  I  still  scarcely  see  how 
your  arrangement  would  provide  for  various  questions 
in  the  relation  of  the  Government  to  science  which 
from  time  to  time  occur.  Take  the  case  of  the  question 
of  establishing  a  professorship  of  civil  engineering  in 
Edinburgh,  whom  could  the  Government  consult?  or 
the  division  of  the  natural  history  chair  of  Edinburgh 
into  a  chair  of  zoology  and  a  ehair  of  geology  ;  those 
are  all  questions  upon  which,  at  present,  some  minister 
or  other,  say  at  the  Home  Oftice  or  at  the  Treasury, 
consults  private  persons,  and  nobody  knows  who  gives 
him  advice,  and,  therefore,  the  pubhc  are  not  informed 
upon  it;  would  not  it  be  much  better  if  there  were 
some  responsible  body,  whose  acts  were  made  public, 
and  who  might  report  to  the  Government  on  questions 
of  that  kind  which  were  submitted  to  them  ? — I  do 
not  see  why  the  Government,  in  such  cases,  should 
not  choose  from  the  visitors  to  the  East  India  En- 
gineering College  one  man,  from  the  Ro}-al  Artillery 
another  man,  from  the  Greenwich  visitors  a  third 
man,  and  so  on.  I  think  that  when  you  consider  tlio 
nature  of  the  duties  which  the  existing  officers  in  the 
Government  institutions  have  to  perform,  yon  would 
have  no  difficulty  in   selecting  half-a-dozeu  good  men, 
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able  and  willing  to  select  a  professor  of  engineering  or 
geology,  or  of  any  other  branch  of  knowledge. 

12.179.  Do  you  mean  as  occasion  arose? — Yes,  as 
occasion  arose.  By  such  means  you  would  get  rid  of 
the  great  difficulty  of  having  a  standing  supi'eme 
council  armed  with  authority,  and  which  would  possibly 
become  imbued  with  fixed  ideas,  prejudices,  and  all 
the  evils  of  a  permanent  legislature. 

12.180.  The  Government  might  still  override  the 
opinion  of  the  council ;  they  would  merely  consult  the 
council  ? — The  Government  might  well  be  induced,  by 
external  pressure,  to  override  the  decisions  of  the 
standing  council ;  but  it  woidd  not  summon  its  special 
council  if  it  were  not  prepared  to  accept  its  views. 

12.181.  {Professor  Smith.)  You  spoke  of  the  Hmi- 
tation  which  you  wished  to  impose  upon  the  lioard 
of  visitors  ;  to  what  did  you  particularly  allude  ? — ■ 
That  each  should  have  the  power  of  annually  Inspect- 
ing the  institution  to  which  it  is  appointed,  and  should 
read  the  report  of  the  director  of  the  institution,  adding 
any  recommendations  of  its  own,  such  recommenda- 
tions having  previously  been  submitted  to  the  director. 
But  it  should  have  no  power  of  directly  interfering 
with  the  director's  duties,  authority,  or  responsibility. 

12.182.  You  mean  the  report  being  shown  to  the 
director,  but  not  submitted  for  his  sanction  ? — The 
recommendations  being  shown  to  him,  so  that  he  might 
not  afterwards  say,  if  I  had  seen  this  before  it  was 
sent  in  I  could  have  pointed  out  to  ih^  Government 
how  inexpedient  this  proposal  was.  It  would  he  a 
body,  in  fact,  to  which  the  Government  or  the  director 
could  apply  in  a  case  of  difficulty. 

12.183.  How  do  you  think  that  such  a  board  of 
visitors  ought  to  be  constituted  ? — I  suppose  that  the 
members  would  he  appointed  by  the  Prime  Minister, 
in  consultation  with  the  department, 

12.184.  You  think  that  it  should  be  chiel3y  a  scien- 
tific body  ? — Yes  ;  but  it  woidd  be  well  to  strengthen 
each  board  by  adding  to  it  some  member  or  members 
of  Parliament  with  a  knowledge  or  appreeiation  of 
science.  I  think  that  the  Government  could  be  in- 
duced to  listen  to  such  a  scheme  as  this,  which  would 
lighten  the  responsibility  of  the  ministers,  without 
diminishing  its  authority,  and  which  would  inspire  the 
public  with  confidence, 

12.185.  {Chairman.)  Are  you  prepared  to  give 
evidence  upon  any  other  matters?  Do  you  think  that 
the  action  of  the  Government  should  bo  called  into 
more  systematic  operation  with  a  view  to  the  advance- 
ment of  science  ? — Decidedly. 

12.186.  Can  you  point  out  the  directions  in  which 
you  think  the  Government  should  act  for  this  ol.>ject  ? 
— I  think  that  one  very  important  one  is  what  T  gave 
evidence  upon  before,  viz.  the  organisation  of  the 
new  Natural  History  Museum,  by  placing  it  under  a 
director  responsible  to  a  minister  of  the  Crow]i,  and 
making  it  botli  more  useful  to  science  and  more  dis- 
tinctively instructive  to  visitors.  I  think  that  a  great 
deal  more  might  be  done  both  there  and  at  Ivew 
with  regard  to  various  departments  of  botany.  And 
there  are  many  other  ways  (although  X  am  not  pre- 
pared to  go  into  them)  in  which  aid  might  Ije  given  to 
science. 

12.187.  Does  it  appear  to  you  that  any  additional 
institutions  for  the  advancement  of  science  are  urgently 
needed  ? — I  have  not  considered  that  point.  I  think 
that  many  existing  institutions  admit  of  much  further 
development  at  no  extravagant  outlay. 

12.188.  And  the  institution  of  such  boards  of  visitors 
as  you  recommei:d  would  facilitate  the  further  de- 
velopment of  such  institutions  ? — I  think  so.  Such 
boards  might  at  once  point  out,  each  in  its  own  de- 
partment, where  great  good  might  be  done  under 
existing  arrangements,  at  comparatively  very  little 
Increase  of  expenditure. 

12.189.  Are  there  any  other  points  upon  which 
you  would  like  to  give  the  Commission  your  views 
with  regard  to  this  question  ? — I  do  not  renu.'UiliL'r 
any  other  point. 

12.190.  {Professor  Smith.)  "VViih  regard  to  the 
reference  which  you  made  to  physiological  botany  at 
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^^e'^ripiii^enrof  "'inquiry   at  Kew  ?— No,   rather 
•Hiving  grants  for  special  inqun-ies  to  be  made.         ^ 
"  12,191.   Do  you  mean  experimental   inquiry.^  — 

Yes. 

12  192.  Hueh  inquiries  are  carried  on  there  from 
time  to  time,  are  they  not  ?— Very  little  indeed.  Such 
questions  as  that  of  the  influence  of  coloured  media 
upon  vegetation,  and  many  questions  rehitnig  to^the 
chemistry  of  botany,  have  never  been  pursued  atKcw. 
I  have  repeatedly    m-yed    young   experimenters    to 

The  witness 


commence,  offering  them  facilities,  but  the  difficulty 
with  them  has  always  been  to  give  the  time,  and  get 
funds  to  support  themselves. 

12.193.  Have  you  any  assistant  at  Kew  imder  you 
whose  duties  consist  in  inquiries  of  that  kind  ?  — 
None. 

12.194.  And  you  think  that  there  ought  to  be  ?— I 
am  not  prepared  to  say  whether  the  aid  should  be 
given  in  the  shape  of  an  assistant  to  myself.  The 
great  thing  would  be  to  get  the  money  to  induce  an 
experimenter  to  commence  auch  ob.-iervations. 
v/ithdrew. 


Adjourned  to  Friday  next  at  12  o'clock. 
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Thomas  Henry  Hlxley,  Esq.,  LL.D.,  F.R.S. 
Ge<)R(!E  GAnniEL  Stokes,  Ksq.,  M.A.,  See.  R.S. 
I-Ii;kky  John  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


R.  Grant, 

Esq.,  LL.D., 
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RODERT  Grant,  Esq. 

12.195.  [Chairman.)  I  believe  you  are  Professor  of 
Astronomy  in  the  University  of  Gla.'^gow  and  also 
dir^:etor  of  the  observatory  ?— I  am.  I  may  state, 
before  commencing  my  evidence,  that  upon  leaving 
Glasgow,  from  information  I  received,  I  was  imder 
the  impression  that  the  evidence  that  I  should  be 
expected  to  give  would  relate  purely  to  astronomical 
matters,  and  with  special  reference  to  the  observatory 
of  the  University  of  which  1  am  director  ;  but  siuce  I 
have  come  to  town  I  have  been  infoimed  that  the 
evidence  expected  to  be  given  would  be  of  a  more 
general  kind.  This  may  account  for  my  evidence  not 
being  ,=0  full  as  otherwise  it  might  be. 

12.196.  Have  any  schemes  .suggested  themselves  to 
your  mind,  the  adoption  of  whicli,  in  your  opinion, 
would  tend  to  promote  tlie  advancement  of  science  in 
this  country  ? — It  ajipears  to  me  tbnt  any  comprehen- 
sive scheme  in  the  present  state  of  the  country  would 
be  vei-y  undesirable.  There  does  not  exist  sufficient 
sympathy  in  the  country  in  favour  of  either  scientific 
instruction  or  the  advancement  of  science,  and,  there- 
fore, any  great  or  comprehensive  scheme  for  that  pur- 
pose would,  in  my  opinion,  result  in  absolute  failui'e. 
The  country  is  not  yet  sufficiently  prepared  lor  any 
sucli  scheme.  The  public  mind  must  be  educated  to 
opjireciate  the  results  of  scientific  research.  I  do  not 
think,  tliercfore,  that,  in  the  present  stale  of  matters, 
any  comprehensive  scheme  would  lie  desirable. 

12.197.  Do  you  think  that  !n-guni(ii(s  on  Ibis  sub- 
'yc.t  rnigJit  be  drawn  iiom  wliat  is  done  in  foreign 
cound'ies? — It  is  a  very  common  priicli'^'c  io  refer  to 
Germ;niy,  but  there  exists  a  wide  distinction  bctwcrn 
England  and  Germany  in  regirrd  1o  tlin  soci:d  con- 
rliti'Ji]  ol'  llicij'  respective  peoples,  ;ind  (his  cirenni- 
stance,  m  u\y  u[HiiIi'n,  nnisl,  he  --inliilly  U\kv\\  iiilo 
C0]isid(-T':>liori  in  iniy  eoiiqi;M-;ili\  !■  eslininir  o1'  llie 
extent  Io  wltlcb  seicnce  is  eiilliv:i(ed  in  llir  two 
COUnlricK.  In  lliis  conrilfy  we  nee,  ;ilio\e  ,'ill,;i  |inli(ie:d 
peo|ile.  Tlio  education  of  oni'  eoiuiliy  geiillenii'n  li;is 
been  framed  IVn-  tliut  iiurpo^e,  lii'st  ;it  Ihe  pnhlie 
scliool  ;um1  1l]en  at  the  Uiiiver.-,ily,  and  tins  educiilinii 
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the  country  is  ch'afted  into  the  innumerable  channels 
of  a  commercial  career.  The  consequence  of  this 
state  of  matters  is,  that  science  is  left  to  struggle 
as  it  best  can  without  sympathy  or  support  from 
the  great  mass  of  the  belter-educated  classes  of  the 
community. 

12.198.  Do  yon  think  that  the  conditions  in  Gennany 
are  of  a  different  character  ? — In  Germany  the  public 
mind  is  not  so  much  absorbed  in  political  discussions 
as  in  this  country,  nor  does  there  exist  the  same 
temptation  to  embark  in  a  commercial  career  as  with 
us.  The  result  is,  a  life  of  comparative  tranquilliiy 
which  is  especially  favourable  to  the  cultivation  of 
science.  Again,  ever  since  the  Reformation  the 
subject  of  education  has  received  a  large  amount 
of  public  attention  in  Germany,  and  science  in 
recent  years  has  become  closely  connected  with  tlie 
educ.itional  institutions  of  the  country.  The  various 
grades  of  these  institutions  have  received  a  better 
organization  and  have  been  established  upon  a  more 
comprehensive  plan  than  the  cori'espouding  institu- 
tion.s  in  this  country.  These  various  circumstances, 
in  my  opinion,  account  for  the  more  sat i, -factory  con- 
dition of  the  cultivation  of  science  in  tlennany  tluin 
in  tbe  British  Isles. 

12.199.  Can  you  suggest  any  measure  which  ymi 
think  it  would  be  practicable  to  adojit  in  order  Io 
further  the  advancement  of  science  ? — By  connecting 
the  enltivafion  of  science  closely  with  the  educatioiuil 
institutions  oi' tbe  country;  I  may  refer  as  an  instance 
of  sncb  insfitulious  Io  Owens  College,  jNlanchesler. 
'J1iis  is  nn  institulion  which  ]a-ovi<U's  for  giving 
iiislrnelton  in  vJiritms  inqiortiint  branches  of  science. 
11*  [iropiTly  supi>orted  it  might  also  be  mnde  availahio 
for  I'm  poses  of  original  research. 

12,200.    Do    I   understand    that  vou    wi^uld  reconi- 
nienil  I  (lal,  ( !o\  ernmeut  assistance  should  be  a.fi'orded 
to    de\rlope    duens  College? — 1  am  of  opinion   th;it 
enl  assislanec  should  be  gi\-eu  in  aid  of  such 
.       Owens    C'ollcgi'    I    vegMrd    as   a   type    of 
al  iilstifutious  ol'  (he   biglicv  kind  which  are 
in  dilVercnl    parts  of  the  eonulry,  chieHy  in 
lri:d    [owns,  where    the    praelical   a<lvan1.'igcS 
of  seienee  oll'er   titeniseh  <'s  more  ivadily  than  in  otlier 
eoiuniiinities.      If  lliosi^   insliliiiioiis  received  due  sup- 
|nn(.     Ir-oni     Ihe     ( !o\  ernnient,    their     prosperity    and 
uscl'ulness    would     be     greaXly    eidianced,     and     they 
would    i.lins  |>n^pare  the  way  for  the   gradual  exten- 
sion   ol'  such     inslitnlions    over  the    whole    country. 
This  residt,  ill  my  opinion,  would   utimately  conduce, 
in  :in  eniineiil.  degi'ee,  to  (lie  ;i.d\  an<M'ment  of  science. 
12,201.  lla\e   you   any    oilier   recommendations  to 
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make  ? — I  consider  it  to  be  of  tlic  highest  importance 
that  between  the  primary  schools,  on  the  one  hand,  and 
the  Universities,  on  the  other,  there  should  be  esta- 
blished a  system  of  secondary  schools  in  which  a  course 
of  scientific  instruction  would  be  given.  It  appears  to 
jiie  that  the  educational  institutions  of  different  grades 
should  be  connected  together,  so  that  a  youth  of 
talent,  however  poor,  might  be  enabled,  by  means  of 
endowed  facilities,  to  pass  from  the  primary  schools  to 
the  highest  Universities  of  the  land.  By  establishing 
secondary  schools  in  the  provincial  towns,  much  good 
would  be  effected  in  this  way.  I  may  refer,  iu 
connexion  with  this  remark,  to  the  second  and  third- 
rate  towns  of  Lancashire,  such  as  Preston,  Warrington, 
and  Rochdale.  It  appears  to  me  to  be  perfectly 
practicable  to  establish  in  those  towns  secondary 
schools  at  which  a  course  of  instruction  would  be 
given  in  mathematics  pure  and  applied,  general 
physics,  chemistry,  mineralogy,  and  geology,  all  of 
which  studies  would  have,  in  general,  a  direct  bearing 
on  the  future  career  of  the  youth  attending  such 
schools.  I  do  not  think  that  such  an  institution  as 
Owens  College,  Manchester,  will  flourish  unless  it  is 
nourished  by  schools  of  this  kind. 

12.202.  Ai'e  you  sufficiently  acquainted  with  the 
state  of  secondary  education  iu  this  country  to  be  able 
to  say  whether  there  are  any  schools  at  present  in 
existence  which  correspond  to  your  idea  of  what 
secondary  schools  should  be  ? — I  am  not  aware  of  any 
secondary  schools  in  which  sufficient  prominence  is 
given  to  scientific  cultm-e. 

12.203.  You  are  aware  that  in  the  schemes  now 
being  gi-adually  introduced  by  the  Endowed  Schools' 
Commissioners  a  certain  amount  of  instruction  in 
science  is  usually  provided  for  ? — Yes  ;  but  it  appears 
to  me  that  there  is  not  sufficient  prominence  given  to 
it. 

12.204.  Do  you  think  that  secondary  schools  should 
he  established  with  Government  assistance?  — Yes, 
with  Government  assistance. 

12.205.  But  not  established  solely  by  the  Govern- 
ment ? — By  no  means. 

12.206.  But  that  the  Government  should  give  aid 
when  the  inhabitants  of  the  district  were  willing  to 
furnish  a  certain  amount  of  funds  ? — Precisely  so. 

12.207.  In  what  shape  do  you  think  it  would  be 
best  that  G^jvemment  assistance  should  be  afforded  to 
the  higher  educational  institutions  ? — In  the  first  place, 
by  endowing  the  professors  with  salaries  to  maintain 
them  properly,  and  then,  by  providing  all  such  in- 
stitutions with  laboratories,  which  would  enable  the 
professor  not  merely  to  illustrate  his  lectures,  but  also 
to  carry  on  original  researches,  and  not  merely  so  him- 
self, but  also  the  more  promising  students,  who  might 
in  this  way  be  led  to  engage  in  the  cultivation  of 
science. 

12.208.  Do  these  last  remarks  apply  in  any  degree 
to  the  Universities  of  Scotland? — 1  can  speak  upon 
this  point  only  in  so  far  as  the  University  of  Glasgow 
is  concerned,  the  physical  laboratory  of  which,  as  far 
as  I  learn,  is  in  a  very  ef&cieut  state. 

12.209.  Is  it  adequate  for  the  purpose  ? — Ye.s,  as 
far  as  I  learn. 

12.210.  In  what  condition  is  secondary  education  in 
Scotland  ? — It  is  in  a  very  imperfect  state  indeed. 
The  schools  which  profess  to  give  an  education 
superior  to  that  obtained  at  the  ordinary  parish 
schools  are  very  defective  in  so  far  as  scientific  in- 
struction is  concerned,  and  until  they  are  placed  upon 
a  better  footing  the  Universities  must  suffer  from 
the  non-existence  of  means  for  the  proper  training 
of  students  previous  to  matriculation. 

12.211.  {Dr.  Sharpey.)  Do  you  mean  that  the 
Universities  have  now  to  take  up  a  duty  which  ought 
rightly  to  fall  to  the  secondary  schools  ? — Yes,  quite 
so. 

12.212.  {Chairman.)  There  is,  according  to  your 
views,  as  great  a  necessity  for  establishing  secondary 
schools  in  Scotland  as  in  England  ? — Quite  as  great. 

12.213.  Do  you  think  it  would  be  proper  for  the 
Government  to  encourage  private  persons  engaged  in 


scientific  pursuits? — I   consider  that  no  scheme  for        It.  Grant, 
the  advancement  of  science  in  this  country  would  be    ^'^^ji^^-' 
complete  which  did  not  include  a  liberal  provision  in  '    '   ' 

aid  of  private  persons  engaged  in  scientific  researches.    21  June  I872. 

While  it  may  be   naturally  presumed,   as  a  general 

rule,  that  science  will  be  most  effectually  promoted  by 
persons  officially  connected  with  scientific  pursuits,  it 
is  certain,  on  the  other  hand,  that  there  are  persons 
constantly  springing  up  outside  of  scientific  establish- 
ments wiao,  by  their  researches,  have  contributed,  in  a 
marked  degree,  to  the  progress  of  science.  What  has 
been  already  effected  in  this  direction  has  been  most 
beneficial  in  aiding  such  persons,  but  it  can  hardly  be 
doubted  that  the  results  accruing  to  science  from 
private  efforts  would  he  greatly  extended  if  a  more 
liberal  provision  in  their  behalf  were  made  by  the 
nation. 

12.214.  What  are  you  referring  to  now,  as  having 
already  been  done  in  that  direction  ? — I  refer  to  the 
Government  grant  of  which  the  Royal  Society  has  the 
management.  We  have  seen  so  much  good  effected 
by  it  in  the  way  of  extending  science,  that  iu  my 
opinion  it  would  be  very  desirable  if  the  grant  were 
enlarged.  Perhaps,  also,  it  would  be  expedient  that 
wider  publicity  were  given  to  the  fact  of  its  being 
generally  available  te  persons  engaged  in  scientific 
investigations. 

12.215.  Are  you  acquainted  with  any  instances  in 
which  special  grants  have  been  made  by  the  Govern- 
ment for  special  purposes,  exclusive  of  this  Govern- 
ment grant  administered  by  the  Royal  Society  ? — I  am 
not  aware  of  any.  I  am  solely  referring  to  the 
Government  grant  of  the  Royal  Society. 

12.216.  You  would  like  to  see  that  grant  consider- 
ably increased  ? — Yes. 

12.217.  Is  its  existence  generally  known  in  Scot- 
land ? — I  should  say  that  it  is  not  so  generally  known 
in  England  or  Scotland  as,  perhaps,  would  be  desirable. 
This  appears  to  me  to  be  the  only  objection  that  I 
could  offer  to  it ;  in  other  respects  it  has  been  admirably 
dispensed,  and  has  been  of  great  value  ;  but  I  think 
that  it  would  be  better  to  give  wider  publicity  to  the 
tact  of  its  being  available  to  all  the  country. 

12.218.  {Dr.  Sharpey.)  Do  you  think  that  your 
remark  applies  to  scientific  men  ? — Yes,  to  scientific 
men. 

12.219.  That  even  they  are  not  quite  sufficiently 
aware  of  the  existence  of  the  grant  ? — No,  they  aro 
not. 

12.220.  What  would  you  suggest  as  the  best  modo 
of  giving  greater  publicity  to  it  ? — Occasionally  adver- 
tising it. 

12.221.  {Sir  J.  Lubbock.')  That  would  be  especially 
the  case  if  the  amount  were  increased,  no  doubt  ? — Yes, 
it  would  be  more  especially  called  for. 

12.222.  {Chairman.)  Would  you  wish  to  see  much 
larger  grants  made  for  special  purposes  than  arc  given 
at  present ;  I  believe  that  the  personal  expenses  of 
those  engaged  in  these  pursuits  are  not  taken  into  con- 
sideration ? — This  is  a  matter  upon  which  it  is  more 
difficult  to  pronounce  an  opinion  than  in  the  case 
of  an  educational  institution  the  requirements  of 
which  have  the  advantage  of  being  definite,  and, 
therefore,  readily  ascertainable.  It  appears  to  mc 
that  it  rests  more  with  the  experience  of  those  who 
may  have  the  dispensing  of  the  grant,  to  assign  from 
time  to  time  the  limit  within  which  it  may  be  proper 
to  include  it. 

12.223.  {Dr.  Skarpeij.)  Do  you  think  that  there 
would  be  any  considerable  advantage  in  assigning  <a 
grant  of  a  certain  amount  to  the  Royal  Society  of 
Edinburgh  for  distribution  by  them  in  Scotland,  in  the 
same  way  as  the  existing  grant  is  distributed  by  the 
Royal  Society  of  London  ? — It  might  have  the  effect 
of  giving  greater  publicity  to  the  grant  ;  but  the 
same  means  might  be  served  by  one  institution.  I 
do  not  see  the  necessity  of  having  two. 

12.224.  You  are  not  aware  of  any  np|»lication  from 
Scotland  having  been  declim^l  ? — Certainly  not ;  nor 
from  any  other  place.     I   think  it  would  be  better 
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R.  Grant,       (and  I  have  licarJ  other  persons  make  the  remark)  if  it 
£sq.,LL.n.,    -(yere  maJo  more  public.  . 

F.R.S.  j2  '^''5    And  that  it  would  l)e  onu  moans  ot  making 

it  more  extensively  known,  if  it.    distribution   were 

partly  entrusted  to  n  scientific  body  m  Scotland  .^—1 
have' not  heard  that  stated,  and  it  has  never  occurred 
to  myself.  The  British  Association  do  mncb  good  ni 
that  way  in  giving  local  publicity  to  the  fact  that 
their  funds  are  to  some  extent  uvailabli^  for  the  use 
of  persons  engaged  in  scicntilic  researclies;  and  the 
fuml  of  the  Royal  Society,  if  it  were  well  advertised, 
I  think,  would  be  equally  taken  advantage  of  in  local 
eoniuuinities. 

12.226.  {Clialnna)!.)  What  are  your  views  as 
to  the  relations  which  ought  to  exist  between  the 
Government  and  the  scientific  societies  ?  — In  Uie 
present  state  of  matters,  they  are,  in  my  opinion, 
most  unsatistactory.  The  Chancellor  of  the  Ex- 
chequer looks  only  to  making  out  a  good  account 
with  the  public ;  and  the  consequence  is,  that  when 
any  scientific  matters  come  before  him  he  studiously 
ignores  them  ;  he  has  no  sympathy  with  them,  and 
be  seems  quite  safe  in  flinging  any  such  considerations 
aside.  But  if  there  were  a  minister  appoiotcd  for  the 
purpose,  for  conferring  with  tlie  scientific  bodies  and 
coming  to  some  general  conclusion  as  regards  tlie 
scientific  wants  of  the  country,  and  if 'a  report  on  the 
subject  were  presented  annually  to  the  Government, 
the  Chancellor  of  the  Exchequer  or  any  ofiicial  of  the 
Treasury  would  not  feel  justified  in  rejecting  it  sum- 
marily. Therefore,  I  think  it  is  of  the  utmost  im- 
portance that  there  should  be  a  Government  official 
acting  in  concert  with  representatives  from  some  of 
the  principal  scientific  and  educational  bodies  of  the 
couDtry,  who  would  consider  all  demands  for  money 
laid  before  them  in  the  course  of  the  year  and  report 
to  the  Government  accordingly. 

12.227.  Are  those  recommeudations  made  with  a 
view  of  enabling  the  scientific  societies  to  do  their 
work  more  efficiently,  or  with  a  view  to  the  promotion 
of  national  objects  and  national  advantages  ? — It  is 
mainly  national  advantages  that  I  am  considering. 
The  operations  of  such  societies,  bciug  scientific,  are 
essentially  national  rather  than  local. 

12.228.  I  do  not  clearly  understand  whether  you 
think  that  in  all  cases  the  scientific  societies  slionld 
receive  financial  support  from  the  Government  ? — 
In  speaking  of  scientific  societies,  I  may  state  that  it 
appears  to  mc  desirable  that  they  should  all  receive  a 
certain  amount  of  national  support.  The  public,  as 
far  as  I  learn,  have  never  oli'ered  any  opposition  to 
the  assigning  of  grants  of  money  in  favour  of  educa- 
tional or  scientific  objects.  It  is  from  the  Government 
alone  that  all  such  opposition  comes. 

12.229.  {Sir  J.  LiMock.)  What  do  yen  think 
would  be  the  advantage  to  the  societies  of  having  what 
yon  call  the  prestige  of  the  Government;  J  do  not 
quite  understand  your  meaning  ? — 1  refi'r  to  tlie  inor;il 
support  which  such  societies  would  derivi;  iVimi  llic 
fact  of  being  recognized  by  the  ualion,  a.iid  p;irti;dly 
aided  in  their  elbu'ts  to  cnltivute  science  T  do  not 
con^iilci'  that  thr  Govcriuurnt  should  recognize  and 
ujjlxild  1hi:m  to  tlie  same  exti'iit,  ;is  it  dors  sfiine  of  llie 
highfa' scientific  societies;  but  it  Ji|)|ie;irs  to  me  1li;i|. 
a  certain  measure  of  public  sii|)|h.i'I.  woiidl  hu  jircmdcil 

with    very    iMaieJicial    results  lu     IIh^     \;iiious    mi ■ 

sci<-nfifi(:sori.-ti|..s  which  liiivr  In  en  rs(al)llslir,l  through^ 
out  tlH^  rinimtty,  and  >\v  ii.^criilly  (ii-jigrd  in  nilti- 
vating  tliediili'i-eiit  l.raiich<:s  .if  scicnrc  I  (,  is  \u  ]>r 
borne  in  mind  tluit  the  |tersoris  nl' wlilrli  sik'Il  sdciclirs 
are  coiiq)osi-d  liayr  Ijccii  dr;i.\vn  lu^cljiei-  by  :i.  eiinniinii 
synqial.jiy  Avilli  sciinlillc  |,iirsiiils,"!iiid  lli;il,  -eiicrjilly 
speaking,  they  ;i,i-c  not  wcnlijiy.  Tlir  Mi),|)(,rt  nl'  |ho 
Govcrjunent  wimld,  howcviir,  in   my  opinlnii,  Ikim-   ||i(> 

eflcct  of  drawing  tlic  :ili(ii(i f  ilic  wr.^dtjiicr   iiii>ih- 

bers  of  the  conininriity  ill  r;icli  r;i-);  In  IIm'  ImIioim's  oI' 
the  soeieiy,  and  intliH'lng  llirm  to  <_'(i-u]icr;Llc  in 
advancing  its  interests. 

12.230.  {J)r.  Sharpcif.)  What  aiv  Ih.;  rlu.'l' dilli- 
CuUies  that  tiiey  have  to  contend  with? — 1  l.ida;  llio 
case  of  Glasgow,     Thci'C  is  a  scicntiiic  Kociely  ia  ilmt 


city,  which  was  established  about  the  beginning  of  this 
century.  It  possesses  a  revenue  of  about  600/.  a 
year,  and  its  published  Transactions  contain  numerous 
papers  on  scientific  subjects.  It  is,  however,  unpro- 
vided with  a  place  of  meeting  of  its  own,  and 
although  there  is  every  probability  of  its  receiving 
support  in  aid  of  a  building  for  that  purpose  from 
some  of  the  wealthier  merchants  of  the  city,  still 
something  is  wanted  to  give  a  stimulus  to  the  agitation 
in  favour  of  the  movement.  If  the  Government,  in 
such  a  case,  were  to  come  forward  and  say,  we  will 
give  so  much  provided  you  raise  so  much  for  your- 
selves, I  am  certain  that  the  money  would  be  raised, 
and  a  handsome  edifice  would  be  built  in  a  short  time. 

12.231.  Tiiat  would  be  by  couibining  the  aid  of  the 
Government  witli  local  contributions  ? — Yes. 

12.232.  Because,  if  the  Government  were  to  under- 
take the  su[)port  of  tho.se  societies,  do  not  you  think 
it  woukl  rather  tend  to  cool  local  efforts? — Yes;  I  do 
not  mean  that  it  should  go  beyond  aiding  them  in  ob- 
taining a  building  for  transacting  the  business  of  the 
society,  and  occasionally,  perhaps,  extending  to  them 
a  little  pecuniary  assistance. 

12.233.  Has  ibc  Glasgow  Society,  or  any  society 
whicJi  you  are  acquainted  with,  of  the  kind  that  yon 
arc  now  referring  to,  a  ditficnity  in  publishing  useful 
Iransaeiions  ? — Xo  ;  the  funds  of  the  society  suifice  for 
that,  and  they  ])ublish  regularly  many  useful  papers 
on  difii_'rent  subjects. 

12.234.  {Sir  J.  Lubhoch.)  The  prestige  that  you 
refer  to  would  be,  I  believe,  in  your  opinion,  an  indi- 
rect result  of  imperial  assistance?  —  Yes,  and  the 
probpect  of  being  supported  by  the  Government  on 
any  future  occasion. 

12.235.  You  think  that  local  subscriptions  would 
come  more  regularly  if  there  were  an  assurance  that 
they  would  lead  to  Government  support  ? — Yes. 

12.236.  Are  you  of  opinion  that  materials  exist  in 
this  country  for  the  establishment  of  many  more 
scientific  societies  in  the  provinces  than  exist  at  pre- 
sent ? — I  think  that  if  the  Government  were  to  sup- 
port sucii  societies  they  would  increase  in  number. 

12.237.  Would  you  attach  any  conditions  to  any 
support  afforded  by  the  Government  towards  scientific 
professorships  ?— I  should  certainly  enjoin  that  every 
l)rotV'ssor  should  deliver  a  course  of  lectures  upon  the 
subject  which  he  teaches,  whether  it  be  short  or  long. 
It  may  be  short  or  long  according  to  circumstances  ; 
but,  in  any  case,  it  appears  to  me  highly  desirable  that 
he  should  deliver  annually  a  course  of  lectures. 

12.238.  Do  you  mean  in  addition  to  his  duties  in  his 
special  institution,  and  would  you  have  tlie  lectures 
open  to  the  public  ? — In  some  of  those  professorships 
where  thi-  occupants  are  engaged  a  good  deal  in  ex- 
peiimenlal  or  observational  work,  it  may  be  con- 
sidered laborious  to  drliver  also  a  coursi'  of  lectures. 
I  understand   Ihat    (hero   iui\o    been   objections   to  the 
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at  it  would  be  impossible  to  combine  the  two 
;  liu(  it  appears  lo  me  that  it  would  be  very 
lie  to  droi)  lecturing.  I  do  not  know  that  the 
slilution  would  have  been  so  successful  in 
■  for  llie  :id\'anceineiit  of  seicneo  if  there  had 

a  course  ot  lectures  eombined  with  the 
y  work.     1   lliink  it  is  in  the  highest  degree 

tleil  (lie  jn'ofessor  ot  any  braueb  of  science 
■liver  annually  a  course  of  [)nblie  lectures, 
eneonr.-igcincnl,    (o   him    to    bo   thus    brought 
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.  ,  I  iiresnine,  you  would  not 
slitntton  of  mere  lectureships  with 
oi.ii.ii;^  e,^e  connected  with  them,  as,  for  example,  at 
le  Givsham  CoHcgc  here  in  London,  where  the  lee- 
ires  are  open  to  the  public,  but  who,  I  suppose,  lake 
ILle  interest  in  iUcm  ?— Quite  so  ;  1  ha\o  reason  to 
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kaow  this,  because  I  lived  at  one  time  in  the  city. 
I  know  that  the  lectures  are  delivered,  but  they  are 
never  attended  ;  scarcely  half  a  dozen  go  to  listen  to 
them. 

12.242.  Tour  proposal  is  quite  a  dilFereut  thing 
from  that  ? — Yes,  certainly. 

12.243.  {Chairman.)  Would  not  there  be  a  fear 
that_  the  professor's  time  would  be  so  mm-h  taken 
up  ill  lecturing  and  preparing  for  lectures  that  he 
would  not  have  sufficient  time  to  give  to  original 
research  ? — There  exists  here  a  difficulty  which  must 
occur  to  any  person.  In  the  Scottish  universities  an 
attempt  has  been  made  to  meet  it  by  appointing,  in 
some  instances,  an  assistant  professor.  ]Jut  even  that 
is  not  sufficient ;  the  labour  is  too  great,  even  for  two 
persons.  I  do  not  see  how  the  defect  is  to  be  re- 
medied, except  by  giving  the  professor  sufficient  assis- 
tance ibr  laboratory  work  as  well  as  for  teaching 
purposes. 

12.244.  Tou  think  it  desirable  that  the  professors 
should  be  engaged  in  original  research  ? — Yes.  It 
appears  to  me  that  that  is  the  only  way  in  which  we 
can  expect,  as  a  general  rule,  that  science  is  to  be  ad- 
vanced. There  is  more  probability  of  science  emerging 
from  the  laboratory  in  that  way  than  from  the  chance 
researches  of  private  persons. 

12.245.  What  are  your  views  as  to  the  a]>pointraent 
of  a  Uoard,  whose  duty  it  would  be  to  consider  and 
report  to  the  Government  respecting  such  suras  of 
money  as  it  would  be  desirable  to  provide  for  scientific 
purposes  ? — To  a  Board  of  this  kind  it  would  be  the 
duty  of  every  person  concerned  to  send  a  report  of  the 
state  of  his  operations  during  the  year ;  and  if  thei'o 
should  be  any  further  sums  of  money  required  beyond 
the  annual  outlay,  it  would  he  the  duty  of  every  such 
person  to  submit  the  same  to  the  consideration  of  the 
Board,  to  send  reports  to  such  Board. 

12.246.  You  consider  that  such  a  Board  is  needed  ? 
—I  think  it  is  indispensable. 

12.247.  How  would  you  constitute  a  Board  of  that 
kind  ? — It  appears  to  me  desirable  that  it  should  be 
composed  partly  of  membei-s  representing  the  higlicr 
educational  institutions  of  the  country,  and  partly  of 
members  representing  the  various  scientific  societies, 
and  that  there  should  be  a  Government  official  acting 
in  concert  with  them. 

12.248.  Would  you  contemplate  the  Board  being 
somewhat  numerous  ? — I  do  not  think  it  would  be 
either  necessary  or  desirable  that  it  should  be 
numerous. 

12.249.  If  all  the  more  important  educational  insti- 
tutions and  all  the  more  important  scientific  societies 
were  also  represented,  it  would  be  rather  difficult  to 
keep  the  number  down,  would  it  not  ? — What  I  mean 
is,  that  there  might  be  a  small  number  of  permanent 
officials  appointed,  and  tliat  it  would  be  the  duty  of 
the  various  persons  concerned  to  report  to  them  ; 
but  whether  they  should  be  appointed  by  the  Uni- 
versities and  scientific  societies,  or  whetiicr  they 
should  be  chosen  from  the  members  of  those  corporate 
bodies  by  the  Government,  is  a  point  upon  which  T 
am  not  prepared  to  offer  an  opinion. 

12.250.  Do  you  propose  that  this  Board  f^houid  un- 
dertake the  duties  now  undertaken  by  the  council  of 
the  Royal  Society  as  well  as  others  ? — I  am  not  pre- 
pared to  state  to  what  extent  it  would  be  desirable  to 
combine  the  two  together,  or  to  keep  them  separate. 

12.251.  Do  yon  think  it  would  be  necessary  to 
give  salaries  to  members  of  the  Board  ? — Yes,  I  think 
so,  because  they  would  have  a  great  deal  to  do. 

12.252.  Do  you  think  that  their  work  would  be  of 
a  tolerably  constant  nature  ? — Yes  ;  I  think  so. 

12.253.  {Sir  J.  Luhbock.)  At  present  there  arc 
practically  several  Boards,  each  one  with  special  com- 
paratively limited  functions,  such,  for  instance,  as  the 
Board  oi'  Visitors  at  Greenwich,  the  Board  of  Trustees 
of  the  British  Museum,  although  unfortunately  there 
are  very  few  of  them  scientific,  and  then,  again,  the 
Government  grant  that  is  under  the  eonirol  of  the 
Council  of  the  Royal  Society,  or,  rather,  the  Committee 
appointed  by  the   Council  ;  and   the   Meteorological 


Department  is,  again,  under  a  special  Meteorological 
Committee.  Do  you  think  it  would  be  better  to  have 
one  general  board  to  which  all  scientific  questions 
would  be  committed,  rather  than  to  continue  the  sys- 
tem of  having  special  boards  for  the  different  depart- 
ments of  science  ? — In  the  case  of  the  Gi'eenwich 
Observatory,  the  Board  has  worked  so  well  that  I  do 
not  think  it  woidd  be  desirable  to  interfere  with  its 
functions. 

12.254.  Then  you  would  exclude  from  the  functions 
of  such  a  board  any  control  over  the  Greenwich  Ob- 
servatory ? — Yes,  certainly. 

12.255.  Do  you  think  that  the  arrangement  with 
regard  to  meteorology  could  be  improved  ? — I  do  not 
see,  in  the  mean  time,  that  any  improvement  could  lie 
effected  in  the  mode  of  working. 

12.256.  Apart  from  the  question  of  whether  the 
present  constitution  of  the  Board  of  'frustees  of  the 
British  Museum  is  a  good  one,  do  you  not  think  it  is 
desirable  that  the  management  of  the  British  Museum 
should  be  under  a  special  committee  or  board  V — It  is 
a  question  that  I  have  not  considered,  but  1  liavo 
always  been  of  opinion  that  this  scheme,  which  is  now 
being  considered,  would  have  no  reference  to  those  in- 
stitutions which  were  under  the  direct  control  ol'  the 
Government,  such  as  any  of  the  Government  establish- 
ments at  Woolwich,  or  the  Ordnance  Survey  at 
Southampton,  or  any  of  those  under  the  Admiralty. 

12.257.  Or  all  questions  relating  to  the  construc- 
tion of  ships,  to  the  nautical  almanac,  or  all  scientific 
questions  connected  with  the  management  of  the 
Admiralty  ? — Yes  ;  unless  the  Government  called 
upon  the  Board  for  their  assistance,  I  think  it  would 
be  unwise  to  interfere  with  what  the  Government 
have  exclusively  assumed  to  theuiselves. 

12.258.  Then  you  would  practically  limit  the  func- 
tions of  the  board,  would  you  not,  to  the  expenditure 
of  the  1,000/.  which  the  Government  now  allots  to 
science,  or  whatever  larger  sum  might  be  allotteil  ? — ■ 
Yes,  to  the  sums  that  might  be  required  for  such  in- 
stitutions as  I  have  nienti(med,  namely,  all  secondary 
schools  which  are  formed  mainly  with  a  view  to 
scientific  instruction,  and  do  not  come  within  the  scope 
of  the  Ministry  of  Education,  the  higher  educational 
institutions  of  the  country,  the  various  scientific  s(.)cie- 
ties,  and  private  persons  engaged  in  scientific  resrai'cii. 

12.259.  Then  you  would  have  this  grant  submltLcil 
for  consideration  to  this  scientific  council? — Yes. 

12.260.  I  understand  you,  then,  to  say  that  you  con- 
sider that  the  administration  of  the  Government 
grant  by  the  Council  of  the  Royal  Society  Jias  hitherto 
been  quite  satisfactory  ? — Yes  ;  I  have  never  heard 
any  adverse  opinion  expressed  as  to  that. 

12.261.  {Professor  Stokes.)  You  advocated,  I  think, 
the  principle  that  the  Government  should  support, 
more  or  less,  educational  establishments,  sd  (iir  ;is 
regar<ls  the  teaching  of  science  ? — Yes. 

12.262.  You  do  not  contemplate  that  such  establish- 
ments should  be  supported  as  regards  the  teaching  of 
other  useful  branches  of  knowledge,  such,  for  exanqjlc, 
as  nioderu  languages? — Yes;  my  view  is  that  tho.^o 
secon<lary  schools  should  embrace  instruction  in  the 
modern  languages,  and  even  in  the  ancient  languages  if 
desired  ;  but  that  in  all  such  secondary  schools  there 
should  be  also  due  prominence  given  to  instruction  in 
science,  which  is  not  given  in  our  secondary  s<;ln)ols 
which  exist  at  present,  by  which  I  mean  the  endowed 
schools  throughout  the  country. 

12,263.  My  question  was,  rather,  whether  the  Govern- 
ment should  give  aid  towards  the  study  of  modern 
languages, and  gener.ally  all  useful  bi'anches  of  le.arn ing, 
concurrently  with  aid  to  science  ? — I  am  not  iirepared 
to  speak  upon  that ;  although,  at  the  same  time,  1  mny 
state  th.it  to  make  the  seminary  an  elficient  une  it 
would  be  desii'able  that  it  should  embrace  the  leaching 
of  modern  languages. 

12,264.  By  what  argument  would  ynu  justify  td  tlie 
country  the  making  of  this  distinction  I)ctwecn  scieiici', 
on  the  one  hand,  and  other  branches  of  h.'arnini:-,  siu-li 
as  mr>deru  language^?,  on  the  olhei',  so  that  the  Sfale 
should  give  aid  towards  the  prosecution  of  tlL(!   one, 
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but  that  the  prosccutiuu  of  the  other  should  be  left  to  that  if  the  Government  were  to  assume  the  initiative 

private  resources  ? — I  did  not  state  exactly  that  the  in  the  matter,  they  would  receive  the  co-operation  of 

Government  should  refuse  aid,  but  I  did  not  coulem-  the  wealthier  inhabitants  of  Glasgow,  who  have  always 

plate  the  iiiini,'  of  aid  in  my  reference  to  what  I  said  .shown    great   liberality  in  contributing  towards  any 

about  sciiaUiiic  instruction.      I  do    not  see  my  way  public  object  as   soon   iis  proper  measures    have  been 

clearly,  I  nnist  say,  as   to   the   Government  giving  aid  taken  to  impres.s  its  importance  upon  them, 

for  the  teaching  of  niodevn  lau<;uages.  12,2'iS.    is   this    professoi'ship    endowed    more    in- 

12,26.5.    {l)i:   S/N/rpn/.)    Pei-haps    j-ou  m;iy  Ihiuk  ailrqualely    than  the  gener.ality   of  professorships   at 

tliat  those  aiv  blanches  suflieieiitly  well  piovideil  lor  Glasgow? — Yes ;  there  are  a  few  of  the  other  profcssor- 

already  ? — Yi-s,  1  tluLdi  so.               ^  ships  shnilarly  circumstanced,  but  in  general  the  cn- 

12,2(i6.   iCIuunnaii:)    Do    you    think   that   further  dowments  arc  on  a  bt^tter  footing. 

supi>ort  is  re-piired  for  the  promoticm  of  .-istronomical  12,269.  An;    the    fees   that  the   professor    receives 

science? — I    shnll    most    appropriately    answer     this  ^lunljei- in  amount  than  in  other  professorships  ? — AI- 

qucstion  by  making  a   brief  slatemcnt   res])e<ling  the  tOL^elJicr  they  ;ir*i  insignilieant. 

..lisnvabiry  ..fwliich  I  have  the  superintendence.    The  ]■! -IIO     In   s cases,    .are  not  considerable    suma 

ladfesserslnp  of  astrouoiiiy  in  the  LIuiversily  of  Glas-  ,,,,,.,,|;,,,|  |-j.,„„   |;„,„  V—Ycs,  considerable   sums  aro  rc- 

gow  was  i'omided  by  the  Grown  in  the  year  1760.     In  -      ,  ■  

the(\,,u,n,ss,onlorlusappo,mment    the  occupant  of  ( /^„,/;.,,,o,    Slohcs.)    Uo  yon   think  it  de- 

tlus  Chan-  ,s   styled  Prolcssor  of  Astronon.y,  and  (lb-  ,|„.-  brmation  of  a  star  catalogue  should  be 

sei\er  ni  1  he  TTuivcrsitv  ot  Glasgow.      1  he  two  oflie(is  ,        ,        ,                 ,    ,           .     ■             i-        ■    i 

,         .    ,.         ,            ,,  ■     ,.           '^    J-     *       jr              I  nni frtaken  by  .s('V(u-al  observatories  working  indepen- 

hrre  indicated    are    then-tore  co-ordinate  oiUces,  each  '"oi  ii."k  n    j.                                                     >-          i 

,    ,  ,.         ,.      .,      ,■,,/.                A        1           r   'i\i  deuty,  (^acli  making  a  catalogue  ol  its   own,  or  would 

holding   directly    lioui   the  C  I'owu.      A    salary  ot  -Ail.  J'                    .     "  .           .  '^  .  .  .                     ',     . 


it  not  bo  better  that  there  should  be  a  central  observa- 
gaged  in  that  work,  and  that  the   work  should 


a  year  was  origiuallv  attairhed  to  this  iirot'essersiiip  hy 

the  Crown,  which  reserves  to  itself  the  right   (.r  nomi-  1"'7  r  ,  -      •      i     ,  .         -j      v      i      i  .  »i 

natin-  the  oeeupaut.     This  was   su,.|,leiuei,ted   bv  the  '«'  ''■"  '"  f'"'  pnncipal  observatory  .'->.o  doubt  there 

UnWeiMl  V  ,..  I  he  extent  of  220/.      The  entire    eniolu-  ■"''■■  ">»">■  "|'l""''-l'it    advantages    connected  ivi  h  such 

ments   nfth lice  consist,  therefore,   of  a  salary  of  unity  o    action.     At  the  same  time  I   do  not  think  it 

270/.  a  year,  will,  a   dwelling   house.      There   was  no  ^"''1  ''»   'lesirable    that    star-places  geuer.ally,  upon 

provision  made  for  an  assistant  observer,  and   so   long  "'"'■''   "'",  "'l'"!'^  seienee  of  astronomy  may  be  said  to 

,is  the  obserxalions  were  carried   on  inereh-  oei-asion-  rest,  should  be  ilependent  for  their  trnstworthmess  upon 

ally,  as    was    formerlv  the    practice    at    all   University  t'"^  operations  executed  at  any  one  obsenatory.     But 

observatories,  ail  assi'staut  was  not  required.     In   the  independently  of   this  eircnmstance,  the  work  is  of  too 

Vi'nr    l,S4:i.  bnwever,   the    University   contra,-ted  with  great  magnitude  for  such  a  scheme  to   be   practicable. 

the    (biv.rnment  an  obligation,  which,  henceforward,  1  may  exphiiu  this    rem.arK    by  relerring    to    the   case 

ivi red  an  a.sisiant  imlispensable.      In  consideration  «'    cometary    observations.      Aeomct    is.    generaUy 


of  a  •_'iaiit  of  2.1)00/.,  obtained  from  the  public  funds 
in  aid  of  the  present  observatory  buildings,  (he  fhii- 
veisity  engaged  with  the  (-iovernment  to  sup[dy  the 
shippingol'  llii.  Clyde  -with  correct  time.  This  nbli- 
gation  eul.-iileil  ;i  (-(,1  trsr  of  contiiluous  Star  olisci'val ioiis, 
wliiell  again  imulve-l  Ihe  necessity  of  an  assisl.-nit. 
No  provision,  howi-ver,  w-as  made  tin-  an  assistant 
until  lowai-ds  the-  close  of  I  .S(i,;,  wla-n  tile  lliiiv- r-ity 
finallv  iqqa-oprialed  100/.  a  y.-ai-  for  lb;, I  imi-p-.s,;. 
Tie-  ',-sl„blisl,,n,-,,l  is  r,ii-iii~li,'-,l  with  iiistrilin,-iits  of 
liist-i-at,-  ,-x,.-,-lk-ii,-i-.  Til,-  transit  ,-ii,-l,-  w.-is,  ,,nlil 
q,nl,-  l-,'(-,-,,,ly,  the  i,i,,^l  p,iwc,-li,l  i,,str,,„,i-li1  oftbi- 
ki,i,li,i  lb.-  r„-;ilsb  lsl,-s  o,itsi,le  of  Ibe  Gn-i-nwo-h 
l)i,s.-,-val,,i-y.  For  .-xh-a-in,-rl.lia,,al  obx-rval  ions.  Ha- 
il],til  ill  ioi,       |ll,S-i-,si-<      n      i,i;i'jiiili,-,-iit      ,-iin,--il,,ii:,llv- 


inoi ,1  n-iia,-l,„-,  fh--  i„-,|,liHtioli  ..f  wlii,-li     is   ilii,-  io 

ll,--  l,lliliili,-,-,,.-.-,,r;,  f,-u  g,-„ll, 111,-11  of  (  ;i„F^,iw.  Miiny 
a-l.i,,ii,,iiii.-,d  ,,l,-,-,-M,li,,n-    l,i,v,-    l„-,-n    n,a,l,-   willi    l-,(ii 

lli,.-s,-  i,i-li-i, ,,„-,, Is.      Will,  III,.  iraiiMl  cii-,1,-  a  sv-li- f 

slin- ob„-n-:ilion-  lias  I,,-.-,,  ri-giilai-lv  |iros,-,-„l,'-,l  since 
III,-  y-a,  isllll.  Tl,,-  ,,iniib,-i-  of 'sii,-l,  ob-,-ivali,iiis 
;,„„„,, lis  1,1  Sf-M-nii  ll„ii|.,in,ls.  b,,l  ll„-  ,,p,-i-i,li,,iis  i-mi- 
n,-cf,-,l  Willi  III, -ir  i-,-,l,a-lion,  always    He-    i,i,,st,   f,n,-i-,,,,s 

part  of  lie-  work  of  an  iisl.i- li'i-sl  i-siiil,li<],ni,-iil,  si-,- 

v,-,-y  ii,,p,-rr,-,-tly  a,lvaJ„-,-,l  in  c,,ii-,-,| ,-,-,ir  Iji,-  i,-;nit 

of  any  |ir,oi-i,„,    t,„-    , |,nl:,li,,n.       I     ,i,;,y  slab-    II, at 

ill„i,-,-    H„.-"    ,-i,-i-,n,,-l;,li,-,-s,  si„-li    an    ,-M,-iil     ,,riislio- 

i'-,l     woil,    ,-,-,,1.1    not  liiivr    I II   ,-li;-,-l,,-,l   will t 

a,-,„oi,|,-|-al.l,-  ,„il|:iy I,,-    |,i,|-|,    ,,C   |J„,    .li,-,.,.,,,,-    tor 

•is'i^la'"-,,  i .s,-i-viiig    I     e,„,,p,,lin^.       ||n,-in„    H,,- 

fi,-st    six    y,-iiis,  s,il,s,-,|ii,-iitly    t„    my   i,|,|,i,i,itiiii'-iil.    in 

SHVJ,  ll„-    av,-|-|,g.-    I ml    ,-,xp,-iiilitii|-,-    f,„-    iissisl;,ii,-e 

los  .-1,11, L,,!  to  Mill/.       It  l,;,ssih,-,-,-,,iiliiin,-,l  I,,  I,,-  at 

l,-„Sl.  70/.       I    ,,ii,,y  slale    ll,„t    ll, ,-,-,-     is   ,-,,|„„ -,-|i-,  |     will. 


lions,  sii|,|„,il,-,l    l,v   ll„-    l;„i,i-,|    ,,|-  qV:„|r-,    I 

""•''■<     1^"'       ,iMl,-n, I, -,„-,-    ..]■    „     ,.„ II,-,,    , 

l''e.S-'l   ^"ei,-|y.       qhe    |,:„|    „t    „„|-|.     „t   ll„- 

lisl,n„-nl,b,-i„:.     ,-lt..„|,,,.„,lnj,.  , ,    n„  1 

r,-lll!ll-ks  \vlli,-ll    I    lll,\,-   JM.-I    ,,,:,r|,-  ;,s   ,-,-.^-;,|-|| 


-,1 


r      ll. 


,,l. 


l,-,|ui,l,. 


12,267.    I   lliinf   ),' 


Ihnt  ,li,-,-eli,,n  it  lh,-y  w,- 


tl,i,l    s,.. 


I  I'y^ 

mi-nl   as 


III    liniiii 
- 


sjii-akiiig,  visilili'  only  lor  a  li-w  hours  in  the  western 
b,,i-i/,ou  alii-i-  snn^i-l.  ,ir  a  f,-w  hours  io  the  eastern 
b,,i-iz,in  li,l',,i-(-  siiiiri,,-.  'I'll,-  d,-tcrmination  of  its 
place  in  I  In-  l,,-;o  ,-its  wilh  a  iii,-ri,liau  instrument  being 
thus  linpi-a,-ii,-;ilil,-.  i-,-(-o,irs,-  is  in-ci-ssarily  had  to  an 
e,|,,a1,,iiall\  iii,,iiiil,-,i  iuslninu-nl  lor  cifeeting  the  same 
„l,,ii-,-l.  Untan  insli-iiini-ut  of  the  latter  kind  is  in- 
eajiabl,-  ,,f  assigning  llii-  absolut,-  place  of  a  cclestitj 
oil],-, -I  with  till-  pi-c-isioii  i-c<iuir,-,l  by  til,-  existing 
slait-   ,,l'    ;isii-oii,i[iii,-;,l    s,-i,-ii,-,-.     Tl„-    a-troiiomcr  ac- 

■,liiigl.\-,l,-l,-,-iiiiii,-sll„-  pill,-.-  ,,f  111,- ,-,,1,1.-1,  ii„lii-ectly, 

by  in, -a-.,, ring  Willi  a  nii.-rom.-l,-,-  il...  p...iii...ii  rvlatively 
I.,  s,,i,i,-  si;, I-  whii-h  a|>|„;,is  in  the  ii,-l,l  of  view  of  the 
1. -I. -,.,-, .p.-.  o,-  is  ,-,-,,„, v,-,l  only  a  siuiill  ,li>l;,uec  from  it. 
I,,  lb,- ,-xi-,-ll,-,,l  c,piat,.riallv-iii..iiiile.l  ri-ti-aetors  with 
whii-h  public  olM-rvatories  ai,-  ,i.,w  geneially  fiir- 
iiislu-,1.  a  star  of  lb,-  niiilli  iiiagnituile  is  ;,  rrovd  "objeet 
,,r  , ■,,!,, pa, -i-ou.  M;,i-s  of  this  ela.s  an- '  sulhci,-utlj 
,ii,i,„-,-ou~,  Ihal,  in  wl,al,-\,-]-  p;ii-|  of  lb,-  lieav,-ns  a 
c,„,i,-,  may  iip|i,-;,i-,  ,,ii.-  of  iji.-in  i<  usinillv  found  sllffi- 

■■i,-'Hly  n.-.-,i-  ll„- 1 1  I,.  I.,-    ^,,ii;,I.I,-    i;„-    the    process 

,,r  ,linii-,-,,li;il  iil.s.-iMili.,,,  I,,  wl,i,-l,  1  bav,-  i-ef,-ri-ed. 
■II"-  ,l,l.-,,,,in;,li,.,,  ,;f  ll...  pl;i.-,-s  ,,t  ;,|1  ,I„-Mar>iii  the 
l',---,>,i,s  ,!,,wii    lo    ill,-    ,,iiill,    niannilii.l,-   iii,-|iisii,..  be- 

•■' 's  ll,"-    a,,    ,.1,1. -.l    ..I     liimlaiH.-nrd    inipoilam-e  in 

a-li' mi, -si  M-i.-i.,-,-.       r.,,1    lie-  ,-i,iir,-  n„iiil.,.|-  of    such 

slais  III  III,-  ,,,.,-|li,-iu  li.-iiii,q,li,-r,-  ,-;,nii..l  b,-  1,-^s  than 
l-^O.OIIO.  T..  .1.  u-rinin.-  ih,-  pln.-.-s  of  so  gn-al  a 
I, "I,, I,.',-  "I  si;, IS  is  ,,l,vi,.nslv  l.,-y,,h,l  tlic  ri'-sourecs 
of  any  sing!,- ,,l.>,-n;,|,,i-y. 

12,272.  I),,  you  think  Ibn,-  Is  w,.,k  enough  for  a 
III,,,, I,,-,-  ,.!'  i.lis,-r\al,iri,-s  in  lb,-  fo,-,ii;ili,,ii  of  those  slar 

'■■''al,.g,,.-s,  hal  ll,.-y.sh,,ii|,|  w,,i-k  in  si, me  manner 

'"  ' 'i-l  will .- ;iii,,th.-i-.  .so  lis  lo  ;,,,,i,l  iloiiig  the 

"'"' Iii|,lii-;,l,-?—  V,-s,    c-rlainl,   ;   Inil     liilh,-rto 

""""""""''■-■  ii'-- ^'11 cr  ni.-ii  ,if  s,-iVi,c.-,  have  been 

uorLing   ,,11,1.-1-   ,l,lh.- ,-s;  „,„1   ..-u-h  man  desires  to 

,1,,  whin  !„-  p.-.-ilil,  ,-;,,,  ,,r  ||„.  best  Idnil.  There  has 
l„-,-,i  11,,  sii,-b  Ihiiig  as  I,  i-,aii]ireh,-iisivi-  scheme  and  no 
,-,,inn ld,-l-slail,lil,g, 

12,27:1.  I.SV;-./.  /'.  Kai/Sliiillliirorll,.)  For  the 
uiimoii  iimlerstainliug, 


-1    Ihiiik 


niigbtil    not    be   <l,-sir„l,l,.   tlmt    there  sliouKI  be  some 

'■""''•''    ->'    "''"'    ™'"""    I-l"'    .'several    observatories 

,-oiild,-,m,miiin,-;ile,    aiul    who.    by  li-iemlly  eorrespon- 
-Iciicc  with  them,  might  apportion  the  dilll'icut  regions 
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of  work  to  the  several  observatories  ? — Tes ;  I  quite 
agi'ee  with  that. 

12.274.  That  would  come  to  be  the  function  of  any- 
central  scientific  body  with  which  the  Government 
might  be  in  contact  as  a  council  of  science  ? — Precisely 
so. 

12.275.  {Chairman.')  It  would  be  scarcely  possible, 
I  suppose,  to  adopt  any  compulsory  regulations  of  that 
tiiid  ? — Yes,  quite  impracticable. 

12.276.  It  must  be  left  to  the  discretion  of  each? 
— Yes.  In  Germany  they  have  recently  adopted  a 
scheme  of  that  kind,  and  it  is  now  in  course  of  opera- 
tion, where  the  heavens  have  been  parcelled  out  in 
that  way,  and  they  have  all  agreed  upon  each  taking 
a  portion  ;  indeed,  at  Cambridge,  Professor  Adams  has 
taken  a  portion  of  the  work. 

12.277.  To  a  certain  degree,  it  is  done  now  as  a 
matter  of  understanding  ? — Yes,  as  a  matter  of  under- 
standing on  the  Continent. 

12.278.  And  to  some  extent  also  in  this  country? 
— Yes  ;  in  this  country  Professor  Adams,  I  think,  is 
the  only  one  that  is  associated  with  that  scheme.  The 
recent  fitting  up  of  a  powerful  transit  circle  at  the 
Cambiidge  Observatory  would  naturally  suggest  its 
desirability. 

12.279.  What  are  your  views  as  to  the  importance 
of  estalilishing  an  observatory  for  the  cultivation  of 
astronomical  physics  ? — I  think  it  is  highly  desirable 
that  proper  attention  should  be  given  to  that  subject, 
and  that  the  Government  should  support  its  cultiva- 
tion ;  but,  as  to  the  erection  of  an  observatory,  it  may, 
perhaps,  be  considered  to  be  attended  with  difficulties. 
The  subject  has  hardly  yet  received  the  consistency, 
form,  and  substance  of  a  science.  In  the  case  of  all 
the  observatories  which  have  been  established,  the 
work  is  clear  and  well  defined.  There  is  nothing  in- 
definite either  in  the  work  or  in  the  building  of  the 
establishment.  A  clear  view  is  obtained  from  tlie 
beginning  to  the  end  of  the  whole  of  the  operations ; 
but,  in  the  present  state  of  astronomical  physics,  I  think 
there  exists  a  difficulty,  arising  from  the  circumstaiice 
that  the  subject  is  hardly  yet  sufficiently  advanced  as 
a  branch  of  science  to  justify  the  erection  of  an  ob- 
servatory, and  its  endowment  with  funds  for  the  pro- 
secution of  a  continuous  course  of  observation  and 
research.  I  think  that  while  the  idea  of  establishing 
such  an  observatory  is  entitled  to  the  most  careful 
consideration  in  the  interest  of  science,  its  practical 
realization  would,  under  existing  circumstances,  be 
somewhat  premature  ;  and  that,  in  the  meantime,  the 
better  plan  would  be  to  aid  private  research  until  the 
subject  was  a  little  more  advanced,  when  clearer  views 
would  be  obtained  as  to  what  exactly  should  be 
done. 

12.280.  Should  you  like  to  see  private  research  en- 
couraged in  that  direction  by  Government  assistance  ? 
— I  am  of  opinion  that  it  would  be  highly  creditable 
on  the  part  of  the  Government  to  give  such  en- 
couragement to  private  persons. 

12.281.  {Professor  Stokes.)  Supposing  that  the 
subject  of  astronomical  physics  were  taken  up  by  a 
national  institution,  would  you  be  in  favour  of  having 
a  separate  observatory  for  that  special  purpose  or  of 
engrafting  it  upon  the  work  of  the  national  obsciTa- 
tory  ? — There  are  advantages  and  disadvantages  in 
engrafting  it  upon  any  existing  observatory.  In  the 
first  place,  there  would  be  the  advantage  of  having 
already  a  complete  administrative  machinery  existing 
for  the  purpose,  and  then  there  would  be  also  the 
advantage  of  harmonious  connexion  with  the  other 
branches  of  astronomy.  But,  on  the  other  hand,  there 
is  one  disadvantage  which  has  struck  mo,  which, 
perhaps,  it  might  be  difficult  to  get  over.  This  opinion 
is  founded  on  the  presumption  that  tiie  publication  of 
the  entire  details  of  the  observations  would  be  im- 
practicable. I  have  been  led  to  infer  so  by  the  cir- 
cumstance that  the  Kew  obsei'vations  of  the  solar 
spots  have,  heretofore,  as  far  as  I  know,  been  com- 
municated to  the  pubhc  only  in  the  shape  of  a  series 
of  papers  printed  in  the  volumes  of  the  Royal  Society, 
under  the  designation    of  "  E-esearches   on    the  yolar 


spots."  It  would  be  a  very  unsatisfactory  statt;  (if 
things  if  scientific  persons  did  not,  under  such  circum- 
stances, obtain  ready  access  to  an  inspection  of  tho 
original  records.  I  am  not  quite  sure  if  the  necessarily 
rigorous  arrangements  of  the  national  observatory 
would  bo  consistent  with  such  an  intrusion  on  the 
part  of  even  the  scientific  pubhc.  If,  however,  the 
reproduction  of  the  original  observations  in  a  form 
for  publication  is  quite  practicable,  the  disadvantage 
to  which  I  here  refer  falls  to  the  ground. 

12.282.  Do  you  think  that  there  is  any  serious 
difficulty  in  the  way  of  a  person  who  was  engaged  in 
some  special  research  getting  the  necessaiy  informa- 
tion that  he  required  from  the  National  Observatory  ? 
— I  do  not  think  that,  under  existing  crcumstances,  auy 
such  difficulty  exists.  As  far  as  regards  the  cur- 
rent observations,  the  details  are  fully  published  in 
the  volumes  which  emanate  annually  from  the  obser- 
vatory, and,  consequently,  there  exists  no  necessity  for 
the  inspection  of  the  original  records.  Bui  if  a  scien- 
tific person  wishes  for  information  on  some  special 
point  connected  with  the  earher  observations  or  in- 
struments of  the  establishment,  the  Astronomer 
Royal  grants  every  facility  for  obtaining  such  infor- 
mation. 

12.283.  Do  you  think  that,  in  a  new  subject  liku 
astronomical  physics,  it  is  desirable  that  the  director 
of  the  establishment  should  be  free  to  devote  the  prin- 
cipal part  of  his  attention  to  its  prosecution,  or  could 
it  be  worked  through  an  assistant  ? — I  think  it  is  not 
sulHciently  advanced  to  be  worked  by  an  assistant, 
unless  he  were  an  astronomer  specially  qualified  for 
the  purpose,  and  entrusted  with  a  more  thau  ordinary 
amount  of  responsibility. 

12.284.  {Dr.  Sharpey.)  Apart  altogether  from  the 
question  of  the  salai'y  of  the  professor  of  astronomy 
or  director  of  the  observatory  at  Glasgow,  have  you 
formed  any  estimate  of  what  additional  funds  would 
be  required  in  order  to  put  the  establishment  on  a 
perfectly  satisfactory  footing  ? — I  have  not  formed 
any  such  estimate,  but  I  consider  that,  for  the  proper 
working  of  the  astronomical  part  of  the  establishment, 
an  assistant  observer  and  a  computer,  or  in  other 
words,  a  senior  and  junior  assistant  are  indispensable. 
There  would  be  also  a  certain  sum  required  annually  for 
the  printing  of  the  observations.  I  feel  pi-etty  confident 
that  if  the  Government  were  to  make  the  advance  in 
the  first  instauce,  the  public  would  respond  aJid  co- 
operate. They  are  not  insensible  to  the  advantages  of 
the  observatory,  which  supplies  them  with  a  system  of 
Greenwich  mean  time,  regulated  by  electricity,  upon 
a  more  extensive  scale  thau  is  to  be  found  in  any 
provincial  town  of  the  United  Kingdrjm. 

12.285.  Would  you  recommend  that  it  should  be 
done  by  the  combined  aid  of  the  State  and  local 
contributions,  rather  thau  )>y  a  grant  exclusively  from 
the  State  ? — I  think  that  the  principle  of  comlnned 
aid  should  be  followed  out.  * 

12,28(5.  Can  you  say  what  amount  you  think  would 
be  required  ? — I  have  not  formed  an  estimate  of  the 
amount. 

12.287.  But  you  hav<'  uienliuned  addilional  (ifileers 
that  would  be  needed  ? — Ye-^. 

12.288.  (SirJ.L//b/jnr/;.)  Von  meutinncd  tluit  (lie 
salary  of  the  profcswir  of  ustrniKMuy  \vas^  1  ihiiil'.,  -50/., 
but  that  it  was  held  in  conjunction  willi  souk^  diImt 
aiipointnieut  ? — With  a  supplementary  graut  cil'  !lic 
University  to  tlie  extent  of  220/. 

12.289.  May  I  ask  whether  there  is  auy  othci'  ]>u-.i 
which  is,  in  the  present  case,  or  usually,  hL'ld  in  c<'ii- 
junction  -with  it,  or  is  that  the  whole  amount  of  ilie 
salary?  —  Almost  the  whole  amount.  The  reecjit 
allowance  from  the  Board  of  Trade  in  connexion  with 
the  meteorological  observations,  wJiieh  anionnls  in 
250/.  annually,  supplies  a  small  sum  in  adJiiiou,  Imt 
for  the  working  of  this  department  two  a^^sistants  aro 
required. 

12.290.  Who  arc  paid  out  of  the  2601  ?— Yes. 
Then  there  are  expenses  for  chemicals,  gas,  A\'ater, 
wax  paper,  and  other   items,   all  oC  -which,   ■w'\i\i   (he 
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cxneiiso  for  .-is-iistoncc,  Ifiave  only  .a  very  sm.in  mavRin  i^,i»i.  y^tmirmcm.)  jivctnere  imy  uiiuio.v..,,  „,..^., 

of  the  ■illoiviiiicii  foi-  Piiperhitendwicc.  Umlc-r  tluwo  you  wish  to  m.-ike  to  tlic  evidence  which  you  have 
civemostaDCP.slheiiiPomeofthcprofossorisiiecessai-ily  given  on  any  other  points  ?— No,  lam  not  aware  ot 
maile  up  liy  Hlerar-y  work.  any- 

Tlie  witness  withdrew. 


J.  ,?.  B. 


,1.  S.  r.uUDON  Sandekson,  Esq.,  M.D.,  F.R.S.,  examined. 

Kmidersmi,  j.?  090   (  C/iff />"/"«)  Y. ill  arc  IVofessor  of  Priietieai  two  classes,  that  is  to  say,  tlie  work   lias  licen  done 

-^''?-.',^V''"     l'ln"i'iln'''y  -It  I'liiMT^ily  t'ollei'e   T  lirlievc  '—I  am.  liy  young  men,  wliilo  men  in  tlie  position  ol' professors 

_:■  ii7-H(3?Ai>ilal>nl)i,Ti.loroflli'cUrowiilHslilutio,i,  have  supcrinlciidcd   the   work.     And  it  .appears  to  be 

coiiaecleil  with  llu-  LiHid.m  University?— lam.  clear  (liat   in   JOnglaiid,   ,f  physiology  is    ever  to   be 

\->  2')4    Will  von  he  so  I'lHiil  as  lii.s'tatcto  the  Com-  carried  out  siicccssHilly,  it  must  be  by  the  same  agency, 

mission   your    v'iews    as    lu    llir    p.rseiit   poailion    of  a  comhinaliou  of  students  and  teachers  of  medicme. 

physiology  in  this  coi v,    anil    also   as  to  the  moans  ]2,2<)7.    AVliat,    in    your    opinion,    are    (be    circum- 

tobe  adopted    bir  its    iaiproxciunil  ?— The  lirst  ].oiiit  sbiniTS    wliirh    iliiilly    picveiil.    Ilie     Jiroseeution     of 

Ihat  1  have  loilrawallciilion  lo  islliis,  Ihalin  baigland  experiliiiuliil    researcli    by   ^liulelils     and    teachers  of 

the  olislacles  to    llie   carrviug  out  of  pliysinlngii-al  iv-  mnliciiic  in  (his  coiinl  ry  r—f  would  allude,  first,  to  the 

seiireh  are  prinei|ially  tliosiMvhich  coiiniii  I  he  prr.-ons  iiiifavouralile  tendency  of  public  opinion.    The  scientific 

who  are  eii!;avc(l  ill  such  rc^ear^■ll.    I  believe  I  hat  in  ad  ninn  is  not  islimalril  as  lie  is  in  Germany,  nor  is  he,  on 

emiulries,  amiatall  I  inns,  phvsiiilogieiil  re.seareh  niiist  the  whole,  csliiiiafed  so  highly  as  (ho  pr.-irlical  surgeon 

bi'ioiubiilid  livpeo]>liwlio  are  more  or  less  coiiiiecled  or  pliysiriaii.      The   uiiravoiinible  coii.lilion  of  public 

with  ihe  iiieilii'al  pioi;>-i"ii,  eillirr  ill  llie  way  of  Icacli-  opiilien  aels   particiiliirly  on  young    men    who,  at    an 

ingor  in  the  way  of  I'ra.lire.   foiiiierly,  the  two  lliings  early   ]ierioil    of    life,    ale  (flerred  from  engaging  in 

-were  inseparalily  leMicialed  log!  Ilier.    I'.ut,  during  the  .seientiiic  careers,  been  i-e   sinb  careers  are  not  only 

last  -(1  or  30  y("ars,  a  great  change  has  taken  place  in  not   so  ])ro(ltable,  but  tbe  due  amount  of  credit  is  not 

the  state  of  things  in  that  resjiect,  in  conseqnenec  of  awarded  to  liiemby  the  piiblie. 

which    physiology    has  become    more    and    more    an  12.2!1H.  As  to  this  first  poiiil,  wilb   respect   to  tlie 

experimental    seieliee,  ami,  therefore,  has  passed  more  leinlnicy  of  ]iublie  o]iinioii,  il  is  a  \-ery  dillieult  matiyr, 

and  more  under  the  influence  of  the    exaeter   experi-  j^  j(  ,^,,,_  ,,,  iiillneiK'e.  in  any  way,  the  general  (airreut 

menial  sciences,  namely,  cheniisliy  and  physics,   and  ,j|- public  0|iiiiion  ?—(Jiiili  'so. 

the  result  of  this  i.,  that  the  work  is  now  done  more  jj  299.  Have  you    any  recommeudalion    to   make 

in  Ihc  laboralorie,  llein  it  used  to  be  formerly.  j,,.^,  point  ?-Xo.     " 

12,29.1.    A\'ill  von  put  us  111  possession  of  your  views  ,,.„,,,     ,,,■,,  ^  +         •    ^  !,     t 

'    ,    ,  '    1      ,      1  1     li     ,         ..1-1        w"  12.;  00.   Will   you   ^o  on   to  vour  next   point? — I 

as  to  wliiit  voii  umleistniid  by  the  trriii "  piivsioloe\' .^  ,,        ,.  -'        ■  ,-     i        /  i-  1 

T        1       "      11      .1  (-    1      ■  1       Sj",i  "  i-  won  d    re  rr    to    two   ilisadvantages  wfueli    more    or 

I  iiialers  and  !>>■  the   term  '■  iiliysiology  '   llie  a  1  ill-  ,  ,,.  ,  i       .       1"  i       ^i       ^ 

,.      ,       .  ■  ,      ,        .'  /  1-11  h■^s    a    ee      sudeiis,    iindrrstandlng    under  the   terra 

r.f.,1        ,-.1       i.lii   wi..s        ..IL.I       .^  1  i..ni  IS  I,.,'         rif      >ihl-sil"ii        ..Tlil  ..........  ,^ 

sluilciils,"    nut     iivreb-    ''  .-tudiiits  "    in    the    strict 


cation    of   iih\-ii's    and    chcnilstry,    or    physical    and 


,          .      I          . ,■     I      ,     .1      -            ..       ,.           f.i         1  SlUi  e      s            u            '■  1    \           .-iniiiiii.s          in     iiie     JMiiCL 

chemical  inetlinils,  tothe  investiL^ationol  the  phenomena  ,       '                          ■■                ,111.., 

^       .       ,        ,            ,   1  1     re        1          11               11  sense,  bill  yiuiie;-    men    who  woiifd  ijrion^  to  tlio  same 

of  annual  and  VI  Lol.ible  life.      1   exeludc  moriiholoL'v,  ,        '          ,-'         -^ ,                       .                    .^.     ^, 

paheontologv,  zooloev,  and  bolanv,  with  rrference  io  -'^f  "'^   those  who  engage  in  research  in  Germany, 

'vhich  snbieefs  I  am  not  .■o,iipete,;t  In  speak.  ''"''"■  """■  ">'»  ™"y  ''?  considered   as   aspirants,  or 

12.296.    Will    yon    exjilain    the   irreal  elmnLO-  wlihli  ","-"     ^f"'    ^"''    =■    "■'■""",    ","™''"'    "'     J'^rs,    devote 

has  taken  place  'in   Hie  subject  of  pliysioloeV  .Iniiiig  lla"';^'lvcs  to  sceme  with  the  intention  ol  qmttmg  it 

tho  last  few  vear-?_fli,.  science,  by  viil  in'i.t  il- own  '"  "  I""''  I"'"",'-.   ""!'  "'  those  e.rcunistailces  is,  that 

prnei.  -..  h:,;  be.on,,.  re  experimental,  and  lias  lliiis  !''",'"-  ^'■"I'.'"'  I''"  •'".""mfiise  deal  of  time  is  occupied 

p-i--"l  "iidrr  ilii'  il-eninion  of  pliysics  and    ehrinisfi  v  '"  Loinloii  111  conipriiiig  for  honours  of  various  kinds, 

ami,  rnn-iquenlly,    pbysiofegists  are  new  uol    tin  ivi;  fiarl  ienlmly  for  b  iiiversily  honours.      It  is  not  merely 

nhy-  ii'ian-  mid  -nrecoi'is   but  lliey  oiedil  to  be  cbeinisls  '^^  ^     '  ''""'  '^  occupied    111  tills  way,  but    that  it  sets 

■luii  oti\ -iii-ls    brrini-i'  the  iiirlheils   wliicbaie    oi'ie-  Up  a  \ery  different  standard   from  that  wliiidi  exists  in 

ti.,.,1   il,    II;,.   'eli-siiicd   and  ]iliy-ieal   lalioralories  are      ''''' ".''■     Honour  is  given   to  book-work  instead  ot 

ju.-l    Ih.er  whicli  aiv  necssni-y  inrthe  invesli-alion'or  heing   given    to    research,      'fhere    is   no  doubt    that, 

liby-iologi.'alqne.-lions.     In  (i,  riiuoiy.  wliere   pliysio-  '''■''"    witliout   rel.avnee    to    tbr    actual  tune    that    is 

logical   icseaich   is  now  eiirricd   on   very  niiicli    I'mne  '■'';'"  '"    l"'c|ianiig   lor  exaniinat  lens  for  bonours,  tlie 

successnilly,  and  on  a  very  much  larger  .scale,  than  it  inHileiiceol    that    )ninci|.lc    has    a    iciT   great    ellect 

is  in  this  eounliy,  the  |.liysioIogic'al  workers  bclone  to  "1"'"  .'""""  ""'"■      '''"T  '"''  "1'    'hal  .slaiulard  instead 

two  classes  of  men,  bolli  of  wlioin  are  r'oniieeled  willi  "'  ^'"'  '''■-'''  slaielard  ;    I  iinMii    the  standard  of  attain- 

th.'   ineliriil    priifelsion.      'fliose   ,,f  tbe   liisl  ehiss  aic       ""'"'     ''.>'    ' k-woik,    iiix|,.;,d     of     the    Standard     of 

I Iior-  or  pioll'ssois  of  pliysiolngy,  mid  they  ennsli-  seienlille  work  ur  iiiM'stlgal  i.ei.       Then  another  evil  is 

line    a    ehiss    wliieli    is    not    fiilly  i-epivsentrd    in    tins  <""' v.  lii.'li,  of  nnii  se.  eiiiiml  be  1  eincdicd  at  all,  or  not 

coiiiilry,    bir    those    who    are     enga-ed     in     Irai'liin^-  very  ivailily  reinedinl.  iinin,  ly.  I  Inn  our  yoiiog  pliy.si- 

physioioey    in    our    medical    svliools    in     faedand    do  eiaiis  ami    suigrons    are  \  vri     largely  called  upon,  by 

iiol    rntiv'spinMl    in    llirir    clim-arlei-  all elhia    In    III,.  Iheaiiiial  -Isle  of   tilings    in  ,,ur  liospilals,    to  dcvole 

leirlni,,  „l  |,l,vdol,,ey  in  Gnu y,  beeanse,  allh. li  ■'"    oi""eiise    deal    of    lime    lo    llie    pure  drudgery  of 

in    ,' r    llin    la'igesf  selionis,    pliysiolo-y    call  la'  hospimi  ,verk,  and    llie    iv-nll  of  this    is,    that,  during 

noiglil     ex|ier nlnlly,  ami    laiiglil,  in    a    Taboralory,  Ihc  liisl  lial  1'  a  dozen    years  , if  a 

yet  Hare    air    a,   ei-ciit   imoiv    liincli    smaller  scl Is  geoii'.s    li[e.    be    is    pie\enled     u 

wlimv    tlio.se    who  are    .inennil    in    feaeliin.,    m,.   .,|s,,  seinilili,.    i  in  ,.sl  igal  ion  wliieli   lu 

piincipnlly  enLCeod  1 \?,;", pillions.      Tlie    rr-nll  ''''"'"'  ■■"■'■  !■"■'"  which   I   think    a 

oldliis  i,-,  tlial,  llir   harlins  lliein.-elves  iiiv   ,   wlril    is        ^""'i   ''"'  diedilleivi wliichevi 

illidcr-lood  in  Gm iiv  as   ...■Irntili,.  m,.,,,  „,.  „.|ial  we  '""'    ''"gland  as    regar.ls  Hie    iieci 

should  ilmlei-s I  as  .-"ri,  nHlle  men  eilliei,  liiil   inrii  ly  '"  scieiililic  work. 

book-leariieil  nicn  —  men   who  liav,.  Iiee e  ar,|ieiiii(,.,|  12,;i(ll.    Willi    rcspccl    lo    Hie 

Willi  physiologj'  by   leading.     Tin.  mmi  of   Hie   smmil       wMcli  y lliidcd,  should  you  li 

class  may  lie  ile-bjimtnl  ,is  slinl,.|il.  workeis.  Unit  is  I,,  I'oiis  introduced  in  Hie  sysiein  ol 

say.genllmiinn.  wrll-liainril  in  Hi.' iiirl  lieils  of  pin  sirnl  Masilv    liononis?— I  ain'  of  upinimi    iliaf    bononrs    in 

and    clieinieiil   woil,  el v    v.llling    ■voleihrne  niedicin...  ai  e  a    Inislakr   altog.|  lirr  ;    timl.    il     is    a  niis- 

.selves    loi-    a    eerlain    niiinl.ii-    ,,f    ,,.;,i-s    |„    scimiliiie       lake    for    me I rupird    in  allempi  iiig  to  ofitain 

research    of    a     purely     pliysiuf  ,eir;il     kind,     and     l„  disi i ncl  ion  i  11  I  Iial  way  ;   t bat  Hieir  lime  aud  lidiour  and 

-ivoii    under   Hie   dircel  ion  of  I  he  preli'ssnrs.      Alin.isf  energies  wonl, I  be  bet  ler  spen  f  oijierwisc. 

all     Hie     great    le-earclies     Hiaf     Inac    linen     made     in  1 2,:102.    Will  yo •oeneil    to  sbdc    io  wdiaf  way  you 

Geiiininy  liaye  been  madn  by  n    romlmnil  ion   ,,f  ||„,s,,  consider    that    money  might  bo   applied    for    the  pro- 
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motion  of  |)liysiology  ? — I  consider  that  it  might  be 
availiible  for  tlireo  purposes;  namely,  for  the  improve- 
ment of  laboratories,  for  the  providing  of  instruments 
and  materials  for  research,  and  for  the  remuneration 
of  worker?.  I  -svill  speak  first  of  the  spending  of 
money  upon  the  improvement  of  laboratories.  T  do 
not,  myself,  see  at  the  present  moment  that  we  are  in  a 
position  to  require  the  expenditure  of  large  snms  of 
money  upon  the  buildinrr  of  large  laboratories,  for 
this  reason,  that  if  such  laboratories  were  built,  we 
should  not  have  workers  to  work  in  them  ;  at  present 
we  have  not  men  to  work  in  the  laboratories  that  we 
actually  possess.  We  have  men  of  a  certain  class,  but 
we  have  not  men  of  that  trained  class  which  we  require. 
I  am  of  opinion  that  a  physiological  laboratory,  to  be  of 
any  use  at  all,  must  be  in  connexion  with  the  great 
schools  of  medicine.  A  physiological  laboratory,  at  a 
distance  from  such  schools  would  fail  for  want  of  people 
to  work  in  it.  Pliysiology  will  never  flourish,  there- 
fore, excepting  in  connexion  with  the  two  arts  which 
are  dependent  upon  it.  Jnst  as  vegetable  physiology 
will  flourish  best  in  connexion  with  agriculture,  so  also 
animal  physiology  will  flourish  best  in  connexion  with 
medicine.  I  think  that  grants  might  be  very  advan- 
tageously given  for  tlic  im])r(jvement  of  the  laboratories 
now  existing.  Of  course,  in  the  administration  of  such 
gi-ants,  one  would  go  upon  the  piinciple  "  to  him  that 
"  hath  shall  be  given  ;"  that  is  to  say,  wherever  a 
good  laboratory  exists,  or  wherever  men  are  to  be 
found  to  work  a  laboi'atory,  and  where  there  are  likely 
to  be  students  to  work  in  it,  money  should  be  given 
to  carry  out  improvements.  I  would  further  notice 
that,  in  physiological  researches,  the  expenditure  for 
materials  is  usually  much  greater  than  for  instruments, 
and,  consequently,  money  is  more  wanted  for  current 
than  initial  expenses  ;  for  this  reason,  large  sums  ought 
not  to  be  expended  in  the  purchase  of  collections  of 
costly  instruments,  for  if  such  sums  were  spent  they 
would  probably  not  be  used.  It  is  much  better  to 
provide  money  to  assist  to  meet  those  heavy  expenses 
which  are  required  for  material.  To  show  this,  it 
would  merely  be  necessary  to  refer  to  some  of  the 
physiological  researches  which  arc  being  now  carried 
out,  in  which  a  great  expenditure  is  required  for 
mateHal,  but  no  tremendous  expense  for  instruments. 
Of  course  I  do  not  mean  to  say  that  it  is  not  neces- 
sary to  spend  money  on  instruments,  but  any  expen- 
diture on  a  large  scale  for  this  object  would  be  very 
likely  wasted.  On  the  whole,  I  believe  that  money 
can  be  more  economically  spent  in  sums  paid  for 
work  done  tbau  in  any  other  way,  i.e.  either  in 
the  way  of  periodical  payment  to  men  of  acknow- 
ledged competency,  for  the  purpose  of  carrying 
out  inquiries  of  long  duration,  or  in  the  form  of 
separate  grants  for  special  I'esearches,  or  in  the  form 
of  grants  for  skilled  assistants.  With  regard  to  grants 
for  skilled  assistants,  I  must  explain  what  sort  of 
persons  would  be  the  assistants.  The  assistants 
would  bo  men  belonging  to  a  class  to  which  I  have 
already  referred,  the  class  of  students  and  aspirants, 
that  is  to  say,  students  in  the  strict  sense  and  stu- 
dents in  the  less  strict  sense,  young  physicians 
and  surgeons  willing  to  devote  themselves  to  science 
for  a  certain  time.  To  such  men  it  would,  un- 
doubtedly, be  a  great  inducement,  if  it  were  possible 
to  partially  remunerate  them  for  their  services,  to 
induce  them,  instead  of  occupying  themselves  with 
other  pursuits,  which,  perhaps,  are  more  or  less  remu- 
nerative, and  serve  to  enable  them  to  live  for  a  certain 
time  before  practice  comes,  to  engage,  as  they  do  in 
Germany,  in  research  work.  Of  course,  in  Germany, 
men  who  do  this  work  are  not  paid,  and  it  is  very 
necessary  to  bear  this  in  mind,  but  thedifierence  there 
is,  that  such  men  have  something  to  look  forward  to. 
There  are  in  GerniEniy  numerous  teaching  appointments 
to  which  a  man  can  look  forward  with  the  certainty 
that,  if  he  works  industriously  for  a  certain  time,  he 
is  sure  to  get  an  appointment  of  some  kind  afterw.irds, 
which  will  enable  him  to  lake  the  position  of  a  [>ro- 
fessor.  This  state  of  things  does  not  exist  in  England, 
and,  therefoi'e,  it  is  more  necessary  in  England  to 
aeo6o.— 11. 


encourage  the  younger  men  to  engage   in  research  by         J.  S.  B. 
pecuniary  aids  than  it  is  in  Germa'ay.  Sanderson, 

12.303.  Are  there  any  considerable  number  of  schools         ^pji  s     ' 
or  institutions  for  medical  purposes   in  this  country  ',  ' , ' 
which  you  think  it  might  be  desirable  should  be  assisted    21  June  1872. 

in  the  way  that  you  have  suggested  ? — I  think  there  are 

about  four  in  London  in  which  the  apparatus  for  teach- 
ing physiology  exists  in  such  a  state  of  efficiency  that  it 

would  be  worth  while  giving  that  assistance.  Clearly, 
to  assist  the  smaller  schools  would  be  a  great  waste  of 
money,  because,  in  the  first  place,  the  teachers  are 
wanting  ;  secondly,  the  -students  are  wanting  ;  and, 
thirdly,  the  buildings  are  insutticient.  But  in,  per- 
hiips,  four  of  the  largest  schools  in  London  the  ap- 
pliances, so  far  as  they  relate  to  buildings,  exist  in 
greater  or  less  perfection. 

12.304.  Are  there  any  similar  schools  in  Scotland 
and  Ireland,  or  in  the  provinces,  which  you  think  are 
of  sufficient  importance  to  deserve  such  assistance  as 
you  have  referred  to  ? — Certainly.  In  Edinburgh,  for 
example,  in  the  University,  there  is  already  a  physio- 
logical laboratory  which  is  well  provided  with  ap- 
pliances for  research.  Manchester  is  the  best  example 
that  I  could  mention  of  a  provincial  school.  At 
Manchester  they  are  now  providing  themselves  with 
scientific  apparatus  for  the  purpose  of  teaching  nhysi- 
ology  effectually,  and  no  doubt,  in  a  .short  time,  they 
will  be  able  to  engage  in  research  under  quite  as 
favourable  circumstances  as  the  London  schools. 

1 2.305.  Would  the  London  schools,  generally,  be  able 
to  do  more  in  the  way  of  promoting  original  research  if 
they  had  lai'ger  funds  at  their  disposal  ? — I  am  quite 
certain  that  as  regards  the  larger  schools,  where  there 
are  men  who  are  compcteut,  that  is  really  what  is 
immediately  required. 

12.306.  (Dr.  Skarpey.)  Speaking  of  the  rewards 
now  attainable  through  competition  by  students,  such 
as  scholarships  and  the  like,  and  which  are  now  given 
chiefly  for  proficiency  in  mere  book-work,  do  you 
thmk  that  it  would  be  practicable  to  assign  these  for 
original  research  ? — I  think  it  would  be  perfectly 
practicable.  I  think  that  it  would  be  an  excellent 
way  of  furthering  the  doing  of  work  by  men  of  this 
particular  class. 

12.307.  Bo  you  not  think  that,  besides  young  men 
belonging  to  the  medical  profession,  there  might  not  be 
a  class  of  students  who  eventually  might  become 
teachers  of  physiology  in  the  higher  schools  of  this 
country? — I  must  make  it  perfectly  understood  that 
I  did  not  think  that  every  young  man  who  worked  at 
physiology  was  to  become  a  physician  or  a  surgeon  ; 
on  the  contrary,  I  contemplated  that  the  best  and  the 
most  able  of  those  young  men  would  become  teachers, 
and  would  occupy  themselves  entirely  as  you  propose, 
and  would  enter  the  profession  of  science,  and  not  the 
profession  of  medicine. 

12.308.  You  mean  that  they  might  become  teachers 
of  physiology  in  other  institutions  than  medical 
schools  ? — Possibly  so. 

12.309.  For  example,  the  great  public  schools  and 
the  advanced  endowed  schools  ?~Ihaveuo  doubt  that 
the  men  who  have  done  research  are  better  for  the 
teaching  of  the  most  elementary  physiology  than  the 
men  who  have  not  done  it. 

12.310.  (Professor  Ihixley.)  With  respect  to  the 
necessary  connexion  between  the  scientific  study  of 
physiology  and  the  medical  schools,  do  you  not  think 
that  in  the  course  of  time  jihysiology  is  likely  to 
detach  itself  as  much  from  the  art  and  practice  of 
medicine  as  chemistry  and  comparative  anatomy  have 
done  ? — The  contrast  between  chemistry  and  physiology 
in  this  respect  is  a  very  striking  one,  I  think.  Che- 
mistry has  entirely  detached  itself  from  medicine, 
although  it  was  formerly  as  closely  connected  with 
medicine  as  phy.siology  was  for  many  years  afterwards. 
Thereason,  I  think,  that  physiology  will  not  detach  itself 
from  medicine  is,  not  that  the  two  studies  are  not 
perfectly  separable  as  studies,  but  that  the  men 
who  are  interested  in  working  at  physiology  and  are 
willing  to  devote  their  lives  or  parts  of  their  lives  to  it, 
are  always  men  who  have  a  practical  interest  in  it. 

Hh 
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J.  S.  B.        Comparative  anatomy  was  origiiialiy  entirely  coiiDectCfl 
Sanderson,       ^^j(,^  mcdifiuc  and  the   medical  schools.     But  it  has 

^f'bs    ''     now,  without  any  tlistiiiet   practical   bearing  upon  it, 

J 1'  Jieeonie  astmly  l>y  itself.     It  may  be  very  pOt^sil)lo  fliat 

21  June  1872.    i»hv'^ioio,t;y  may  take  the  aame  rank;  liut  I  think  it  iw 

■ —       not    lilvely,    for  this  reason,    that     meJicine   will,  uii- 

JoulitfUly,  in  I  he  prugres^;  of  time,  become  mort^ 
phy.sioh>i;-U':il  ;  lor,  althoii,i;h  now  in  treating  disease  wo 
are  obliged  (o  regard  medicine  merely  as  un  art,  yet 
at  some  future  |K-riod  unipicstionably  it  will  come 
much  more  under  Ihc  intlurnee  of  science  than  it  is  at 
present;  and  tlie  science  under  which  it  will  conic 
will  of  course  bo  physiology,  and  that  will  tend  to  draw 
together  again  the  two  subjects,  even  if  they  are  for 
a  time  separated. 

IL'.IUI.  r.ul,  si>  i'jir  as  the  practical  connexion  nf 
seicntilie  physiology  with  medical  schools  is  concerned, 
is  it  not  tdmost  impossible,  considering  the  amount  uf 
time  ivliieh  medical  students  have  to  devote  to  llnic 
puiTly  medical  studies,  that  they  should  ever  be  able 
to  know,  thoroughly,  move  tiian  the  general  ri'sults 
of  current  physioktgA-,  an<l  must  not  any  institution  Ibr 
till'  ad\anci'nii'iil  of  jili\-Iology  by  its  locality  be  prac- 
tieallv  iiidr|u'ndciil  nl'  ihc  nirn  who  arc  working  at 
niediciur  ? — The  imchrrs  of  |iliysiology  must  be  prac- 
tically indejK'udont.  that  i,i;  to  say,  they  must  bo 
men  who  are  devoted  entirely  ti.>  physiology,  and  the 
business  of  whose  lives  it  is  to  be  physiologists  and  to 
be  nothingelse  whatever  ;  liut  the  work  of  physiology 
may  be  done,  and  probably  will  always  be  done,  not  by 
teachers  alone,  but  by  teachers  with  the  co-operation  of 
young  men,  that  is  to  say,  young  men  "who  are  not 
necessarily  scientitic  men  by  profession,  though,  if  they 
show  great  aptitude  for  science,  they  may  probably 
become  so.  I  feel  perfectly  certain  that  the  gre;d.  ]jro- 
^ress  which  has  lieen  made  during  the  last  20  years 
hi  Germany  is  (|uite  as  much  dependent  upon  the  fact 
that  the  young  medical  men  work  at  physiolotry, 
under  proper  guidance  during  their  earlier  years,  as 
that  thei-o  are  able  proi'e,-:sors  to  guide  them. 

12.312.  I  imagine  that  you  would  have  no  objection 
to  seeing  physiology  become  a  lirancli  of  general 
education  ? — On  the  contrary. 

12.313.  Sii)i]iosiiig  it  to  form  a  branch  of  general 
education,  it  ^vould  be  necessary,  would  it  nut,  to  have 
trained  teachers  to  gl\e  instruclion  in  pbysiulogy  ? — 
Yes. 

12.314.  Under  those  circumstances  would  tliere  be 
any  objection  to  iKiviiig  an  institution  in  whiidi  that 
training  is  given  (pute  apart  from  the  large  medical 
schools,  or  would  liiriv  br  ;iny  advantage  in  comiecting 
it  with  medical  schools  ? — 1  think  that  it  would  be 
quite  possible  to  have  such  a  training  institution,  but 
such  iiistilullon  would  not  be  an  institution  for  re- 
search, and  I  am  only  speaking  of  i-csearch. 

ll',3!o.  Ibil,  in  .•,iirli  a  ea^e.  wouldnot  thesami-' laile 
liolil  good,  namely,  tliaL  wliile  the  persons  who  an; 
broijgliL  tlirre  to  be  inslnieted  sJiould  simply  be  in- 
foriMcil  ill  Lbe  main  refills  of  tlir  advanre,!  kn,,wleib-c 
of  lbe  time,  it  would  be  very  ile.~irai.lr  thai  (lie 
pea-oie,  vvlio  (aught  shouM  haw  the  „m;uis  <,f  ad- 
vMiriiej'    lli:il     knowledge,    and    lliat     i  ["    Ibr    mediral 

I'l'"*''  il'   II    !"■    ■'>■'<  ;Mlva,n(agr    to  a  leaeber  in  a.  mc,lir;il 
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IS  suivly  an  advanbig(;  Ibr  any  leae.ber  (o  I 
idbisl<.ae,l,i„^MM    likely  to  Iv-.ood  in    pn,|«,rl  i<„,  a^ 

■•    iias  that  knowledge  V-lt,|epe„dsv<.ry, .|,  upnn 

imi'pose  of  t)H^  (raining  sehool  i^,.  1 1-  |)„. 
tP'ainingselio,,!  !„  (,,  be  auy(,liiMg  more  tha 
fo]'  ae.,,nipii)-  ;,,  (lioroiigl.  eleme„ta.ry  Itno 
physiology,  I  l,e,„  of  '■nur-..,  researeb  maybeeonh.m- 
J.lated;  but,  sorely,  in,|„.|,„:.in,.ssoni„M,hiee  is  In  be 
elementary  teaching,  ll,al,  h  not  .p.ilc  so  IUv..nrable 
JLS,forexam).le,a.,„e,liralseb..ol  would  be  for  research 
I2,3l(i.  hVom  ynur  loHMvlrHgeof  ,n,..|ieal  Ma.lenls 
at  pp-esent,  I  tlimN  I  may  vcntni'c  b.  e.xpeet  vlnl  vnu 
will  agrer  wp(h  me  tliaX  (be  knowled-r,.  wbieb  m  r  l 
>.tud,.nls  buvo  n.ay  be,  called  elemenbo-y  kianvle'l. ',''? 
—  I'.xirei.iely  elementary;  m  fact,  not  eve 
ill  some  cases. 


12,317.  All  I  meant  to  suggest  was,  that  the  argu- 
ment which  provides  the  one  place  of  instruction 
would  provide  the  other,  tliat  if  it  were  advisable  to 

have  the  means  of  investigation  for  the  benetit  of  the 
teacher,  in  tho  one  case,  it  would  be  advisable  to 
have  it  in  the  other  ? — But  there  is  another  strong 
argument,  namely,  that  it  is  absolutely  necessary  for 
the  welfare  of  society  that  medical  men  should  be 
thoroughly  well  taught,  and  that  investigations  should 
bo  niai.l<'  in  connexion  with  medicine,  and  certainly  it 
is  not  necessary  that  investigations  should  be  made  in 
connexion  with  general  education.  We  know  that 
there  is  nothing  more  likely  to  promote  work,  on  the 
[Ki,rt  of  a  young  man,  tlian  his  being  in  relation  with 
persons  and  being  iii  places  where  serious  research  is 
going  on.  That  is  another  ground,  I  think,  why 
medical  seieiie(r  should  i-emain  in  closer  relation  with 
]ilnsIological  research  than  any  other  subject. 

i2,;31H.  I  am  not  suggesting  fbat  it  is  not  desirable 
to  Iiavc  laboratories  fur  original  I'esearch  in  connexion 
with  the  medical  schools  in  which  physiology  is  taught. 
I  am  merely  asking  your  fipinion  whether,  supposing 
there  was  a  jdace  in  whicli  physiology  was  taught  for 
general  purposes,  it  might  ne-t  be  desirable  to  have  the 
means  of  original  resfareh  connected  with  theteachino- 
of  The  institution  ? — 1  lliink  that  if  there  were  any 
ti'acher  there  wlio  was  engaged  in  original  research, 
and  who  was  capable  of  carrying  it  out,  the  same 
advanlag.'s  mi-ht  to  be  aecorde'd  lohim  as  if  he  were 
teaehing  In  Connexion  willi  a  medical  school. 

1j;.319.  His  teaching  would  be  much  better  for 
having  a  means  of  researcli  than  that  of  a  medical 
leaeber  would  be  ? — 1  have  no  doubt  of  it. 

12,320.  Do  not  you  think  that  one  of  the  best  prac- 
tical means  of  getting  medical  professors  better  taught 
in  the  elementary  grounds  of  their  science  is  to  teach 
the  public.  I  mean  that  a  givat  deal  of  the  twaddle 
which  now  passes  current  i.etween  medical  men  and 
their  patients  ecadil  not  j.ass  eurreut  if  their  patients 
kn.-w  anything  ulionl  the  .;ubi;,.ct  ?— I  inn  e  no  doubt 
of  it. 

^  12,321.  {Dr.  Shdrpi'ij.)  In  the  evidence  you  have 
given  as  to  the  propriety  of  aiding  physiological 
laboratories  connected  witli  ineilieal  sehnols.  had'you 
not  ill  view  that  there  are  ^ueh  hibnratories  now  exist- 
ing ? — I  had  that  in  yiew. 

12,;;22.  And  very  likely  there  will  be  more  con- 
nected with  meilical  schools,  whereas,  T  am  not  aware 
(hat  there  is  any  physi(d(^-Ieal  laboratory  for  the 
teaching  (pf  general  indents,-— |  would  sum  up  what 
1  said  ju^t  nnu-  as  lo  i),,.  ^o'ants  lo  individuids  for 
researches  in  eonnexlon  with  ialioramries  by  the 
stat.'uient  llial  where\er  an  ellieieni  bdmratory  exists 
and  an  ellieient  man  to  work  in  that  laboratory,  there 
a  pinper  ease  is  made  out  lor  a  grant,  wlieiher  he  is 
teaelinig  wilh  a  view  In  medicine^  or  widi  a  view  to 
olherohjeets. 

12.323.  {I'rn/rssor  n„A-lfu.)  llave  vou  not  a  con- 
siderable phy^inlngi,-al  laboralnrx  al  \ho  IJrown  Insti- 
(nnnn  .^— A  palhnlo-ieal  hiboialorv.  We  conliae  our- 
selves , ail  irely  to  ivsearehe.s  which  bear    upon  disease. 

'-■■■-I-   '''li^il'    i^    I""    * ceted    wiih    any    medical 

schnol.  IS  il?— It  is  not  eonneeled  \vilh  any  medical 
schooL  ■' 

1L'.;;lV,.  [ClnnrmnN.)  Alihon-b  pIl^  .siolo-y,  in  Ger- 
many, a.  ,1,  (his  eoimlry,  is  ehlnly  eoinaa-le/l  with  the 
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^\<'y\   more  as  a 
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disti 
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tlier 


[Sir. I.    r,   K,(//-.S/i>rf//>iror//,:)    is- 


b( 


[■  the 


"}■■ 


•  \vmg  I 
'isp, 


lary       (I 


I    connlri<'s  mainly    this  : 

number  of  social  causes, 

.         1  lo  d.'vole  themselves  to 

eilher  pun.ly  bterary  or   purely   pbih),sMpliieal  pursuits, 

^^''"' "'''"''■'''■  "I'''' neialion.  (ban  I  here  are  in  this 

comilpy  ^— We  .Mns[  admit  Ihat  lo  be  true,  but  still  I 
Ihink  il  IS  ilepeodeiit  upon  .'anses  which  are  jnu'tly 
removable  ami  parlly  may  iiol  be  removable.  !  admit 
tliat(licreisagrea(,dillerenee.i,Mlial  respect,  between 

y  -■■■ '  "  ' 
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mode  by  which  wc  could  hope  to  create  In  this  country 
a  spii'it  resembling  that  T\'hich  you  conceive  exists  in 
Germany,  but  which  does  not  exist  here,  as  to  the 
preference  for  a  purely  philosophical  career  to  that  of 
a  practical  career  ia  any  profession  ? — One  want  is 
money,  which  should  be  spent,  as  I  have  endeavoured 
to  state,  namely,  partly  in  encouraging  youno;  men  and 
partly  in  encouraging  professional  scientific  men  in  the 
work  which  thej  are  already  engaged  in. 

12.328.  A  young  man  may,  in  his  early  career,  have 
a  very  earnest  devotion  to  ])urely  abstract  science  :  he 
may,  for  example,  be  a  very  able  demonstrator  or 
assistant  in  a  laboratory,  but  a  time  comes  when, 
if  he  be  a  physician,  he  h:is  to  earn  fees,  and  so 
mucli  of  the  early  promise  of  his  youth,  with  respect 
to  science,  evaporates  in  the  practical  pursuits  of  a 
physician  or  a  surgeon.  Can  you  suggest  any  remedy 
for  that  ? — I  should  not  like  to  remedy  it  altogether, 
because  I  think  it  is  necessary  for  the  progress  of 
physiological  research  that  there  should  be  a  number 
of  young  men  engaged  in  it  who  should  be  properly 
trained,  and  should  be  willing  to  -work  under  the 
supervision  of  men  who  devote  their  whole  lives  to  the 
subject.  I  am  quite  sure  that  the  value  of  sucli  work 
would  be  great. 

12.329.  Would  it  not  be  desirable  that  there  should 
be  more  men  in  this  country  who  would  devote  their 
whole  lives  to  science  ? — Decidedly  so. 

12,-330.  It  is  in  that  way  that  my  question  was 
framed,  whether  you  could  point  out  any  expedient  to 
be  adopted,  either  by  the  State  or  in  general  education, 
which  would  lead  to  such  a  result  ? — The  way  to 
remedy  that,  I  think,  would  be  to  f^ive  assistance,  in 
scientific  work,  to  men  who  are  already  engaged  in 
scientific  work.  That  is  the  principle  which  I  think 
ought  to  be  followed,  and  the  principle  which,  in  this 
country,  is  most  likely  to  act  fiivourably. 

12.331.  Is  there  not  one  thing  which  probably 
operates  against  it  in  a  country  which  is  amassing 
great  wealth,  that  the  ordinary  means  of  living  are 
much  more  costly  in  this  country  than  they  are 
in  Germany?  —  I  quite  feel  that.  Of  course  I  am 
perfectly  aware  that  a  scientific  career  in  this 
country  can  never  lie  even  a  moderately  profitable 
career.  But  all  that  we  really  want  is,  that  scientific 
men  should  be  in  such  a  position  that  they  may  not 
feel  the  inconvenience  of  poverty.  I  do  not  at  all 
look  forward  to  the  scientific  profession  being  a  well- 
I'cwarded  profession,  as  compared  with  others. 

12.332.  liut,  if  such  a  young  man  has  to  choose 
between  comparative  poverty  or  wealth,  or  the  possi- 
bility of  compai'ative  poverty  or  wealth,  at  a  certain 
period  of  his  career,  is  not  that  a  motive  for  in- 
creasing at  least  the  chances  of  a  sufficient  income  to 
a  professor  of  abstract  science  ? — Certainly,  I  think 
it  is  a  very  strong  argument  indeed.  I  think  tliEtt 
scientific  men  ought  to  be  protected  by  the  State  from 
comparative  povei'ty. 

12.333.  Does  not  this  consequence  almost  obviously 
follow,  that,  in  a  country  like  England,  which  is  so 
immensely  more  wealthy  than  Germany,  the  rewards 
to  men  who  devote  their  lives  to  abstract  science 
should  be  proportionately  greater  ? — I  think  that 
follows  certainly. 

12.334.  (Dr.  Sharpnj.)  C'ould  you  suggest  any 
course  to  be  taken  in  tJiis  country  which  would 
supply  a  career  for  those  yoimg  aspirants  that  you 
speak  of,  something  analogous  to  what  is  offered  in 
Germany  througli  the  appointment  of  professorships, 
assistant  professorships,  the  oi^ce  of  privat  doccnts, 
and  the  like,  in  the  numerous  German  universities  ; 
do  you  think,  for  instance,  that  if  there  were  a  class  of 
teachers  of  physiology  in  general  schools  apart  from  the 
medical  schools  altogether,  that  might  not  furnish  a 
career  to  some  of  these  young  men,  and  an  inducement 
to  them  to  pursue  physiology? — It  might  do  so,  but  I 
do  not  quite  see  how  the  position  of  a  teacher  in  a 
jtublic  school  could  be  made  sufficiently  attractive  in 
this  country,  but  I  may  be  mistaken. 

12,335.  {Professor  Smith.)  Is  it  not  the  case  that, 
in  this  country,  the  teachers  of  those   branches   of 


science  upon  which  medicine  is  dependent,  and  more 
particularly  the  teachers  of  physiology  a]id  chemistry 
at  the  groat  medical  schofds,  are  less  remunerated  for 
their  services  than  other  classes  of  scientific  teachers  ? 
— That  depends  entirely  upon  the  size  of  the  schools, 
the  teachers  being  remunerated  according  to  the  num- 
of  students  ;  they  are  better  remunerated,  of  course, 
in  the  larger  schools  than  in  the  smaller  schools.  In 
the  .smaller  schools  the  remuneration  may  be  consi- 
dered as  nil.  The  teaching  of  physiology  is  carried 
on  by  young  physicians  or  surgeons  who  do  not  care 
anything  about  physiology,  who  may  take  tliat  subject 
as  happening  to  l.ie  vacant,  perhaps,  in  the  teaching  of 
the  school,  and  who  have  no  idea  of  pursuing  research, 
either  then  or  at  any  future  period,  but  intend,  as  soon 
as  they  can  get  an  opportunity,  to  teach  something  else, 
some  practical  subject,  and  to  go  in  for  practice.  In 
the  larger  schools,  of  course,  there  is  a  certain  amount 
of  remuneration,  as,  for  example,  in  St.  Bartholomew's, 
where  the  appointment  of  a  teacher  of  physiology  is 
of  a  certain  value,  but  still  it  is  not  of  sufficient  vahie 
to  enable  a  man  to  live  by  it,  at  all  events  not  in 
London. 

12.336.  If  persons  of  that  kind  were  l>etter  re- 
munerated, and  there  were  more  of  them,  would  not 
that  induce  young  men  of  the  kind  that  have  been 
referred  to,  to  prefer  a  scientific  life,  and  the  life  of  a 
teacher  of  science  in  some  cases,  to  the  practice  of  a 
profession  ? — I  think  so. 

12.337.  If  those  places  could  be  rendered  more 
attractive  and  really  sufficient  for  a  man  to  live  upon, 
that  would  be  one  means  of  diverting  a  cei'tain  number 
of  young  men  from  the  practice  of  the  profession  into 
scientific  life  ? — That  is  one  of  the  means  which  I 
suggest,  the  encouragement  of  men  who  are  already 
teachers,  by  imj^roving  their  position  pecuniarily  ; 
the  other  is  the  encouraging  of  young  men,  in  the 
condition  of  the  aspirants,  of  whom  we  have  been 
speaking.  Those  are  precisely  the  sort  of  men  that 
I  would  like  to  see  assisted,  provided,  of  com'se,  that 
assistance  is  only  given  to  men  really  competent  and 
men  really  of  a  scientific  character;  because,  it  may 
happen  that  even  in  our  large  hospitals  you  may  have 
a  man  holding  a  position  as  a  teacher  of  physiology 
who  is  not  a  physiologist  at  all,  and  would  not  assume 
that  character. 

12.338.  (Professor  Huxley.)  With  regard  to  a 
practical  method  of  remedying  the  evils  which  arise 
from  the  present  very  small  reward  which  most 
teachers  of  physiology  obtain  ;  there  ai-e,  at  present, 
I  think,  about  11  medical  scliools  in  London,  and  it 
follows  from  that  dividing  of  the  total  number  of 
students  by  11,  that  there  must  be  a  number  of  chiiirs 
of  physiology  out  of  that  total  number  of  11  wliich 
must  be  very  badly  paid ;  would  not  tlie  shoi-tost 
practical  way  of  remedying  tliat  evil  be  to  reduce  the 
number  of  schools  in  which  physiology  is  tauglit, 
probably  to  some  three  or  foui'  iustitulinns  ? — No 
doubt  that  is  a  matter  of  the  utmost  iiiq>or(aiiee, 
practically,  for  the  progress  of  physiology. 

12.339.  Has  any  movement  been  ma<le  towards 
bringing  that  about  ? — Various  movements  have  been 
made  between  different  schools  for  the  purpose  of 
combining  them,  but  no  gtmeral  movement  has  been 
made.  The  most  feasibh-  plan  for  that  jnirpose  is, 
of  course,  to  sepai-ate  practical  teaching  from  scientific 
teaching  ;  that  is  to  say,  to  have  all  of  our  students  in 
London  educatiid  in  one  or  two  places  as  regards  those 
scientific  subjects. 

12.340.  (Sir  J.  P.  Kaj/-Shim.hworth.)  You  would 
extend  that,  would  you  not,  to  other  branches  of  science 
connected  with  medicine,  besides  physiology,  so  as  to 
have  better  laboratories  an.d  better  means  of  Insiruc- 
tion  for  them  ? — Yes. 

12.341.  Yon  would  have  a  central  scientific  school 
for  the  various  medical  schools,  the  schools  themseb  cs 
being  chiefly  devoted  to  the  application  of  the  scii-nre 
to  the  a.i't  of  medicine? — Yes,  and  I  bcliew  (hat 
everyone  who  knows  anything  about  medical  eiluca- 
tion  wishes  it  too,  only  there  are  great  difiicukies  in 
the  way. 

II  h  2 
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12.342.  (Chairman.)  Arc  there  great  practical  diffi- 
culties in  bringing  about  such  a  result  ? — ■  There  are 
very  considerable  difficulties. 

12.343.  Have  most  of  the  larf^er  hospitals  a  physio- 
logical school  attached  to  them  ? — Every  lioi^pital  that 
has  a  medical  school  has  a  teacher  of  physiology ; 
but  in  some  of  the  schools  there  are  only  n  very  small 
number  of  pupils,  and  there  arc  no  means  of  teaching 
it  efficiently. 

12.344.  What  are  your  views  as  to  the  importance 
of  any  grants  from  the  Government  for  work  tlono,  or 
for  apparatus,  or  for  other  expenses,  and  as  to  placing 
medical  schools  under  the  su|)erviwion  of  a  council  ot 
scieuec  ? — I  aiu  strongly  of  opinion  thai  tiierc  .should 
be  a  council  of  scienec.  As  lo  Ihc  size  of  that  council 
I  do  not  feel  very  strongly.  All  that  I  feel  is,  that 
it  is  most  important  that  all  who  an^  ou  that  council 
should  be  men  of  a  purely  seieutilic  chiinictei- ;  and  on 
this  ground  I  am  of  opinion  that  it  would  be  more 
convenient  to  have  a  small  council  than  a  large 
one  ;  because,  I  apprehend  that  it  would  be  difficult  to 
find  men  of  the  atlainment  required  to  fill  llie  places 
in  a  very  large  council.  What  I  would  wish  to  em- 
phnsise  with  regard  to  that  is,  tint  no  one  sliould  bo 
on  the  council  who  is  not  distinguished  by  the  extent 
and  the  purely  scientific  character  of  his  own  re- 
searches. No  one  sliould  be  on  the  council  who  has 
not  himself  done  research,  and  whose  researches  have 
□ot  been  of  that  kind. 

12.345.  Would  you  leave  the  selection  of  the 
members  of  the  council  to  some  member  of  the 
Government  ? — I  have  not  directed  my  attention 
particularly  to  the  mode  of  electing  the  council. 

12.346.  You  have  no  guarantee  to  suggest  which 
you  thiiih  would  secure  the  appointment  of  the  Ix'st 
persons  to  serve  upon  such  a  council  ? — I  do  not  know 
any  guarantee  excepting  pubheity. 

12.347.  AVould  you  like  to  see  them  recommended 
by  any  of  the  scientific  societies,  the  Royal  Society  or 
other  societies  ? — We  have  all  perfect  confidence  in 
the  Royal  Society,  and  know  that  any  personal  recom- 
mendations that  the  Royal  Society  made  would  be 
impartiiil. — Another  point  that  1  should  like  to  dwell 
u[ifjn  is  this,  that  it  is  not  neees?^ary  that  every  science 
which  rer|nires  eneouraiiement  should  lie  repi'escnted  ; 
for  example,  the  jihysiologist  might  tlepend  with  per- 
fect confidence  ou  the  chemist  or  pbysici>l,  jind  be 
quite  sure  that  he  would  form  a  perfectly  correct 
opinion  as  to  the  judicious  administration  ol'  money  for 
physiology;  whereus,  he  would  not  liavc  any  such 
guarantee  if  there  were  persons  taking  p;irt  in  thjit 
council  who  wen'  not  themselves  seientific  men. 

12.348.  Do   yfin    think  ihal    (h 


ices  iif  St 
council  Avonld  ^>•■  called  inin  IVeipienI  reipii-^il  i.i 
That  would  ileiierni  n|Kin  tlir  Iini.ls  1li,'il  lliryh 
ndniinister.  1  --n-prci  ilinl  if*  llie  prlncijilrs  J 
a'lvoeaM'd  weiv  :niuj)icd,  :inil  ii'  llieir  iuiiciion  we 
be  l(,  .■neiun-iige  ri-c;ireit,  ihry  wuijld  alwiiys  hi 
gooii  <le;il  to  do.  J  presnnie  lli;il,  \Ury  would  ;ilsu 
a  }.roi,d  (leal  of  a  jnrlieia.1  funcdon,  lh;il.  is  lo  sii.y, 
wonlif   not   only  luivc   to  direrl    ll]l^  iiilniini.-d'nlli 

1      li;ne      In     ,lo     ;,     ,■, 
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of  proposals;  that  they  ought  lo  be  competentto 
initiate  proposals,  although,  of  course,. that  initiation 
would  often  be  suggested  by  opinion  outside. 

12.350.  {Profcss&r  Smith.)  I  gather  that  you  thmk  it 
of  great  importance  that  the  council  should  consist 
exclusively  of  scientific  men,  but  that  I  understood 
was  because  you  consider  that  only  scientific  persons, 
who  themselves  knew  what  research  was,  were  com- 
petent to  decider  what  roseiirchcs  shouht  be  encouraged, 
luid  what  were  really  valuable  researches  ;  but  if  other 
duties  should  be  assigned  to  the  council,  if,  for  in- 
stance, ii  should  have  to  ailvise  the  Government  upon 
matters  that  were  jtartly  administrative  as  well  as 
scientific,  you  would  no  longer  think  it  necessary, 
would  you,  that  it  should  consist  entirely  of  scientific 
iiici  p — J  sec  no  oljjectioii  to  the  council  including 
niemliers  not  of  a  scientific  character,  provide<l  it  were 
understood  that  those  members  di<l  not  liold  seats  in 
tiie  council  as  scientific  men.  Those  who  hold  the 
position  of  scientific  advisers  should  be  themselves 
competent  lo  advise  on  scientific  subjects.  I  do  not 
see  any  objection  to  the  council  also  including  members 
who,  -witboiit  jiretending  to  know  anything  of  science, 
or  taking  jiart  in  the  discussion  of  the  .scientific  ques- 
tions that  would  be  before  the  council,  would  take  a 
part  in  admiiustrativc  <pir'sfion3.  That  appears  to  be 
quite  possible.  The  point  is,  that  we  should  have  no 
one  taking  part  in  the  proceedings  of  the  council  in 
their  scientific  character  excepting  persons  of  the 
higlicst  scientific  position. 

12.351.  { f)r.  Shar]iri/')  You  would  rather  trust 
])liysi(ilogy,  for  example,  to  an  eminent  chemist  and 
physicist  than  to  a  mere  jibysicinn,  however  eminent  ? 
— Certainly,  or  in  any  corres[)onding  sul>ject. 

12.352.  \\4iat  mode  do  you  think  should  be  adopted 
for  the  payment  of  the  council ;  should  it  be  by  a  fixed 
salary,  or  according  to  the  task  that  they  have  to  do  ? 
— I  think  if  the  council  were  a  small  council,  the 
remuneration  would  have  to  be  considerable.  It 
would  be  very  much  better  to  pay  them  well  for 
doing  their  work  thoroughly,  than  to  remunerate  them 
at  a  certain  rate  for  irregular  work.  I  suppose  the 
best  mode  of  [>ayment;  and  it  is  a  very  usual  mode  of 
])aymcnt,  would  be  payment  for  attendance  for  each 
meeting  of  the  council.  I  presume  that  would  be  the 
most  efficient  way  of  remunerating  ibem. 

12.353.  [Vhairma)}.)  Do  you  think  that  the  Govern- 
nii'nt  might  experience  any  serious  difficulty  in 
selecting  six  or  seven  scieiitilie  persons  as  members 
of  the  eonneil  whose  appointment  would  coniniand 
jzeneral     ronlidenee     ninonij:st     men    of    seience  ?  — I 
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■    -i  12.355.    [Dr.   Sh.n-i.,,,.)    1I:,\,-   ^,.u  ...Misidei-ed  wllC- 

^^''       Iher  il  w<puhl  headMsahir  lo  ha\ea  minister  of  science 

:>  say,  llicy       ,„.  .,  ,|iini,^(.T  of  srien.'e  and  insl  ruel  ion.  or  a  l>ermiineat 

'"'''"'"    "'        "ii'l''f    senclary    in    >.oni.-    exlslini;-   department  of  the 

■''''''"'■""        •■"\errinienl     in    eonunniii.'al  ion     \\iih    (hiseouncil    of 

n.Mlves,  or,        .riciirr  ?  — I   |ia\e  no  donhl   ihal   il   w.uild  he  necessary 

lo    hring     Ihr    (oinieil     of    M'imee     into    ivlaljon    with 

u;'nld    h,'       s.,iii,-  one  niinislei-.jn.sl,  i,,  ij,,.  .si.me  way  as  in  Anslnil, 

I'en'  ohjo.l       for  rxanqilo,  assessoi'^   (ni    dilferent     seimiilie    suhjcCts 

:'ve   a(Kici'       air  in  eoninmniealion  wllh  llu'  ininislrr 

1    .^'"'"I'l  l-'-'io'i-    ll:i-  Hie  minisler  who  has  el,ar-e  of  science 

'■  I'liliaho AiisJna.  i'har-e  aho  oi' education  ?— Ves. 

'file  witness  withdrew. 

I  Mil  Wednesday  next  at  12  o'clock. 
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No.  6,  Old  Palace  Yard,  Westminster,  V/ednesday,  26tli  June  1872. 

FllESENT  : 

His  Geace  the   BUKE  OF  DEVONSHIRE,  K.G.,  in  the  Chiak. 


Sir  James  Phillips  IvAY-SnuTTLEWoin'ii,  Baut. 
William  SiiAHPEr,  Esq.,  M.B.,  See.  U.S. 


Alexander  BuciiAN,  Esq.,  F.R.S.E.,  Secretary  of 

12.357.  {Chairman.')  Yon  are  Sccrct;uy  of  titc 
Scottish  Meteorological  Society  ? — Yes. 

12.358.  That  society  I  believe  was  founded  in  the 
year  1855  ? — Yes. 

12.359.  Has  it  a  large  number  of  members  ? — 560 
at  present. 

12.360.  Are  the  number  of  members  gradually  in- 
creasing or  about  stationary  ? — The  first  three  years, 
the  number  was  about  186.  Then  they  increased 
slowly  until  about  1864,  when  there  was  a  rapid  in- 
crease.    There  were  nearly  COO  for  two  years. 

12.361.  What  is  the  amount  of  the  annual  sub- 
scriptions of  the  members  ? — About  400^. 


Ikcojie. 

Annual  subscriptions 

-£396 

19 

0 

Life  ditto 

oS 

17 

0 

Sale    of   journal    and    advertisements 

balance  of  publisher's  account 

22 

6 

0 

£479     2     5 


Gf.ouge    Gabriel    Stokes,  Esq.,   M.A.,   LL.D., 

Sec.  R.S. 
Henet  John  Stei-hen  Smith,  Esq.,  M.A.,  F.R.S. 

the  Scottish  Meteorological  Society,  examined. 

12.362.  I  presume  that  tlio  business  of  the  society 
i.-s  conducted  in  the  usual  manner  of  scientific  societies, 
by  a  council?— Yes.  During  the  hist  three  years 
31  meetings  of  Council  have  been  held,  the  actual 
average  attendance  being  10. 

12.363.  Has  the  society  any  other  sources  of 
income  beyond  the  subscriptions  of  the  members  ? — 
None,  except  the  profits  arising  from  the  sale  of  the 
society's  journal  to  the  public.  Members  receive  the 
journal  gratis. 

12.364.  Can  you  furnish  the  Commission  with  the 
income  and  expenditure  of  the  society? — Yes,  for  the 
past  year,  ending  31st  May  1872,  it  is  as  follows  : — 

Expenditure. 

vSalary  of  secretary 

Allowance  to  treasurer's  clerk 

Journal  of  society 

Printing,  engraving,  and  stationery 

Books  purchased  and  bound 

Instruments 

Fostagesof  schedules,  journal,  letters,  &c. 

Advertising  meeting.'*     -  -  , 

Visiting  stations 

Rent — 

Faid  to  Govcimmcnt 

Cleaning,  coals,  &c.    - 
Balance  - 


£198   11 

0 

24  16 

4 

101    14 

0 

31    12 

0 

33   17 

2 

5     9 

6 

32   13 

0 

5   13 

9 

2     8 

0 

30     0 

0 

12     4 

7 

0     3 

1 

£479    2 

5 

A.  Snchan, 
B>^q.,l\It.S.E. 


The  only  remark  that  1  would  make  about  the 
above  is,  that  it  may  he  regarded  as  a  fail'  specimen 
of  the  year's  income  and  expenditure,  excepting  the 
sum  for  book-binding.  The  library  was  put  in  order 
at  a  cost  of  26/.,  an  outlay  wiiich  will  not  recur. 

12.365.  Do  you  usually  expend  your  whole  income 
in  the  course  of  the  year  ? — Yes. 

12.366.  Was  the  object  of  the  society  lo  establish 
stations  for  the  jiurpose  of  meteorological  observations? 
— Yes.  If  the  Commission  wish  a  brief  statement  of 
the  objects  of  the  society,  they  are  stated  in  the  follow- 
ing paragraph  of  a  circular  which  was  recently  issued 
by  the  Council : — "  The  principal  points  aimed  at  since 
"  the  commencement  of  the  society's  operations  in  1855 
"  are,  to  investigate  Scottish  meteorology,  in  order  to 
*'  ascertain  the  character  of  the  climate  of  different  dis- 
"  tricts,  the  causes  of  the  summer  and  winter  pecu- 
"  liarities,  and  the  differences  between  the  climate  of 
"  Scotland  and  that  of  other  countries  ;  to  point  out 
"  the  influence  of  seasons  on  ])nblic  lu'aith,  and  on  the 
"  prevalence  of  diseases  afl'ficting  crops  and  live  stock  ; 
"  and  to  investigate  the  origin  and  progress  of  storms, 
"  and  the  general  laws  affecting  atmospheric  changes,^ 
"  the  discovery  of  which  might  lead  to  a  knowledge  of 
"  the  coming  weather." 

12.367.  How  many  stations  do  the  society  keep  up  ? 
— At  present  upwards  of  90.  That  has  been  the  num- 
bei'  for  a  few  years  ;  it  began  with  33  in  1855  ;  i-ose  to 
42  in  the  beginning  of  1857,  and  to  55  at  the  close  of 
that  year,  at  which  point  it  remained  stationary  for 
a  few  years.  In  1863  an  increase  took  place, —certain 
inquiries  having  been  taken  up  in  connection  with 
the  Medico-Climatological  Department,  the  discus- 
sion of  European  storms,  and  various  other  questions 
which  it  was  thought  desirable  to  inquire  into. 

12.368.  What   instruments   or   apparatus   are    the 


stations  supplied  with  ? — A  barometer,  dry  and  wet 
bulb  thermometers,  maximum  and  minimum  thermo- 
meters, and,  in  many  eases,  two  sets  of  maximum  and 
minimum  thermometers  for  sliade  temperature  and 
exposed  temperature,  a  rain  gauge,  a  box  for  holding 
the  thermometers  of  a  particular  pattern  of  a  louvre 
boarded  box,  a  wind  gauge,  a  wind  vane,  and,  in  a 
number  of  cases,  a  sea  thermometer,  u  well  thermo- 
meter, three  thermometers  for  ^ulderground  tempera- 
ture, and  ozone  test  papers.  But  what  we  regard  as 
the  essential  instruments,  wliich  they  must  all  have, 
arc  the  barometer,  the  self- registering  (hermomcters, 
wet  and  dry  bulb  thermometers,  and  a  rain  gauge. 

12.369.  Are  some  of  the  stations  more  fully  equipped 
than  others  ? — Yes. 

12.370.  Does  that  depend  upon  the  society  or  the 
observer  ? — It  depends  upon  the  observer  mainly,  but 
the  Council  have,  from  the  first,  used  their  influence 
with  observers  and  local  pai'tics  to  have  the  stations 
supplied  with  all  the  instruments;  and  they  have 
occasionally  given  grants  of  one  instrument  "  or  a 
complete  set"  to  pooi-er  observers.  It  may  be  men- 
tioned that,  at  several  stations,  there  are  double  sets,  in 
the  event  of  injury. 

12.371.  Are  you  ablo  to  speak  as  to  the  value  of  the 
instruments  at  those  stations  ? — Yes  ;  I  havo  made  a 
careful  estimate,  so  far  as  could  be  done,  and  the  value 
of  them  is  1,135/. — an  estimate  which  cannot  be  far 
from  the  truth.  Of  this  sum  200/.  belongs  to  the 
society  and  935/.  to  private  persons  in  connexion 
with  the  society,  some  of  them  being  c<)mparatively 
poor  men,  who  have  bought  their  own  instruments. 

12.372.  In  addition  to  this  200/.  does  the  society 
possess  any  other  property? — Yes;  the  furniture  in 
the  office,  and  instruments  to  the  amount  of  236/., 
exclusive  of  the  library,  which  contains  upwards  of 
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A.  Burlian,     600   voluincP,    nearly    nil    of  tlioiu    Ijcinj^    works    ou 
Esq.,F.Ji.S.E.   nieteorolngy,  ami  a  very  largo  collection  of  pamphlets 

_       exceeding  2,000,  many  hnnclrnU  of  maps  aii<l  charts 

26  Jupe  18.2.  ^f  j^  j^^-.^.oyological  character  entirely,  a  large  number 
of  manuscripts  of  various  sorts  od  special  subjects,  anil 
weather  observations  extending  fi'om  1767  down  to  the 
present  (inn.-.  We  havcendonvoiuvd  insecure  as  many 
of  those  old  weather  iiiainiscrinls  a^ivi'  know  to  exist, 
and  wo  either  have  llie  use  ol'  ilie 


liey  I 


12v^73.  Are  any  (if  your  ol)ser\-ory  ]>a.id  ? -]Si>iie. 

12.o74.  AVhal  sacrihoe  of  time  does  it  involve  on 
the  i>art  of  the  observers? — Nut  so  very  gi-cat  a  sacri- 
iiccoftinie;  probably  from  5  to  10  minutes  at  9  in 
the  morning,  and  lliree  or  fonr  minutes  in  (he  e\enliig, 
]irovided  the  observer  does  ndt  require  to  walk  far; 
but  the  chief  saeriliee  is  pnnetnality  at  a  parlienlar 
time,  and  that  is  no  dnnbt  a  ennsidi^i'able  saeriliee. 
Two  or  three  hours  are  also  required  e:ieli  month  lor 
filling  in  the  daily  observations  in  tlie  inonllily  schedulr. 

12,37o.  Aretlic  observations  made  dail}'? — Yes,  twice 
a  day,  and  sometimes,  in  the  case  of  any  remarkable 
phenomenon  occurring,  such  as  a  storm,  heavy  rain,  or 
anything  which  arrests  the  attention  of  the  observers, 
ob^ervaliuus  arc  made  every  hour  oroftener,  sometimes 
cvciy  quarter  of  an  Jiour  ;  there  are  a  nnmi'ei-  of  the 
more  zealons  observers  who  do  so. 

12,37(5.  Do  the  great(-r  part  nf  the  ob^^ervers  take 
a  personal  interest  in  their  A\urk ? — They  do  ;  a  few 
of  them,  especially  iho.-e  who  arc  gardeners,  when 
they  are  engaged,  are  toll!  that  l-he  work  of  observing 
is  a  part  of  their  dutj'.  I  should  say.  however,  that 
Ihi'ee-fourths  of  the  whole  observers  are  men  person- 
ally interested  in  the  subject. 

12.377.  Have  yon  been  obliged  to  discontinue  any 
stations  from  the  dilhcnlty  of  finding  observers  ? — Yes, 
for  example,  the  Perth  station  has  been  discontinued 
for  the  past  nine  months,  since  the  death  of  Sir 
Alexander  Lindsay,  who  was  the  observer  there.  In 
such  cases  the  Council  lose  no  time  to  Ilnd  sumo  one 
to  suppi)'  the  place  as  soon  as  possible. 

12.378.  Have  the  objects  of  the  society  been  in  any 
respect  seriously  interfered  with  from  the  discontinu- 
ance of  any  of  the  stations  ;  ]ias  tlie  value  of  the  ob- 
servations been  diminished  ? — Yes.  to  some  extent,  as 
regards  particular  inquiries.  Foitree  i)i  Skye  ceased 
some  time  ago,  and  L)un\euaii  i\'as  got,  itboui  n  year 
or  a  year  and  a  half  afterwunls,  tu  t;iki'  tlie  ]>!;iceMf' 


■4' 


Portree  ;  but  a  large  lilank  \v;is  Jell 
iScotlanrl  by  the  suppression  of  Portree,  anil  in  some 
storms  and  inquiries  of  the  weafhci'  It  was  not  pos;-:l.)le 
to  make  the  inquiry  so  cinnjdete  as  it  wouM  i>t]i"i\t'ise 
have  been.  Tyndrum,  in  many  respects  a  ve.iy  im- 
portant -station,  ceased  to  be  one  in  1S()2.  AVe  have 
not  yet  Ijeen  able  to  j-esume  nb.-.i.T\  ations  at  this  stidion. 


the  value  of  the  instruments  sent  to  such  places  as 
the  Iceland  and  Fari3  stations,  and  the  others,  would  be 
about  from  12  guineas  to  14  guineas  each  station,  in- 
cluding louvre  boarded  boxes  for  the  thermometers, 
which  were  sup])lied  at  the  expense  of  the  society. 
Wjih  legai-d  to  establishiug  new  stations,  where  we 
have  men  willing  to  observe  but  unable  to  bear  the 
expense,  the  soeiety  are  unaido  to  bear  such  expense, 
and  valunble  stations  are  thus  lost,  from  our  inability 
to  su])ply  the  Instruments. 

12,3.SO.  [J'rofcsf^or  Stokes.)  Are  the  observers  at 
the  Syrian  sl^it'ious,  fur  inst;uiee,  paid  ? — No,  we  have 
no  iiaid  (.»bH>i-\-er.  i  under -land  tliat  there  was  once 
one  iif  r>ur  iibservers  piiid  by  tlie  J-)uke  of  Koxhurghe, 
but   !ie\  er  by  the  soeiety. 

12,3^^1.  (  Dr.  S/ifir/ir//.)  What  deseription  of  persons 
<lo  you  find  in  Sjria  foi'  those  oltservations  ? — We 
bavi-  the  C'onKuI-(  ieneral  foi'  Syria  at  IJeyrout,  Mr. 
Eldi'id',a\  Dr.- Chaplin  at  -Jerusalem,  Mr.  Snndwith  at 
Larnaka,  in  Cyprus,  who  is  \lce-Consul  for  the  island, 
and  in  I.Jama>cMs  we  had  tlie  Consul  th  ,re,  Mr,  Itogero, 
but  he  left  Damascus  three  or  four  years  ago. 

12,382.  {ChfiiriiKiii.)  Do  you  follow  any  particular 
system  in  your  stations  beyond  Scotland,  or  do  you 
take  advantage  of  oiiportunilies  as  they  jfresent  them- 
selves V — A  medico-climalological  eiMtimittee  was  ap- 
l>ointcd  by  t.lie  socie'ty  in  I SG3,  owing  to  the  many 
inr|uiiai's  that  were  made  at  the  oilice  for  information 
with  regard  to  Sanitaria,  to  whicli  invalids  '^i\,  chiefly 
by  physicians  or  the  friends  of  those  invalids.  Those 
iuquiries  we  were  in  some  cases  able  to  answer,  but  in 
many  cases  not  ;  ami  the  stations  that  were  then 
estaldislied  were  at  those  places  to  which  in\-idids  had 
been  accustomed  tn  be  sent.  The  ol)servers  whom  we 
got  were  medreal  men  there.  The  late  Dr.  Seore^by 
Jackson  and  Dr.  Ardiur  ^litehell  were  cliiefly  instru- 
mental in  geLting  the  observers,  who  were  for  the 
most  part  thcii'  own  personal  friends.  As  regards  the 
stations  in  Syria,  our  late  honorary  secretary.  Dr. 
Keith  Johnston,  was  there  in  1863,  and  being  very- 
anxious  to  obtain  some  trustworthy  inibrmatiun 
on  tlie  climatology  of  Syria,  he  secured  for  the 
society  the  services  of  the  observers  ab'cady  referred 
(0.  The  stations  In  Iceland  and  Faro.  Noi-fh 
Unst,  Monarli.  in  the  Western  Hebrides,  and  St.Kilda 
were  est;dllI^lled  (.)\\Ing  to  a  very  strong  convietiun 
on  the  |>arl.  •'['  the  eouneil  that  in  working  out  the 
problems  of  llie  we;it!ier  and  slm'uis  of  (ireai  Dritain 
and  I'!]ni-npe  \\'e  ^vito  very  >eri'iusl\"  in  want,  of  Iii- 
furmalion  liom  (lie  -west  ;ind  the  north  uf  Scotland. 
We   fnuud  lb;it  the  erutre,-  of  those  i^'reat  almo-^pheiic 


disturbano's 


■ilh 


at 


up 

llI.)^ 


ajorlty  of  easi 
'blank   and  ;■ 


;  north 
t  this  ■ 
slablisl 


udisp. 
ed.    al 


tla 


nor,  ind<.c(.l,  at  iiMy  iiuliil  on   oi-  jirai' lln' wMtcr^iici]  ul' 
Ujc    Wc,I     Hi-lilands,     llio     ii,r l,.i,r,,l„;;y     oC     whirl,, 

Willi    Iho    i;oa,d 
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l,l.,jr,d.orilioVoni 
tl lisrrxois  uli 

in    Scolialnl,    lias    tlie   soi-ioty  irccivrj    jiny    assislann 

lii,  nils  ot  Ml',  l:. 

from  tlif  ( l<)VOiTinicnt  '{ — Vos,  i-unslilri-alilc  assislanco. 
W'u    wiTc    lilwally    assislcd    in    rslaljlisliin^    must    ol' 
fl,o,-i>  slalir,,,.  I,y  a'ioan  of  ipislni nU  liiim  lla^  1; -.1 

o,,nnoil,a  ladlli  ill 
in    V:no  ;vas   sooi 
an., Ill, a'  i,il„.|-  , 

ol    Tiado  on   llir  r,T iidalioa  ot    Ihc  \:i\i-  A.hniral 

(•'ilzRov,     who     v,ii,    a     conlial     [rlntd     oh      ihr     soc-icly. 
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anil  Falii,  al    Nollli    1    n,l    in    Iho   Slirlland    Ishnals,    ;U, 
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was  some  communication,  through  Governor  Holten, 
with  the  homo  jjovernment  of  Copenhagen,  but  they 
refused  to  undertEike  the  matter.  X  Ijclieve,  however, 
that  the  Danish  Govornment  are  now  about  to  establish 
stations  in  Faro,  leelani.!,  and  Greenhmd. 

12,3SG.  You  ai-n  not  under  any  obligatioiLS,  are  you, 
to  the  Governments  of  those  countries  to  furnish  thcni 
with  any  returns  ? — None  whatever. 

12,387.  Will  you  be  so  good  as  to  state  to  the 
Commission  what  are  your  duties  with  reference  to 
observations  ? — They  are  cntei'ed  in  monthly  schedules, 
which  are  returned  to  the  ofG.ce  within  a  fortnight 
iifter  the  month  is  over.  Those  belonging  to  the 
eight  large  towns  require  to  be  sent  to  the  office 
within  four  days,  inasmuch  as  they  ai-e  required  by 
the  Registrar-General  for  immediate  use.  The  sche- 
dules arc  ^rst  examined,  and  if  the  barometric  curves 
of  the  stations  indicate  discrepancies  they  are  im- 
mediately inquired  into.  If  it  is  a  i)alpaljle  clerical 
error  of  an  inch  of  the  barometc]-,  which  is  not  nn- 
freqneut,  or  if  it  is  an  error  of  half  an  inch,  which 
is  also  about  as  frequent  from  the  way  in  whicli 
barometers  are  graduated,  I  do  not  always  communi- 
cate with  the  observer  regarding  it ;  but  as  regards 
the  inversion  in  transcription  of  figures,  for  instance, 
29-942,  written  for  29-249,  which  is  also  an  occasional 
mistake,  a  communication  with  the  observer  is  neces- 
sary. If  there  is  an  uncertainty  about  an  observation 
at  such  a  place  as  Faro,  or  Monach  in  the  Western 
Hebrides,  which  are  at  great  distances  from  other 
stations,  suppose  a  suspected  error  of  half  an  inch,  if 
not  cleared  up  by  a  correspondence  with  the  observer 
it  would  not  be  altered,  but  it  would  be  underlined,  and 
a  query  entered  in  the  margin.  As  regards  the 
thermometer,  we  have  maximum  and  minimum  ther- 
mometers and  wet  and  dry  bulb  thermometers  in  the 
shade  all  in  the  same  box,  the  bulbs  of  the  wet  and 
dry  thermometers  and  the  minimum  being  at  the 
same  level,  and  the  maximum  a  little  higher. 
Supposing  the  maximum  temperature  be  read  on  the 
3rd  of  January,  if  we  iind  the  dry  bulb  at  the  moment 
of  the  observation  or  12  hours  liefore,  to  have  ex- 
ceeded the  maximum,  there  is  an  error  which  must 
he  cleared  up,  and  the  observer  is  communicated  with. 
If,  similnrly,  either  of  the  dry  bulbs  be  less  than  the 
minimum  thermometer  there  is  an  error,  and  the 
observer  is  communicated  with.  With  regard  to  the 
dry  and  wet  bulbs,  if  the  dry  bulb  he  lower  than  the 
wet  it  may  be  a  true  observation,  but  the  chances  are 
that  it  is  not  a  coiTCct  observation,  and  the  observer 
is  written  to,  and  his  attention  drawn  to  it.  We  find 
from  a  number  of  onr  very  best  observers  that  it 
sometimes  happens  that  t'he  wet  bulb  may  be  one 
dc-rree  or  even  two  degrees  above  the  dry  when  there 
is  a  very  rapid  foil  of  temperature.  This  is,  of  course, 
due  to  the  low  conducting  power  of  the  water  sur- 
rounding the  wet  bulb,  which  therefore  does  not  fall 
so  rapidly  as  the  dry  bulb.  In  such  a  case  the  observer 
not  uufrequenfly  notes  it,  and  writes  to  that  effect. 
Winds,  rain,  cloud,  and  other  observations  are  care- 
fully gone  over,  with  the  view  of  checking  mistakes, 
thus  involving  a  very  heavy  amount  of  work.  It  takes 
up  fully  one  fourth  of  my  time.  When  the  examina- 
tion for  the  detection  of  errors  is  completed,  55  out  of 
the  90  schedules  are  taken  to  the  Astronomer  Eoyai 
for  Scotland  to  be  reduced  by  him  for  the  use  of  the 
Kegistrar- General ;  the  rest,  about  50,  are  retained  in 
the  office  and  reduced  by  myself.  Without  these  ob- 
servations it  would  be  impossible  for  the  Registi-ar- 
General  to  make  his  reports  complete,^they  would 
be  defective  in  an  important  practical  respect.  The 
index  errors  of  the  varioui^  instruments  that  are  used 
are  applied  after  summing  up  and  averaging  the- 
columns.  We  permit  none  of  the  observers  to  apply 
the  instrumental  or  index  errors  in  making  an  obser- 
vation, in  order  to  prevent  the  occurrence  of  mistakes  ; 
the  whole  of  these  are  apphed  at  the  foot  of  the  colamn, 
as  may  be  seen  from  the  hook  schedules  on  the  talde. 
A  note  of  all  the  index  errors  for  each  insti'ument  at 
the  various  stations  is  kept  in  the  otHce.  In  addition 
to  the  monthly  schedules,  the  observers  of  the  eight 


large  towns  send  to  the  Registrar-General  a  weekly 
schedule  of  observations,  the  results  of  which  are 
immediately  published  by  him  in  the  newspapers. 

12.388.  13ucs  the  Government  pay  in  any  shape  for 
information  supplied  to  the  Registrar- General  ? — No. 
There  is  this  advantage,  however  : — We  have  the 
benefit  of  the  reductions  made  by  the  Astronomer 
Royal  for  the  use  of  the  Registrar- General ;  and  we 
have  the  use  of  the  type. 

12.389.  Are  the  55  stations,  the  schedules  from 
which  are  suppUed  to  the  Registrai--(ieneral,  more 
important  than  the  other  50  which  are  not  supplied  ? 
—Not  necessaiily  so ;  the  first  55  were  those  which 
the  society  had  at  the  time,  and  as  the  observers 
remove  or  die  or  are  suspended,  or  in  the  event  of 
a  station  going  down,  we  select  for  the  Registrar- 
General,  subject  to  his  approval,  that  station  which 
best  fills  up  any  blank  wdiich  may  exist  at  the  time,  in 
order  the  better  to  represent  the  climate  of  Scotland. 

12.390.  The  Registrar-General  is  not  desirous,  is 
he,  that  the  number  of  schedules  supplied  to  him 
should  be  increased  ? — The  society  made  an  appli- 
cation some  time  ago,  of  which  the  Registrar- General 
approved,  to  have  an  increase  to  these  stations. 

12.391.  What  was  the  result  of  that  application  ?— 
The  application  was  granted  ; — but  afterwards  it  Apas 
withdrawn,  because  the  Astronomer  Royal  required  to 
have  an  addition  made  by  the  Treasury  to  his  allowance 
for  reducing  the  observations,  of  68/. 

12.392.  Can  you  state  to  the  Commission  the  pre- 
cautions which  the  society  has  thought  it  necessary 
to  take  with  a  view  to  secure  uniformity  ? — First, 
in  respect  of  the  hours  of  observation,  these  being 
9  a.m.  and  9  p.m.;  secondly,  in  the  amount  of  protec- 
tion afforded  to  the  thermometers,  namely,  by  a  box  of 
a  particular  pattern  in  which  they  are  placed  ;  thirdly, 
in  the  method  of  reducing  the  observations,  viz.,  in  not 
using  any  corrections  for  range,  on  the  ground  that 
such  corrections  applicable  to  their  stations  have  not 
yet  been  ascertained.  This  they  have  been  enaliled  to 
carry  out  so  far  as  temperature  and  moisture  are  con- 
cerned by  the  adoption  of  the  two  hours  9  a.m.  and 
9  p.m.  at  all  their  stations,  tJiose  hoiu-s  giving  very 
nearly  the  mean  of  the  day.  As  regards  the  other 
meteorological  elements,  such  as  corrections  for  pres- 
sure, we  do  not  apply  them,  we  wait  till  they  have  been 
ascertained  and  then  they  will  he  applied.  Fourthly,  in 
the  height  of  the  thermometers  above  ground,  namely, 
four  feet.  This  last  point  of  conformity  is  regarded 
by  the  council  as  a  vital  condition  in  all  temperature 
observations. 

12.393.  Have  you  reason  to  Ijelieve  that  your  in- 
structions are  generally  and  cai'efully  attended  to  ? — 
Yes.  I  may  mention,  however,  that,  in  the  event  of 
an  old  meteorological  station  being  adopted,  we  have 
not  invariably  insisted  upon  uniform  height  or  a  par- 
ticular box.  If  it  is  an  old  station  and  the  observer  is 
a  good  obseiwei',  wc  have  rather  allowed  matters  to 
remain  as  they  were,  and  induced  them  to  get  auuther 
set  of  instruments  and  a  box  of  the  pattern  we  recom- 
mend, to  compare  them  at  least  for  some  time  before 
any  change  is  effected. 

12.394.  Do  you  consider  that  anything  in  the  way 
of  occasional  inspection  would  be  either  desirable 
or  feasible  ? — That  is  exceedingly  essential,  but  un- 
fortunately our  funds  have  been  such  that  we  cannot 
do  it  in  the  way  in  which  it  ought  to  be  done.  We 
consider  that  to  do  this  effectually  it  would  require 
about  60/.  a  year.  The  stations  are  very  wide  apart, 
and  from  the  changes  that  occur,  and  from  the  acci- 
dents tbat  are  liable  to  happen  to  the  instruments, 
the  council  consider  it  a  very  desirable  thing.  This, 
however,  is  occasionally  done  in  lien  of  the  more 
satisfactory  method  of  visitation.  Suppose  a  period 
occurs  of  small  barometric  change  for  a  week,  the 
barometric  observations  at  all  the  stations  are  reduced 
for  each  day  during  that  week  to  sea  level  for  the 
purpose  of  comparison,  and  in  that  way  we  ascer- 
tain what  barometers  are  faulty.  A  few  are  faulty, 
and  we  would  like  to  replace  them  if  we  were  able 
to  do  so.    With  regard  to  the  maximum  and  minimum 
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A.  Buchan,  thermometers  whicli  arc  mucli  used  in  determining 
Esq.,F.R.S.E.   mean  teinpcratuve,  the  mean  maximum  and  the  mean 

miiiiinum  iliv  similarly  reduced,  and  the  means  oi'  these 

26  June  1872.  taken  and  reduced  to  sea  level  and  put  down  in  charts, 
by  means  of  which  it  is  possible  to  detect  any  evapora- 
tion of  tlie  spirit  in  the  mininuun  tliermometers  in 
stations  which  are  virtually  inaccessible  to  my  visit.s 
in  the  meantime.  In  these  cases  the  observer  is 
written  to,  and  hi.-',  attention  drawn  to  the  faiih,y 
thennometer,  and  a  printed  form  is  sent  instrnctin^ 
him  how  to  pet  his  tliermonieter  right.  In  this  way 
we  endeavour,  as 'far  as  we  can,  lo  make  np  fi.ir  t!ie 
want  of  tliat  suflieient  visit;it.ion  which  we  lliiidv  so 
vci'y  essential, 

1^.39'>.  The  society  publishes  a  qiiarlerly  journal, 
does  it  not? — -Yes. 

12,39(i.  lias  it  been  published  from  t!ie  very  be- 
ginning  ? — No;  there  lirst  appeared  what  was  called 
a  quarterly  report,  containing  from  12  to  32  pages  in  a 
smaller  tvpe,  with  no  cover.  In  IS63  the  society 
began  to  is.-^no  theij-  Transactions  in  the  furm  of  the 
new  scries  which  is  in  tiie  hands  of  the  Commission. 

12,397.  Can  you  slalc  ^eneralty  the  nature  of  the 
contents  of  tiie  journal  ? — They  may  be  classified  under 
three  heads  : — First,  the  results  of  the  observations  at 
each  station  for  each  month,  taken  directly  i'rom  the 
reductions  in  the  schedules ;  secondly,  notes  of  the 
weather  of  each  month  and  a  comparison  of  the 
results  with  the  averages  of  previous  years  ;  and, 
thirdly,  original  papers  on  subjects  connected  with 
meteorology.  Those  original  papers  have  been  chiefly 
occupied  with  questions  of  Scotch  meteorology,  being 
discussions  of  the  data  collected  by  the  society's  ob- 
servers ;  and  it  may  be  said  that,  taken  together,  they 
present  a  more  complete  account  of  the  meteorology  of 
Scotland  than  has  been  worked  out  for  any  other 
country.  But  questions  of  a  wider  import  have  been 
discussed  in  the  papers,  such  as  the  temperatnre  of 
the  British  Islands,  with  a  chart  of  each  month  ;  also 
the  tempei'ature  of  the  seas  adjoining  ;  the  mean  atmo- 
spheric pressure  and  the  prevailing  winds  over  the 
globe  ;  storms  and  weather  of  Eui'ope  over  certain 
periods  and  at  certain  times  ;  storms  which  passed 
over  the  United  States,  North  Atlantic,  Europe,  and 
Western  Asia  iu  March  1859;  interruptions  of  tem- 
perritni'e  ;  solar  radiation  in  relation  to  the  crops  ; 
suggestions  for  increasing  the  supply  of  spring  water 
at  Malla;  barometric  gradients;  weathei'  and  health, 
and  prognostics.  A  great  number  of  these  arc  written 
by  myself,  under  the  direction  of  the  council,  who 
indicate  to  me  what  topic  to  take  up  and  investigate, 
and  during  the  invertigation  give  assistance  in  various 
ways.  I  call  upon  the  members  of  the  council,  show- 
ing them  what  has  been  done,  so  far  as  the  ivestigatiou 
has  gone,  and  get  ailvice  from  them.  These  iulervicws 
often  last  three  or  i'our  hours.  T!ie  gentlemen  wlmgivc 
most  attention  to  this  are  Mr.  AJilnc-IIomc,  avIid, 
as  chairman  of  the  council,  is  the  rrvising  editor  ol' 
the  pubiir;itiu[i,  and  Mr.  Thomas  Stevenson,  f!.E.,  and 
Dr.  Anliur  Milclielj.  'I'lic  lale  Dr.  Keith  -iohnslun 
gave  very  pi'eat  assistance  in  this  matter.  For  aizri- 
cultural  subjecis,  Mr.  Henry  Stephens,  author"  ol' 
"Tlie  Hook  of  ihc  Earm,"  has  been  my  ndviscr.  It 
is  in    lh;Ll,  wa.y  lli;i.l    the  ]i;i]K'rs  an-    wriUcn.      A   ron- 

bnb;d  by  th<:  niemhers  of  Ihe  eouiieil  Ihrmsrives, 
wiio  are  working  mcteor-ologists,  and  h  nfiiidici- 
of  them  prelty  well  knoUMi  amongst  mcleorohigisls. 
They  uudertakir   investigal  ions  <|iiiti^   Djuirt  from  minr. 
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have  also  received  very  valuable  hcliJ  from  Professor 
i*iazzi  Smyth,  Astronomer  Koyal  for  Scotland,  who,  in 
addition  to  the  work  of  reducing  the  schedules,  makes 
many  most  important  calculations  ailecting  the  meteoro- 
logy of  Scotland  as  a  whole,  and  comparisons  of  each 
month,  with  averages  of  the  past.  I  may  mention  in 
coniiexi<m  with  this  subject,  that  the  society  has  given, 
from  tlu^  veiy  commencement  of  its  operationSj  a  very 
great  deal  of  attention  to  observing  the  temperature 
of  the  sea.  'I'hese  observations  were  commenced  in 
the  Ix-ginning  of  1857,  on  the  suggestion  of  the  late 
Fi'ofessor  Fleming,  who  was  one  of  the  most  active 
members  of  the  council.  They  have  now  been  con- 
tinued for  15  years,  anil  it  is  generally  acknowledged 
iliat  they  arc  the  best  sets  of  observations  that  we  have 
upon  the  temperature  of  the  Atlantic  ami  adjoining 
seas.  Nearly  tlio  whole  of  them  have  been  made  by  • 
men  who  went  out  in  boats  to  a  distance  from  the  land. 
These  observations  on  the  temperature  of  the  sea  were 
commenced  10  or  12  years  before  any  other  systematic 
observations  of"  the  temperature  of  the  North  Alhmtic 
were  made  in  I>urope.  The  membci'S  of  council  liave 
(lone  a  great  deal  f'lr  the  society,  in  the  invention 
of  new  instiiunents  fur  observation.  X-*rofessor 
Fleming  invented  a  rain  gauge  which  is  very  widely 
used,  and  Mr.  Thomas  Stevenson  and  Sir  Walter  Elliot 
introduced  certain  improvements  on  rain  gauges. 
Lord  Tweeddale,  in  connexion  with  Mr.  Peter  Steven- 
son, an  optician  in  Edinburgh,  gave  us  n  registering 
rain  gauge  for  QWQvy  10  minutes,  as  well  as  a  register- 
ing apparatus  for  barometric  pressure  and  for  the  wet 
and  dry  bulb  thermometers,  also  every  10  minutes. 
These  recording  instruments  have  been  erected  on  his 
lordship's  estate  at  Tester,  and  been  in  operation  for 
the  past  four  years.  They  have  been  designed  with 
the  view  of  illustrating  the  relation  of  solar  radiation 
in  connection  with  the  growing  crops.  Mr.  Thomas 
Stevenson,  our  honorary  secretary,  proposed  the  box 
for  tlie  protection  of  thermometers,  which  goes  under 
the  name  of  "Stevenson's  l.iox  ;"  this  box  is  now 
much  used  in  Great  Britain,  and  elscAvhere.  AVith 
this  bo\-  wo  are  enabled  to  secure  very  great  uni- 
formity in  the  observations  at  our  different  stations. 
Dr.  Arthur  Mitchi'll,  coii\'ener  of  our  "Medico-Ciimato- 
logical  Committee,  invented  au  evapometer  for  ascer- 
tai]i!ng  evaporation.  Improved  forms  of  Lind's 
anemometer  ;  ])hotometers  ;  cloud-reflecting  com- 
passes, and  a  mode  of  ascertaining  the  temperature  of 
falling  rain.  Iiave  been  invented  by  i\Ir.  Stevenson. 

12,39.S.  Has  the  value  of  your  observations  and  of 
the  ptdilications  of  the  society  been  acknowledged 
beyond  tlie  limits  of  Scotland  ? — Yes.  As  regards  the 
estimation  in  wdiieh  i'oreign  meteorologists  hold  the 
society's  publications,  T  may  reier  you  lo  the  society's 
memorial,  which  is  iu  the  hands  of  the  Commission. 
[App.  Xin.l  \Xv  b;i,v<'  bad  very  many  a[.plieations 
eojiies  of  our  <iti.-ier\ations,  especially 
■'aro,  Shetland.  1)1  knev.  the  Hebrides, 
Srol  hmd.  M.  Le  Verrh'r.  wlien  he 
(■f  Ihe  observatory  at  I'aris,  and  as 
Seirnliiic  Assorjation  of  France,  has 
To  Dr.Duys  llallot,  of  Utrecht,  we 
\y.  lor  mjiny  years,  the  daily  nliserva- 
onr  slalions.  I'role.^sov  "]\b.hu,  of 
vay.  has  also  reerived  copies  of  tho 
-!  at  seven  st;ilions,  and,  for  Ihe  in- 
veslii;;ilioii  of  special  stoi'ms,  obse.rvalions  fr 
slali.ins  UivMs  been  sent  him. 
]ihieii.l  Soriety  of  liussja  lia.ve  a 
Is  with  rcl'iirenee  to  cert! 
Mcleoi><.lngle;d  Ci.nnnille. 
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the  United  States  use  our  barometric  charts,  or  that 
pait  of  them  referring  to  Noi'th  America  ;  Professor 
Wikl,  of  yt.  Petersburgh,  uses  some  of  our  averages 
for  the  Russian  Empire;  also  Dr.  Wojeikof,  of  the 
Imperial  Geographical  Society  of  St.  Petersburgh, 
Di-.  Bays  Ballot,  Utrecht;  Dr.  Jelinck,  Vienna, 
and  others  might  be  added,  but  the  above  may  be 
sufficient  to  show  the  impoi-tant  character  of  this  part 
of  the  society's  work,  which,  it  is  scarcely  necessary 
to  remark,  could  not  have  been  so  widely  appreciated 
but  for  the  broad  scientific  basis  on  whicli  it  has  been 
placed,  and  the  catholic  spirit  in  which  it  luis  been 
worked  out.  Not  a  little  of  the  society's  work  has 
been  applied  in  furtherance  of  sanitary,  agricultural, 
and  other  practical  matters,  just  in  the  same  way  as 
other  results  of  science  have  been  similarly  applied, 
and  not,  it  is  unnecessary  to  say,  because  the  observa- 
tions were  originally  designed  fur  the  ehicidation  of 
these  objects.  We  frequently  have  applications  from 
lawyers  and  parties  interested  in  disputes  with  regard 
to  perishable  goods  as  to  the  weather  which  prevailed 
at  a  particular  jilace  at  a  particular  time  An  account 
of  such  cases  is  given  in  the  Journal,  Vol.  II.,  at 
page  282,  and  they  will  show  the  sort  of  information 
which  is  applied  for  and  supplied  by  us  in  that  way. 

12.399.  [D}\  S/iiirpei/.)  Have  you  to  write  out  those 
statements  in  manuscript  if  application  is  made  for 
them  ? — Yes  ;  with  an  authentiflcation  that  they  are 
true  copies. 

12.400.  "Would  you  wish,  had  you  the  means,  to 
publish  the  daily  observations  ? — Yes  ;  but  that  comes 
under  the  head  of  how  we  would  spend  the  gi-ant  of 
money  which  we  apply  for.  There  are  a  number 
of  ways  in  which  the  society  has  advanced  meteorology, 
We  have  been  quite  unable  to  undertake  many  ques- 
tions ;  but  the  Marquis  of  Tweeddale,  the  president, 
has  very  liberally  come  forward  on  five  or  six  occa- 
sions, and  given  handsome  sums  of  money  for  ob- 
servations of  such  a  nature  as  involve  a  good  deal  of 
work  on  the  part  of  the  observer.  The  most  recent 
of  those  were  on  nnderground  temperature,  in  con- 
nexion with  agriculture  and  the  temperature  of  the  air. 
About  eight  observers  were  selected,  who  uudertook 
to  observe  the  barometer  and  all  the  instruments 
enumerated  before,  16  times  every  day  for  four 
months, — the  months  being  January,  April,  July, 
and  October,  as  representative  of  the  different  seasons. 
Very  valuable  results  were  obtained  with  reference 
to  the  east  wind,  and  with  reference  to  radiation,  solar 
and  terrestrial  ;  with  reference  to  the  cooling  of  the 
air  and  the  cooUng  of  the  soil.  A  great  deal  yet 
awaits  discussion.  To  the  subject  of  ozone  we  have 
paid  some  attention,  and  Lord  Tweeddale  has  again 
very  liberally  assisted  us.  Lord  Tweeddale  assisted 
the  society  also  in  giving  prizes  for  essays  on  special 
subjects,  such  as  the  rainfall  of  Scotland,  and  some 
other  mattei's  bearing  on  Meteorology.  As  regards  the 
information  which  has  been  collected  in  the  society's 
office,  a  very  great  deal  has  been  discussed  ;  but  very 
much  still  remains  to  be  discussed,  from  the  want  of 
hands.  There  being  no  other  paid  official  but  myself, 
it  has  been  impossible  to  do  more  than  has  been  done. 

12.401.  (Chairma?i.)  You  have  accumulated  valu- 
able materials,  to  a  considerable  extent,  which  you  are 
not  able  to  make  use  of  ? — Yes;  and,  as  the  Commission 
will  see,  every  year  adds  to  the  value  of  those  observa- 
tions, especially  as  regards  questions  of  averages. 
Each  successive  yeai*,  whilst  it  increases  the  value  of 
the  averages,  greatly  increases  the  laboriousness  of  the 
calculations,  so  that  a  discussion  which  could  have 
been  easily  overtaken  10  yfears  ago  is  now  a  formidable 
undertaking. 

12.402.  I  believe  that  your  work  generally  occupies 
a  great  many  hours  daily  ?~The  necessary  part  of  the 
office  work  takes  from  10  to  12  hours  a  day;  that 
time  X  gave  to  it  till  about  three  years  ago,  when  my 
health  broke  down  and  I  was  unable  to  continue. 
There  being  no  funds  in  the  hands  of  the  council  to 
pay  a  clerk,  I  took  (he  work  upon  myself  and  engaged 
a  clerk  to  assist  me  for  the  past  three  years. 

12.403.  Has  the  work  of  the  society  beeu  materially 

yiiOCO.— 11. 


hindered  from   the  want   of  sufficient    funds  ?  — We       A.  Bachan, 
could  have  done  a  very  great  deal  more  than  we  have    Esq.,F.R.3.E. 
done,    and   I    should   have   been    stronger   now  than    ^^^  j^^^jgyg 

I  am.  ^ 

12,404,  Will  you  state  to  the  Commission  generally 
what  are  the  objects  which  you  think  v/ould  be  more 
effectually  carried  out  if  you  had  more  funds  at  your 
disposal?  —  Increased  efficiency  of  the   staff  of   the 
office;    the   work   of  visiting    the    stations   could   be 
adequately  done  ;  important  papers  could  be  pidjUshed 
which  cannot  be  done  at  present ;  and  duily  observa- 
tions could  be   published,   which   the  council  would 
wish  to  do  for  1 2  of  our  chief  stations,  so  as  to  diffuse 
this  information  amongst  meteorologists  in   different 
countries  for  general  use,    Additional  sums  are  wanted 
for  special  investigations.     I  have  a  letter  from   Mr. 
Stevenson,  our  honorary  secretai-y,  in  connexion  with 
this  matter,  the  substance  of  which  I  may  state.     It 
is  an  opinion   pretty  strongly  held  by  members  of  the 
council  that  in  working  out  the  problems  of  meteoro- 
logy the   element  of  time  is  a  very  valuable  element, 
which,  of  course,  is  well  represented  by  self-recording 
apparatus  ;  but  the  element  of  space  is  equally  impor- 
tant and,  perhaps,  primarily  goes  before  the  other,  in- 
asmuch as  those  great  atmospheric  disturbances  that  we 
have  to  deal  with  are  constantly  changing, — being  by 
no  means  miiform  phenomena,  but  constantly  altering 
in  intensity  and  in  the  manner  of  their  distribution. 
Hence,  in  order  to   attack  successfully  some  of  the 
great  and  urgent  problems  of  meteorology,  we  require 
thickly-planted  stations  over  limited  districts,  where  we 
wish  to  investigage  such  points.    To  carry  out  this  idea, 
Mr.  Stevenson,  some  time  ago,  proposed    to   have   a 
chain    of  barometers  extending,  say,   ia  a  southerly 
direction,  at  distances  of  about  three  miles  apart,  for 
the  purpose  of  giving  gradients  ;*  that  is  to  say,  the 
barometric  distances  with  the  wind  force  as  actually 
observed,  in  order  to  work  out  that  great  problem  of 
meteorology,    viz.,  the    relation    between   these   two 
phenomena,    which  is  one  of    the  greatest  problems 
that  meteorologists    can   attack.      By  erecting    those 
stations  and  getting  a  chain  of  observers  in  different 
directions,  we  could  contribute   the  data  for  the  solu- 
tion of  this  great  question.      From  the   constitution 
of   our  society   and    its    management    by    a   council 
of  gentlemen,  who   take  a   personal  interest    in   the 
society's  work,   we  have  the  means  of  securing  gra- 
tuitous services  from  observers.    Another  suggestion 
made  by  Mr.  Stevenson  is,  that  there  should  be  several 
electrometers  in  Scotland,     Electricity  has  such  a  very 
intimate  relation   to  weather    phenomena,  that    it    is 
most  desirable  to   have    electrometers    erected.     The 
vapour  of  the  atmosphere  may  be  regarded  as  forming 
the  great  difficulty  that  the  meteorologist  has  to  deal 
with.     The  movements   of  the  vapour   of  the  atmo- 
sphere is  revealed  through  the  motions  of  the  clouds. 
We  have  a  number  of  observers  who  record  on  their 
schedules    the   amount  of   cloud,    together   with    the 
direction  and  motion  ;  but  it  is  done  in  a  rough  way. 
What  Mr.  Stevenson  suggests  is,  that  at  each  station 
there  should  be  cloud-reflecting  compasses  for  marking 
accurately  the  direction  of  the  motion  of  the   clouds. 
I  think  that  if  the  society  were  in  a  position  to  send 
instruments  of  this  description   to  those  of  their  ob- 
servers who  would  take  the  trouble,  very  valuable  in- 
formation would  be  collected. 

12.405.  Are  you  acquainted  with  the  operations 
carried  on  under  the  direction  of  the  Meteorological 
Committee  of  the  Royal  Society  ? — Yes,  I  have  read 
their  publications. 

12.406.  Do  they  differ  in  any  important  respect 
from  the  work  carried  on  by  your  society  ? — Tlicir 
observations  are  continuous  registration,  ours  are  eye 
observations. 

12.407.  {Sir  J.  P.  Kay-Shuttleioorih:)  What  is  the 
sstimate  whicli  you  have  formed  from  the   care  that 

*  Grar/(en(s,— a  tonnproposi-'d  by  Mr.  Sti-veosoii  in  1867, and 
now  bL-ing  generally  adoijted,  by  whicli  tbu  iuteiisity  iii'  storms, 
or  any  aerial  currents,  may  be  expressed  iinmfdijilely  by 
tlivitiing  the  distance  in  miles  hctweoii  two  banjiiielric  mi'liuga 
by  the  difference  of  these  readings. 

li 
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you  have  had  to  take  in  the  reduction  of  the  observa- 
■  tions  as  to  tlie  competency  of  the  persons  who  are 
generally  occupied  in  making  those  observations 
throughout  the  country  ? — That  ihey  are  very  com- 
petent men;  we  have,  ou  occasions,  been  obliged  to 
draw  the  pen  through  single  observations,  but  thiw 
is  an  extremely  rare  occurrenee,  ami  never  but  at  one 
or  two  statiun:^  through  a  whole  month's  observations. 
The  observer  is  of  eoni-sc  commnnicated  with,  and 
the  matter  is  cither  rectilied,  or  wo  get  quit  of  the 
obt^erver. 

12,40H.  In  whaX  class  uf  Ule  are  the  observers  ge- 
nerally ? — At  })resent  the  class  of  life  of  the  observers 
Is  us  follows  :— Country  gentlemen  who  pcrsonully  ob- 
serve, 9;  clergymen,  10;  physicians,  12;  school- 
muster!?,  13;  gardeners,  2.S  ;  fai'mcrs,  5;  clerks,  4  ; 
professors,  merchants,  baidicrs,  chemists,  opticians, 
sh(.>cniiikers,  Ac,  23. 

12, 40!*.  Out  of  the  whole  nunilier  of  observers  in 
SL'utland,  which  yon  stated  to  be  about  90,  what  nura- 
iK-r,  speaking  I'oughly  and  generally,  would  yon 
rs'i;-ard  as  nut  I'umpetent  'i  —  At  present  twd  ; — 
the  ubsi.-rvations  of  one  of  these  we  do  not  In  any 
\\;\\  publish  :  those  of  the  other  are  sometimes  not 
published.  This  observer  is,  however,  improving, 
particularly  after  a  comnnniieation  from  the  chairman 
of  the  eoancil  to  his  employer.  In  such  cases,  as  the 
result  of  the  eoirespondeuce  that  takes  place,  the 
quality  of  the  obser\alions  improves,  or  the  observer 
is  struck  oiV  the  list.  Propeidy  speaking,  these  persons, 
though  they  send  in  their  observations,  can  scarcely 
bi;  eouuted  amongst  the  society's  obseiwers. 

12.410.  Are  tiierc  any  suggestions  which  you  would 
be  able  to  make, 'supposing  that  you  had  aid  from  the 
Government,  wdiich  would  in  any  degree  increase  the 
competency  of  the  observers  throughout  Scotland  ? — - 
If  we  had  more  funds  we  could  complete  the  equip- 
ment of  the  instruments,  and  inci-ease  the  number  and 
improve  the  quality  of  the  observations  by  the  per- 
sonal contact  of  the  observers  with  the  secretary  during 
liis  visils.  With  regard  to  this  matter,  the  society 
distributes  free  to  each  ol>scrver  a  copy  of  all  its  pub- 
lications, and  we  find  that  this  has  the  very  best  eifect 
ill  awakening  an  interest  in  the  subject.  Take,  for 
instance,  the  subject  of  thunder-storms,  which  was  in- 
ipiired  into  under  the  direction  of  the  council  about 
two  or  three  years  ago.  Some  very  remarkable  re- 
sults wei'e  arrived  sit  in  the  course  of  the  inquiry,  and 
suggestions  were  made  that  the  observers  should  maki; 
ihe  observations  a  little  more  complete,  which  had  a 
very  good  effect.  In  the  earlier  years  of  the  society, 
(here  was  a  good  deal  more  of  correspondence,  the 
object  of  which  was  to  make  good  observers;  but  now 
v/e  have,  excepting  with  new  observers,  but  little 
(ij  do  in  this  way. 

12.41 1.  {Dr.  Slmrpc;/.)  Tlie  operations  of  this 
society  Ji.ive  the  eftect,  have  they  not,  of  introducing 
instruction  in  meteorological  observation  into  schools  ? 
— Yes;  I  understand  that  i\Ir.  Milne-Home  has  some 
evidence  to  give  upon  that  matter. 

12.412.  {J'rojlssor  Smilk.)  You  liave  conlrasted 
the  niude  of  ubsei'vation  adn|,(i;d  l>y  the^  Seotlisli 
Meb'Oiological  Society  und  by  the  MelenroluLMrjtl  Goni- 
millee  .,rij,e  Hoard  nT'l'j-ade  ;  I  ^li.Hihi  llkr.  lo  kn.iw 
uJietJieryuM    .■utl^.idel■    bmli    Mm.sc.    melJioiis   nf  nbsei-- 

dly     jieees^a.ry     ibi      IIh;     ad  va.ncernen  t     i.f 

raJ     srieM.-e.?  — Tlie.     ubsec  va.ti.nis     of     

-M\i:  Coniniillee  ajv  not  made  on    the  same 
those    <,r  uwv    society,  uv    ol'   the    iOnglish 
ca,l    Su<'iety.      'Che   nmsi,    important    of  all 
The  witnes 
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meteorological  instruments,  viz.,  the  thermometers, 
are  at  our  stations  and  at  the  EngHsli  stations  kept, 
almost  in  all  cases,  at  the  uniform  height  of  4  feet 
above  the  ground,  and  at  a  distance  from  any 
buildings.  The  self-registering  thermometers  at  the 
.■^even  observatories  of  the  Board  of  Trade  Com- 
mittee are  attached  to  buildings  and  at  heights 
varying  from  4  to  41  feet  above  the  ground.  It  is 
very  obvious  that  the  thermometric  observations 
at  our  stations  must,  therefore,  give  results  con- 
siderably diil'erent  from  those  of  the  self-registering 
tbermonu^ters  of  the  Boai'd  of  Trade.  Very  useful 
conclusions  may,  no  doubt,  be  drawn  by  means  of 
self- registering  therniometers,  wherever  placed,  but 
when  these  differ  from  esich  other  in  height  and 
exposure,  they  cannot  supply  the  data  by  which  the 
climates  or  atmospheric  conditions  of  the  districts  in 
which  they  arc  kept  <!au  be  compared  with  the  same 
degree  of  accuracy  which  attaches  to  instruments  that 
are  at  an  unifoi-m  height  abov(;  the  ground  and  at  a 
distance  from  buildings. 

12,413.  But  would  you  wish  to  superadd  to  your 
preseut  system  of  observation  a  few  sparsely  scattered 
observations  of  a  self-registering  kind  ? — Certainly 
we  should  ;  indeed  the  subject  has  been  frequently 
before  the  council,  Imt  want  of  funds  has  hitherto 
]>reveiitcd  anything  being  done.  What  the  council 
wished  to  see  established  was,  at  least  two  full- 
equipped  observatories  in  Scotland.  Such  observa- 
tories should  in  my  opinion  contain  the  following 
instruments  : — .Self-registering  barometers,  dry  and 
Tvetbulb  thermometers,  anemometers,  and  I'aiu  gauges. 
The  height  of  the  thermometers  to  be  at  the  society's 
standard  height  of  4  feet  above  the  ground,  and  the 
exposure  and  surroundings,  so  far  as  practicable, 
identical  with  that  of  the  society's  other  stations,  in 
order  to  obtain,  among  other  data,  thermometric  and 
hygromctric  constants  which  wouhl  be  applicable  to 
the  results  obtained  at  our  stations.  Immediately 
adjoining  these,  but  in  an  open  situation  over  grass, 
there  ought  to  be  placed  in  the  society's  form  of 
Icuvre-boarded  box,  maximum  and  minimum,  and  dry 
and  wet  bulb  tliermometers  for  the  purpose  of  com- 
parison. At  the  same  stations  tliere  should  also  be 
placed  the  other  instruments  in  use  at  the  society's 
ordinary  stations,  viz.,  a  freely-exposed  rain  gauge,  a 
common  II.  C.  anemometer,  jm  evapometer,  radiation 
thermometers,  underground  thermometers  ;  and  other 
instruments  it  has  been  proposed  to  add,  viz..  electro- 
meters, cloud-retlecting  compasses,  an  apparatus  for 
ascertiiining  the  temperature  of  falling  rain,  and 
photometers  for  ascertaining  the  variations  of  daylight. 
Jn  addition  to  ihe  above,  such  other  instruments 
should  be  included  as  are  suited  for  carrying  on  other 
physical  researches  which  are  allied  to  ^neteoroloiry. 
These  fully-ecpiijiped  observatories  are  not  intended 
to  supersede  the  present  stations  of  the  society,  but 
as  snp|.leTnents  to  them  for  the  purpose  of  gi\ing.  by  the 
roiiliniinns  registrations,  a.  ronqilele  representation  of 
the  inqu.rhintelenienl.  of  (iiiic,  wliieli  is  so  desiralde,  and 
in  some  cases  essential  in  conducting  meteorological 
inqnirh-s, — l,he  clement  of  .vy;«rr,  wliich,  as  already 
slated,  is,  perba,ps,  the  moi'c  in\portant  of  the  two,  being 
rvpresrnled  by  thu  .-society's  ordinary  .stations  in  the 
dilb'ivnt  pails  of  the  country  and  islands  adjoining. 

I2,4M.  {('Iniirmaii.)  Are  any  of  the  stations  under 
llie  dinM-tiunnfllH'  Meleoiologieal  (.'onnuillee  situated 
inS''.otlii,nd  ? — Ves.  two  of  their  observatories  and  seven 
of  Www  tch'graphi<-  stations  are.  f^Vc  Ari'KNiMX 
XI 11.] 
1  withdrew. 


h.  iMvii.     Mir,Ni;-lb.Mi.:,    of    Wed.lerburn    and    Mibio-(  Irad.-n,  Iterwickshire,  h:s,i.    LL  O     F  R  t>  F     X'C 

Mihu'-Uum,:,  exaniine<b  ,      •     ■  . .   ^., 

'■/'■■/.■..S'.A'.  ■'  ViM'y.   (  Churma,,.)    llav<.  yon  resided  all  your  life  12,417.  And  yon  have  written    on  various  seientitic 


in  Soritland  r 


-'I'Im 


■esl,   p 


rtuf  it. 


12,41',.    You    Ita.ve    alwa,ys    taken    ati    intere 
yoM    not,    in    physical    resear'cli  ? — To  a,   con.'- 


bje^'ts?— I  ha.v<s  on  several. 

i'VllH.    Air  you  a    in<nnbe,-    of    seienlihc  societies, 
both  in  Scotland  a,n(l  ICiiglajnl  ?— I   atii. 

I2,4i;j.  And    the  author  <d'  pa,pets    in    liiuir  Trans- 
actions ? — Yes. 
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12.420.  Will  you  have  the-  gornlness  to  give  the 
Commisdiou  information  as  to  the  way  in  -which  phy- 
sical researches  are  aided  in  Scothind  ? — They  are 
aided  partly  by  individuals,  partly  by  societies,  and 
partly  by  the  Univcrsitie!?. 

12.421.  Has  a  good  deal  been  done  by  individuals 
in  Scotland  ? — Of  course  I  only  speak  within  my  own 
personal  kuowledgo,  but  there  are  two  or  three  cases 
which  could  be  mentioned  by  me  of  individuals, 
friends  of  my  own.  who,  having  a  taste  for  science,  have 
spent  large  sums  to  promote  it,  or  who,  out  of  kindness 
to  friends,  have  helped  them  in  their  investigations. 

12.422.  There  are  several  scientific  societies  in 
Scotland,  are  there  not  ? — Yes,  in  most  of  the  large 
towns. 

12.423.  Are  there  any  other  associations  having  for 
their  object  the  promotion  of  science  ? — There  are  a 
good  many  societies  in  the  Scotch  counties,  called 
Field  Clubs  or  Naturalists'  Clubs.  I  attach  much 
iniportauce  to  those,  and  desire  to  bring  under  the 
attention  of  this  Commission  the  valuable  information 
which  now  is  lost  from  the  inability  of  these  societies 
to  publish  Transactions.  I  have  bronght  with  me  the 
last  volume  of  the  Transactions  of  one  of  these  socie- 
ties, a  society  to  which  I  belong,  in  Berwickshire,  as 
showing  the  sort  of  information  which  is  got.  They 
are  devoted  chiefly  to  natural  history  and  archaeology. 
That  society,  it  so  happens,  is  able  to  publish  its 
Transactions ;  a  good  many  landed  proprietors  in  the 
neighbourhood  being  members  of  it.  Accordingly 
they  have  some  30/.  or  40/.  a  year  of  funds  which 
enable  them  to  publish  Trnusactions.  You  mil  see 
from  the  volume  the  character  of  the  papers  written 
on  difierent  brauches.  There  are  12  or  14  of  those 
societies  in  Scotland,  but  there  are  only  three  or  four 
able  to  publish  Transactions ;  and,  in  consequence  of 
that,  an  hiimense  amount  of  valuable  information  is 
lost  to  the  country.  If  these  societies  were  aided 
either  directly,  or  through  the  medium  of  some  com- 
mission or  board  in  Scotland,  so  that  they  might  be 
enabled  to  publisli  Transactions,  it  would  be  of  im- 
mense importaQce  to  the  adv.incement  of  science, 
because  many  of  the  members  of  those  societies  are 
engaged  in  original  research.  I  met  a  gentleman  this 
forenoon,  Mr.  Jenner,  brother  of  Sir  William  Jenner, 
who  takes  an  interest  in  the  Fife  Natural  Hislory 
Society,  and  I  asked  him  to-day  whether  he  would  be 
ready  to  give  evidence  with  regard  to  his  knowledge 
of  the  utility  of  those  societies,  if  the  Commission 
desired  it,  and  he  gave  me  his  address,  so  that  he  might 
be  sent  for  if  the  Commission  wished  it.  I  may  men- 
tion that  the  working  classes  in  Scotland,  in  conse- 
quence of  the  high  education  i-eceived  at  the  parish 
schools,  have  acquired  a  taste  for,  and  a  considerable 
knowledge  of,  brauches  of  natural  history.  I  have 
brought  up  with  me  one  of  the  school  books  used  in 
the  parochial  schools,  which  shows  the  branches  of 
natural  history,  the  elements  of  which  are  taught  in 
them.  The  lessons  in  these  branches  have  been  drawn 
np  by  Professors  Tyndall,  Balfour,  Alhnan,  and  other 
men  of  reputation. 

12.424.  Do  3^ou  kuoAV  how  much  money  the  Ber- 
wickshire Naturalists'  Club  exjiend  annually  in  tlie 
publication  of  their  papers  ?—Aliout  30/.  or  40/.  is 
the  amount  of  their  annual  subscriptions,  and  most  of 
it  is  applied  to  the  printing  of  memoirs. 

12.425.  Do  any  other  of  the  county  clubs  puhhsh 
Transactions  ? — The  Dumfries  CIuI>  publishes  its  Trans- 
actions, and  I  think  there  is  one  in  Perthshire  which 
does  the  same,  but  I  cannot  name  any  other  of  my  own 
knowledge.  There  are  four  or  live  altogether,  I  believe, 
out  of  the  12  which  exist  in  Scotland.  Besides  those 
poor  societies  or  clubs  in  the  counties,  there  are  a  good 
many  societies  in  the  towns  which  are  not  able  to 
publish  Trausactious  except  at  long  intervals.  For 
example,  the  Geological  Society  of  Edinburgh,  which 
has  presented  a  special  memorial  to  the  Commission, 
are  only  able  to  pubhsh  their  Transactions  from  time 
to  time,  in  consequence  of  the  small  amount  of  their 
income.  Their  members  consist  chiefly  of  artisans  and 
of  the  working  classes,  who  are  exceedingly  fond  of 


geology  and  other  branches  of  natural  history,  but  who 
cannot  atford  to  give  more  than  10s.  or  12*'.  a  year. 
So  also  in  Glasgow  there  is  a  Geological  Society,  a 
Natural  History  Society,  and  an  Archjeoiogical  Society, 
each  having  small  incomes  from  the  necessity  of  keep- 
ing the  annual  subscriptions  at  a  small  amouut,  to  suit 
the  circumstances  of  their  members.  The  researches 
made  by  the  members  of  these  societies  are  very  valu- 
able, but  only  one  is  able  to  publish  Transactions, 
viz.,  the  geological,  after  intervals,  to  allow  of  their 
funds  gathering.  If  those  societies  were  generally 
aided,  science  would  be  immensely  benefitted.  I  sug- 
gested last  year  to  the  Royal  Society  of  Edinburgh, 
that,  in  the  event  of  any  of  those  societies  not  being 
able  to  afford  to  publish  Transactions,  they  might  send 
their  memoirs  to  the  Royal  Society  to  be  published  by 
the  Royal  Society  either  in  the  Royal  Society's  Pro- 
ceedings, or  in  the  Royal  Society's  Transactions,  if 
they  deser^'ed  such  a  place  ;  but  v\'c  found  that  we  had 
not  funds  to  enable  us  to  do  so.  The  Royal  Society 
of  Edinburgh  is  hardly  able  to  afford  to  publish  all  the 
illustrations  which  are  necessary  for  its  own  papers. 

12.426.  You  think,  on  the  whole,  that  a  large  amount 
of  important  information  is  lost  from  the  want  of 
sufficient  means  of  publication  ? — 1  do. 

12.427.  Are  there  any  brauches  of  science  in  which 
the  working  and  the  middle  classes  of  Scothmd  take 
special  interest  ? — All  branches  of  natural  history — 
because  these  can  be  prosecuted  without  expense.  Of 
course  chemistry  caiinot  be  so  prosecuted,  and,  there- 
fore, I  do  not  think  they  engage  in  it,  but  they  take  a 
great  interest  in  entomology,  archfeology,  botany,  and 
geology.  Some  of  the  most  valuable  papers  in  the 
Edinburgh  and  Glasgow  Geological  Societies'  Trans- 
actions have  been  written  by  men  in  the  humblest 
walks  of  life,  such  as  small  tradesmen,  gi-ocers,  bakers, 
joiners,  and  the  like  In  country  parts  I  know  indivi- 
duals of  the  working  cla-sses  who  have  made  important 
original  researches  in  their  own,  neighbourhood  in. 
botany,  entomology,  and  geology.  The  late  Sir 
Roderick  Murchison  placed  the  greatest  reliance  upon 
the- information  given  to  him  by  a  baker  in  Thurso,  a 
Mr.  Dick. 

12.428.  Should  you  say,  from  your  oliservations,  that 
a  larger  amount  of  interest  is  taken  in  natural  science 
amongst  those  classes  in  Scotland  than  elsewhere  ? — 
Tiifit,  of  course,  I  am  not  able  to  judge  of,  having  been 
so  much  resident  in  Scotland,  but  from  what  1  have 
heard  there  is  not  the  same  amount  of  scientific  re- 
search amongst  the  working  classes  in  England. 

12.429.  Have  any  of  the  larger  societies  in  Scotland 
the  means  of  encouraging  original  research  ? — The 
Royal  Society  of  Edinburgh  does  a  little,  by  prizes, 
and  likewise  by  money  grants  for  special  objects  ;  and 
the  Highland  and  Agricultural  Society  is  another 
society  which,  in  that  way,  encourages  original  re- 
searches. By  the  Royal  Society  three  prizes  are  given 
from  money  for  the  purpose,  left  by  fellows  of  the 
society,  namely,  by  Dr.  Patrick  Neill,  Mr.  Keith,  who 
was  the  first  secretary  of  the  Royal  Society,  and  the 
late  Sir  Thomns  IMcDougal  Brisbane.  It  has  no  medals 
or  anything  from  the  Government  li.>  assist  it  in  that 
way.  The  Highland  and  Agricultural  Society  offers 
prizes  to  the  amount  of  300/.  or  400/.  a  year,  aldiough 
they  are  not  always  claimed  or  awarded,  for  aiding 
the  science  of  agriculture.  There  are  separate  prizes 
for  fattening  stock,  and  the  encouragement  of  better 
tillage.  The  prizes  for  discoveries  in  the  science  of 
a_Eci'i culture  vary  from  50/.  down  to  20/,  and  10/, 

12.430.  Those  prizes  are  oftered  from  its  vearly 
revenue  ? — Yes. 

12.431.  [Dr.  S//arjK//.)  Those  societies  have  no 
funds  from  which  they  can  give  assistance  to  any 
original  inquirer  who  wished  to  undertake  an  investi- 
gation ? — The  Royal  Society  has  been  able  from  time 
to  time  to  give  a  little.  Sir  Thomas  IMcDougal 
Brisbane's  most  valuable  magnetic  and  mrtcuroloirical 
observations,  made  at  an  observalorv  on  his  o^vu  (_'st;ite, 
were  published  partly  bv  himscir  and  partiv  hv  the 
Royal  Society,  at  a  co'st  of  aboui  500/,  or  600/.  Thcy 
tbrm  three  volumes,  quarto. 
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19  430  What  I  rcferved  to  was  aid  to  mquirors  for 
conductrng  observations  ;  tlicre  .ire  no  public  means, 
.arc  there,  in  Scotland,  applicable  to  that  purpose  !— 
No  the  only  case  that  I  know  of  was  one  in  which  1 
rnvsclf  obtained,  a  year  and  a  b.-ilf  ago,  10/.,  to  assist  m 
discovering  the  position  of  remarkable  boulders,  witli  a 
view  to  ascertain  how  they  were  transported.  Ihe 
Society  has  also  bought  instruments  from  time  to  time 
ibrobser\ations,  sudi  as  barometers  and  thermometers, 
and  an  expensive  anemometer  011  tlie  Calton  Hill. 

12,433.  {Cliairiiiaii.)  Have    tlie    jii-izes   ofl'cicd   liy 
the  iioyal   Society  and   the  Highland   Society 
important  results' iu  many  cases?— Tbcyliai- 
the  means  of  indnciiig  original  observations, 
having  these  published. 

12  434.  There  is  also  a  Society  of  Arts  in  Scotland  .' 

Y,!s_  ;,  society  for  rewarding  mecliauical  inventions. 

I  must  mention  also  (^although,  of  cour.se,  I  only  speak 
of  the  Scottish  societies)  that  the  Koyal  Society  of 
London  has  oecasionallv  given  help  in  Scotland  to  men 
of  science  out  of  the  1,000/.  a  year  entrusted  to  it  by 
the  Government.  The  British  Association  has  .also, 
from  time  to  time,  given  grants  to  men  ol  science  in 
Scotland  for  original  researches. 

12  430.  The  1,000/.  grant  was  placed  at  the 
disposal  of  the  Boyal  Society  of  London  for  the  whole 
United  Kingdom,  was  it  not  ? — It  was. 

12,436.  Have  you  reason  to  believe  that  men  of 
science  in  Scotland  h.ave  oflen  made  applications  to 
participate  in  the  grant?— No,  for  the  grant  has  not 
been  sufaeiently  known  in  Scotland.  iVIcii  of  science 
in  Scotland,  generally,  did  not,  till  lately,  know  of  Us 
existence.  One  of  those  who  shared  in  it.  Dr.  Gamgee, 
writes  to  Professor  Balfonr,  the  Secretary  of  the  Uoyal 
Society  of  Edinburgh,  in  these  terms  :— "  In  18(i6  the 
"  Eoy.al  Society  of  "London  gave  me  a  grant  of  501. 
"  for'the  purchase  of  instruments  for  the  investigation 
"  of  many  questions  connected  with  the  gases  of  the 
"  blood,  and  the  action  of  poisons  on  Idood.  The 
"  results  of  my  work  were  subsequently  pnblislied 
"  in  the  Philosophical  Transactions.  I  may  nien- 
"  tion,  that  I  had  no  knowledge  of  the  existence  .of 
"  the  Government  grant  fund,  and  should  not  have 
"  applied  for  it,  had  not  Professor  Frankland  written 
"  to  me,  and  suggested  the  employment  of  instriimrnfs 
"  of  considerable  expense  in  the  researches  which  X 
"  was  carrying  on  at  the  tiine,  adding  that  lie  telt  sure 
"  the  Royal  Society  Committee  would  be  very  happy 
"  to  further  such  researches."  Only  three  individuals 
in  .Scotlanil,  so  far  as  I  know,  have  hail  a  share  in  tliat 
grant  dining  the  13  years  of  its  exisleiiee.  Those  in- 
dividuals -are  Dr.  (Jamgee,  Sir  William  Thomson,  and 
Professor  Tait.  Sir  W^illiam  Thomson  is  also  a  mniiber 
of  the  Koyal.Society  of  J^oiidon,.and  probably  he  knew 
of  it  in  that  way.  Our  Scotch  Royal  Society  did  not 
know  anything  of  it,  till  I  asked  Professor  Balfour  to 
write  to  Dr.  Slnirpey,  the  secretary  of  the  Royal 
Society  of  London,  and  he  was  so  good  as  to  make  out 
a  rnenioijniduin,   intimating  to   us,  what   we  did   not 


know 

si'ience 

menior; 


Its    |, 


ore,    that   this    giiiii 

I  England,  Si^olbni. 
luni  ti.e  Royal  Sn,i,. 
(..■ecdings,  't.ir    llir 

.S.-olhod.  I  "liseii 
*  who  -at  n|iopi  Ihe 
tlicir  l;r|„,rl,  10  Hie 

II  at  :ill  ill   Irehinil. 
.S/,,,,;.,,,.,   Tl 


allude,  in 
not  know 

12,4:!V.  iJ/r.  Sh,:r,,r,i.)  Tlie  liilc  Ri 
was  a,  long  liliie  seirrdiiy  to  llie  l.'ii 
hidinliingli,  w;is  lie  iiol  ?— He  was. 

12,4:i«.  And  Sir  llaviil  I'.nwsler  win 
He  was  ff,r  a  time. 

12,43!!.    I    Jiivsllliir    yon     an-     av 

those  gentlemen   ivrl-e  |ilacnl  on  llir  em 
Iriliiiiing  llie  CoveniMuiil    ..|-,iil 
(d' Loll. I. .11  at  ill,  oiiginal  rmniali. 
lhi;y  individually  must  have  kno 

12,4411.  I  think  there  have  been  l.i 
grants  besides  lliose  that  icm  refer  I. 
Vettigrcw,  and   another  to  Dr.  Praser, 


t  was  really  made 
il,  anil  Ireland.  'I 
lyolKdiiibiirgli  prii 
iiirnnniilion  of  men 
,•  lln.l  Ihr  Rii,al  t'l 
Irish  Miei.lirs"  liki  , 
lael,  llial   lliis  L'ralil 


f'orlii 
i.Iy    . 


Ihr  l:,.l,.||  S.I. 
?— Tlirn.ol  .-., 
I  lit  lis  i-xisleni 


fund  ? — Of  this  I  was  not  aware.     These  must  have 
been  since  the  year  1866. 

12.441.  Could  you  suggest  any  way  in  which  it 
could  have  been  made  more  generally  known  ? — Pro- 
bably if  a  communication  had  been  made  to  the  Royal 
Society  of  Edinburgh,  a  notice  of  it  would  have  been 
put  into  our  Proceedings,  and  that  would  not  only  have 
made  it  known  to  all  the  fellows  of  our  Society,  but 
to  men  of  science  in  .Scotland  generally. 

12.442.  T  presume  that  you  would  recommend  the 
siuiie  thing  to  b..  .h.iie  with  regard  to  other  parts  of 
(he  kingdom,  Ireland  for  instance  ? — Yes,  cert.ainly. 

1 2.443.  (  Chairmtin.)  What  is  done  by  the  Scottish 
liiiiversities  in  the  way  of  promoting  original  research  ? 
— Very  little,  for  their  chief  duty  is  to  teach,  not 
to  dise.ner.  But  they  have  set  jqiart,  both  in  Glasgow 
and  ill  Ldinburgh,  rooms  or  apartments  for  laboratories, 
where  original  researches  are  carried  on  by  Sir  William 
Thomson,  Professor  Tait,  Professor  Crum-Brown,  and 
other  persons  who  apply  to  them  for  permission.  The 
University  of  Edinburgh  also  gives  gold  medals  to 
medical  students  who,  in  their  theses,  point  out  new 
information  bearin,g  upon  the  subject  of  the  thesis. 
Here  is  a  letter  from  Sir  Robert  Christison,  President 
of  the  Royal  .Society  of  Edinburgh,  and  one  of  the 
Professors  in  the  University  of  Edinburgh,  who 
describes  some  original  researches  condueted  by  Dr. 
Eraser,  which  I  should  like  to  be  permitted  to  read  : — 
"  Dr.  Fraser,  who  was  for  two  ye.ars  my  class  assistant, 
"  and  during  that  time  much  engaged  in  to.xieological 
"  researches  of  a  practical  and  seieutiiie  nature,  has 
"  been  since,  with  my  permission,' constantly  engaged 
"  in  similar  researches  in  my  Laboratory,  though  now 
*'  an  extra  academical  teacher.  In  the  course  of  his 
"  earlier  invcstig.ations,  he  investigated  with  great 
"  ability  the  properties  of  several  new  and  remarkable 
'*  poisons.  More  recently,  he  has  been  engaged  in 
"  tw^o  sets  of  inquiries  almost  new."  After  describing 
what  those  are,  he  goes  on  to  say  : — "  For  some  of 
*'  these  inquiries  Dr.  Eraser  has  been  awarded  one  of 
"  the  prizes  of  the  Academie  dc  Medeeinc  at  Paris, 
"  and  for  others  the  Bienniel  Keith  medal  of  our 
"  Royal  Society.  Such  inquiries  involve  serious 
"  outlay  both  for  materials,  for  instruments,  and  for 
''  .accommodation.  1  have  been  able  to  aid  him  as  to 
"  the  last,  item,  aud  partly  in  regard  to  the  second, 
"  but  still  his  outlay  must  be  very  lai'ge.  Dr.  Fraser 
"  has  twice  received  a  grant  from  the  British  Associa- 
"  tion.  These  partieukars,  in  respect  to  a  single  case, 
"  will  illustrate,  better  than  a  refereuce  to  any  number 
''  of  possible  or  supposed  eases,  how  our  Royal  Society 
"  could  with  advantage  administer  grants  in  the  diree- 
'.  tion  of  diderent  branches  of  science.  1  have  no 
'.  .loiibt  it  is  only  the  want  of  means  which  prevents 
"  many  of  our  graduates  of  juamiise  from  carrying 
"  otll  similar  resrandi.s,  wliieli,  indeed,  they  ol'teu 
"  begin  in  their    sludent  days,    but  a- .■  obligeil   idter- 

aban.lon.  I  may  meuliou.  as  another  case 
that  I  hail  myself  long  ago  begun,  aud  eoil- 
d  ]i..rse\  .'ling  with,  an  iiiquirv  of  an  experi- 
iialnre  int..'  111..  |.liysi,. logical  action  of 
1  and  p..is.iii(nis  plaiils ;  an  inipiirv  purely 
■  in  lis  iialiir.-  aii.l  ils  method,  bill  no  doubt 
ill  |nM.'li.-;il  resiills  for  the  improvement  of 
r.ul  soon  afhr  I  began,  a  rapid  dimiiiu- 
oiir  sliulcnls.  Ilirongh  e.iinpetili.ni  arising 
ere  aroiin.l.  so  reduced  my  inconie,  thai  1 
iliamloM    my    fav.iiirile   .scheme,    and  betake 


ar.ls  1( 
|.<.int, 
ni|.lal, 
(lital 


lia.l 
iiiy> 


If   I.. 


.il 


li- 


1.         At    that  , 
whi.'h     I     ,■..: 


N.ii 


{  Ih: 


.    III. 
same 


g    my 

.  fund 

what 

pr..\..  a  v.iy  long  and  cosily  investiga- 

Ihi'ir  any  such  iiiud  yet  in  Scotland." 

S/jtir/ii'//.)   Sir  Robert  Chrislisou  seems 

lo  1...  i.waie  Ihal   Dr.  Friis.T  iTceiilly  oblaiiied  ."iO/. 

Ill  li.e  i;i.\..nniiiiit  (Irani  ( '..niiuill,.,'.  of   Ihe    Koyal 

■iely  of  L. .11. Ion  lor  Ihat  v. ay  r.'seareh  lliat  he  relers 

'— Vi'S,  I   think  liealhi.les  i.i  it. 

12,1  l.-i.    He    speaks    of  tin.    Brilisli    Association?— 
rhaps  he  is  confusing  the  one  with  the  other.     He 


lielpe.l 
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.says,  "  Dr.  Fra^er  lias  twice  received  a  grant  from  thfi 
Itritifjl)  Associiition." 

12.446.  {Chairman.)  Have  you  any  recommenda- 
tions to  make  as  to  what  you  consider  miglit  be  done 
towards  encour:i^ing  and  assi.stiojj  orijrin'ii!  research 
and  observations  in  Scotland? — I  think  that  great 
benefit  would  arise  from  assistance  by  a  money  grant, 
so  that  people  might  be  enabled  to  carry  on  orighial 
researches.  At  present  they  cannot  carry  on  any 
researches.,  except  by  spendin,!T  their  own  funds, 
or  getting  help  from  some  wealthy  friend.  In  the 
advanced  state  of  science,  it  is  now  impossible  to  make 
observations  or  experiments,  of  any  value,  except  with 
instruments  and  other  appliances  far  more  costly  than 
formerly. 

1 2.447.  Would  you  place  such  funds  at  the  disposal  of 
scientific  societies  ? — Perhaps  not  in  all  cases.  I  should 
prefer  t'j  see  a  board,  so  that  there  should  be  some 
check,  independent  of  those  societies  themselves,  to  bear 
the  responsibility  of  the  application  of  such  grants. 

12.448.  Have  you  considered  the  constitution  of 
such  a  board  ? — I  cannot  say  I  have  formed  a  very 
definite  opinion.  Probably  the  Royal  Society  of 
Edinburgh  might  have  a  large  share  in  the  adminis- 
tration of  it,  being  the  oldest  scientific  society  in  Scot- 
land, and  a  society  which  addi-esses  itself  to  a  great 
many  branches  of  pliysical  science  ;  or  there  miglit  be 
a  combination  of  the  Royal  Society's  Council  and  other 
parties,  much  in  the  same  manner  as  the  administrators 
of  the  Royal  Society  of  London  1000/.  grant,  for,  if  I 
remember  rightly,  the  Council  of  the  Royal  Society  is 
combined  with  other  persons, 

12.449.  I  understand  you  to  contemplate  the  crsta- 
blishment  of  a  board  solely  for  Scotland  ? — Tes,  for 
Scotland  solely. 

12,4.'50.  Have  you  considered  whether  it  would  be 
practicable  to  establish  a  board  which  should  have  the 
whole  of  the  United  Kingdom  under  its  control  ? — If 
a  board  existed  in  London,  to  administer  a  fund  for 
Scotland,  it  would  I'cquire  to  have  the  means  of 
knowledge  in  Scotland  through  trustworthy  indi- 
viduals there. 

12.451.  Do  you  think  that  if  provisions  could  be 
made  for  adequately  representing  Scotland  and  Ireland, 
one  single  board  for  the  United  Kingdom  would  not 
be  preferable  to  boards  for  the  sf*[)arate  portions  of  the 
kingdom  ?- — I  think  that  if  the  board  were  formed  in 
England,  "with  sub-committees  in  Ireland  and  Scotland, 
it  might  answer  the  purpose,  but  I  do  not  see  how  it 
is  possible  that  gentlemen  in  London,  unconnected  with 
Scotland,  can  have  that  knowledge  which  is  desirable 
with  regard  to  individuals  ap]>lying  for  grants.  If 
there  were  no  board  of  that  kind,  the  London  lioard 
would  require  to  make  inquiry  tJn-ough  individuals 
selected  by  themselves,  and  who  would  not 'have  the 
same  responsibility  as  persons  oflicially  appointed. 

12.452.  {Professor  Stokes-,)  Would  not  such  in- 
(]uiries,  as  a  general  rule,  be  carried  on  by  correspon- 
dence by  post? — I  think  a  jicrsonal  knowledge  of  the 
infli^'idual  applying  "would  be  desii'able. 

12.453.  llutj  even  if  there  w<'re  a  representative 
body  for  Scotland,  they  could  not  be  supposed  to  be 
jtersonally  acquainted  with  every  applicant  or  even 
the  larger  iiumber  ? — The  members  of  a  Scotch  Board 
mi"-ht  not  l*  personally  acquainted  with  ev<My  appli- 
cant, but  they  couhl  obtniu  more  Cull  and  nion-  correct 
information,  and  could  sc^c^  tlie  paily  applylu.'j;,  ami 
form  a  better  opinion  by  per.suii;d  Interview  th;ui  by 
correspondence. 

12.454.  {Dr.  Sharpey.)  Would  it  answer  to  make 
those  gi-ants  on  recommendations  from  the  Royal 
Society  of  Edinhmgh  ?  For  instance,  if  an  investi- 
gator desired  aid,  that  he  should  have  recourse  to 
the  Royal  Society  of  Edinburgh,  who  would  then  give 
an  opiuion  upon  the  expediency  of  allowing  him  a 
grant? — Yes,  that  is  what  I  mean,  that  there  ought 
to  be  a  local  board  which  .should  have  thl^  respon- 
sibility of  administering,  and,  at  all  events,  ad\'ising, 
after  seeing  the  applicant  or  enquiring  about  him. 

1 2.455.  Should  that  advice  go  direct  to  the  Govern- 
ment, or  do  you  think  that  it  might  be  submitted  to 


a  scientific  council  established  in  London,  under  tlic 
Government,  for  advising  generally  on  the  aOairs  of 
science? — I  think  that  it  would  be  a  most  desirable 
thing  on  all  accounts,  that  there  should  be  a  scienlific 
board  in  London  to  advise  Government,  and  aid  scien- 
tific inquiries  over  the  whole  kingdom.  ]  couple  with 
that,  the  desirableness  of  having  committcs  in  Ireland 
and  Scotland  who  should  bo  responsible  to  the  country 
for  the  advice  they  gave,  anrl  that  it  should  not  be  left 
to  individuals  who  were  unknown  to  the  public,  and 
who  might  lie  consulted  merely  upon  the  accident  of 
being  acquainted  with  persons  in  London. 

12.456.  Do  not  you  think  that  the  Royal  Society  of 
Krliidjurgh  might  very  ]>ro]ierly  exercise  the  function 
of  giving  advice  as  regards  Scotland  ? — Being  a  mem- 
ber of  the  Royal  Society  myself,  and  in  the  manage- 
ment of  it,  it  is  not  for  me  to  say  that  they  are 
worihy  of  being  so  entrusted  ;  but  I  have  no  doubt 
that  if  it  were  thought  right,  they  would  do  their  best 
to  give  advice  in  the  matter.  But  it  is  proper  to 
remember,  that  there  are  other  societies  in  Scotland. 
The  societies  in  Glasgow  and  Aberdeen  might  think 
that  they  should  be  consulted  likewise ;  and  what  I 
would  suggest  would  he,  that  the  Royal  Society's 
Council  should  be  combined  with  one  or  two  persona 
from  other  Scotch  societies,  who  should  be  upon  the 
board,  although,  perhaps,  they  might  not  always  be  able 
to  attend  personally,  but  with  whom  there  would  be 
the  power  of  communicating. 

12.457.  {Chairman.)  Are  the  fellows  of  the  Royal 
Society  of  Edinburgh  chiefly  resident  in  Edinburgh, 
or  does  the  Royal  Society  of  Edinburgh  include  gentle- 
men from  all  parts  of  Scotland  ? — Two  thirds  of  them 
are  probably  resident  in  Edinburgh,  although  there 
are  others  who  join  the  society  because  they  desire  to 
promote  the  objects  of  science,  and  give  their  three 
guineas  a  year  to  assist  in  the  funds,  though  unable  to 
attend  the  meetings. 

12.458.  It  is  hardly  representative  of  all  the  science 
in  Scotland  to  the  same  extent  that  the  Royal  Society 
of  London  is  of  the  science  of  England,  and  I  might 
almost  say  of  the  United  Kingdom  ? — According  to 
the  charter  of  the  Royal  Society  of  Edinburgla,  it 
embraces  all  the  physical  sciences,  literature,  and 
archEcology.  In  fact,  it  was  the  first  society  in  Scot- 
land which  took  up  yihysical  researches.  I  happen 
to  have  with  me  an  address  which,  at  the  request  of 
tiic  Council,  I  delivered  to  the  Royal  Society  of  Edin- 
burgh a  few  years  ago,  in  which  I  give  a  list  of  the 
papers  read  during  the  previous  year  : — "  The  total 
"  number  of  papers  had  been  44,  all  on  physical  sub- 
"  jects.  TJie  following  epitome  shows  the  number  of 
"  the  papers  under  each  branch  of  science  :  mathe- 
"  matieal  papers,  11;  chemical,  7;  mechanical  or 
"  natural  philosophy  papers,  6;  medical,  4;  gco- 
"  logical,  3  ;  zoological,  :i ;  geographical,  2 ;  botani- 
"■  cai,  1;  meteorological,  1. 

12.459.  {Dr.  Sharper/.)  Formerly  the  society  w.is 
more  occcupicd,  was  it  not,  than  it  is  now,  with 
literary,  historical,  and  philological  research  ? — There 
was  formerly  a  literary  as  well  as  a  ])hysical  class. 
This  division  of  the  fellows  into  ehisses  has  bccri 
abolished.  Some  of  the  fellows  still  confine  them- 
selves to  literature.  For  ii^stance,  one  of  our  momt 
distinguish(Hl  fellows,  Lord  JSciives,  addresses  liimi^clf 
chiefly  to  literary  a.nd  pliilological  discussion:-;,  and 
I'l'oli.'ssor  lUackic  and  two  or  three  mure  ghe  us 
occj.'^ionally  a  literary  paper. 

12.460.  {Chairman.)  Do  you  think  that  more 
eiicoui'agcnient  to  science  is  required  in  reference  to 
schools  'i — There  is  no  special  encouragement  just 
now  given  to  science  in  parochial  schools.  The  choice 
of  the  subjects  depends  upon  the  managers,  that  is,  the 
heritoj-s  of  parishes.  But  I  may  mention  that  a  few 
yenrs  ago  there  was  a  society  called  ihe  Agficullural 
(Jlieinistry  Association,  wliich  existed  for  some  8  or  10 
years.  The  late  Professor  Johnston,  of  Durham,  was 
its  chief  officer,  and  that  association  offered  prizes  to 
encourage  the  parochial  schools  to  give  instruction  in 
agricultural  chemistry.  This  is  the  little  school  book 
{producing  the  same)  which  was  uaed  for  the  purpose, 

li  3 
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D.  ami  it  w;is  inti-oduccd  into  al)Oiit  70  parocliial  schools,  roficarchet;  by  its   mnmbcra,  or  Tor   the  publication   of 

Milne-Home,     X!ie  prizes   were  givca  wherever  there  wns  a  elas.-i  Transaetioas,    or  to    enable  them    to   get  respectable 

Esq.,  1-^.p..    jjf  scholars    who  showed  proficieocy    in    agricultnral  apartments  for  their  meetinf:;s. 

I'.R.S.h.        piipinistry.     That   association  was   (liscontinued  some  12,467.  Docs  the  Eoyal  Society  of  Edinburgh  re- 

^|.  T       \o~^     years  .ago,  so  that  pi'oitably  (liesca.i;riculfnriil  clieaiistry  ccive  al   |)rcse.nt  any  assistance  ti-om  the  State? — Jt 

' "'    classics    in   scliools  no   longer  exist.      We   liave  ])ee]i  reeei\es  a,  j;rant  of  300/.  a  year,  bnt  that  is  merely  to 

able  also  to  cnccainigi'  tin'  tcacliinf;  of  naicorology  in  en.'illi-  i(  l<i  ln>M  its  siloings  in  apartments  allotlcd  to 

sdinnb,  becsiiw'  :<  •^rvA  many  oC  the  parocliial  sdlooi-  tbr  Socjrly.      The  rent  |iaicl    Coi-  lliose  I'oouis  is  262/., 

maslcrs  aie    obs,T\els    tor   tin'.  Si'otcb  Mclv.ia'ob),!,'icii!  an. I  lliey    ii.neb,  lier|i    n|i  the  rooms,  ]iay  taxes,  &o., 

Soilcty.     Tiny  b;i,\-e   inslrnmeiOs,  and  ibey  nsc   lliri)-  si'  Ibat  (lie  .'lOO/.  is,   in  fact,  merely  to  enable  them  to 

iustrnnirnts  to  gi\-c    instruction    in  incleoroiouy.      Tin:  ha,\  c    spinlnicnls    I eel     in.       There    is    no    other 

great  want  in  Scotland,  anil  1  snp])ose  in  h]ogland  also,  assislancc  Ibat  I  know  ol  wliicb  Government  grants  to 

is  till'  non-exisU'iicc  of  :iny    I'l'gnlar    linid    io  enalile  any  seicnlilic    siicicly    in    Scodand.      I  believe  that  a 

poor  scholars  to  gil    torward   to  college.     Jn   my   own  .sum    of    ;!0(l/.    is    |i.'iid    annually    on    account  of    an 

county  of  llcrwlck    1  know  two  boys  who  showed  con-  arclia'ologii'al    collerl  ion    in  I'alinbiirgb,  and    ii'om  that 

sidcriiblc  talent  in  tile  parish  scliools.     Tliey  were  the  sniil  tlie  enrali.rs  of  Ibc  collrction,  the  repairing  of  the 

sons  of  labourers,  and  by  means  ol' |niv:ilc  snliscriptiiin  cases,  and    (lie   clraning    of  the  apartments   are   paid. 

they  were  enabled  (n  go"  I'orward  to  l':iliiibiirgli  Cnlli'se,  'I'liat  enllei'lioii  diiis  not  belong  Io  the  Society  of  Anti- 

but  if  there  were  a  lillle    fund,  as   in  (lerniaiiy,  out  of  i|ii,'iiics.      11    belongs  to   I  lie  Government.      To  enable 

wdiieh  money  niigbl  be  gi\cn  In  aid  those  pour  scbolais  llie    siadcty  to   cany  on  rcsearehi'S  and    explorations, 

to  go  forward  Io  the  grammar  school,  or  to  a,  college,  it  and    jaililisji    an    nceoiint  fif  these,  it  receives  nothing 

W'oiild  be  a  great  cnciinrngement  to  young  lads,  in  all  front   the  r;o\ci'nmcnt.      Moreovi'r,  the  :}00/.  Mliich  is 

branches  of  knowledge.  spent  annually  in  maintaining  Ibc  <  iio  eminent  museum 

12.461.  (  Dr.  S//inprf/.)  Ai'e  there  not  a  good  many  does  not  come  from  Ihi'  lin|icrial  purse,  it  comes  from 

bursaries,  certain  an  una  1  siiiiis  awarded  Io  Jinor  slndcnts,  a  Scotch  purse  ; — fur,  at  I  lie  tin I'  the  union  between 

particularly   in   Aberdeen   and    Glasgow? — Yes,    hut  I'^nglaud  and   Seiiflaint,  tlirre   ivas  ;i   sum  of  2,000/.  a 

those  are  for  students  who  have  come  u|i  to  the  college,  year    ivliieb  was  a|ipniiilcd  Io  be   juild    In  eorniiensate 

and  who  go  up  by  examination,  and  are  found  deserving  Scollalid  fiir  eerlaiii  duiies  wiiieli  were  imposed  upon 

of  rewards.     What  1  mean  is  a  proiisiiin  to  eiiablr  poor  eotloii    snd  other  articles  of  trade,  and  it  is  out  of  that 

students   Io   travel  to  Edinbnigb,   ami   be  mainlained  2,000/.  a  ynnr  Ibat  300/.  was  taken   to  keep  up  this 

there  in  lodgings  wdiilst  attending  college.  arcbaologieal  colleelion. 

12,462.   (C/ialrmn,,.)    Aie    llic     rcguliilions    of  the  12,4f;S.   The  scliial    .'ip|ir.i|.riation  of  the    -5  000/  'i 

Science  and    Art   Department   pretty  well    known    in  ye;,,.  „f  ,vliieli    yon    speak,  wliieli    was   direcled  lobe 

Scotland  ?— They    aie   not    at   all  known,  and  1  think  m„.\r  l,y  ,|„,  Acl  of  rnion,  was  111  , n,  was  it  not  > 

it  has  been  a  great  omission  on  the  part  of  tliiitDeparl-  'fln.'re  was  .i  board   eonslitnlcd    at    the   time     tl 

ment  not  to  make  them  known  through  the  newspapers  I!o,„.,|  „|'  'Pruslccs  for  Arts  and   .Manufactures' who 

and   otherwise.      Mr.    Buckmaster   has  come    several  had  the  disposal  of  Ibis  2,000/.  a  year.     A  portion  of 

times  to  our  great  towns  to  advocate  the  arrangemcnls  ,|,i„    2000/.   is  ..ippro]iriateil    by    tlic^c   trustees    viz 

by  the  Kensington   Department,   and  those  meetings  „|,nut  1200/.  to  the  mainteuanee   of  a   picture  g'lllery 

have  been  well  attended,  but  the  great  want,  in  my  i„  EJiul„„.cjh.     300/.  of  it  was  taken  l.v  Mr    Wil«on 

opinion,  as  I  told  Mr.  ]!nekm.asler,  was  the  want   of  of  the  -l-ieiisuiv,  for  the  Arelaeolooieal  jluseiim      He 

sunieient  advertisements    in  the    newspapers    l„  imike  ,1,„„.1„    ,|i,.,l   il   w;i.   a  >  cry  g 1    application  of 'a  p.art 

known     o  the    parish    scboolmaslcis    ami    olher.    llm  ,.,■  ,|,i.  o_„„„/.  „  „„  ,i,.„;oii  which  was.  how- 

possibib  y  ot  Ob  ainHig  tl,o«c  go'an  s.     I  lielicve  a id-  „,.,,  via'y  much  objeeled    Io  at  Hie  lillle  by  persons  in 

inglo  the  regulations  ol    II, al     I  li.,iinln,rnl,   llinc  are  Kilinbiirgli,  but  nnsncc-diillv. 


12,469.    Is    tbiae    no 
Ediiibnivb?— Y,..,    Ill, 
lieloiigs    I,,    ll„.   (;,,v,T 
ISoliiuy  is  KeginsL'in-aloiol  lli, 
how    mneb    is  applied    Io  niainlai,,    i|.      I    ibink  i| 


iiltlii-    l'M,t;mi. 

pivtleii  at 

a    iK>l;iiiif    Cfiil 

tlrii   ■\\liicli 

.     ;itHl     Ihr     P 

■i.['i."-Mir    of 

sums  of  money  >\liieh  ejiii  bo  ;ippli,.l  Io  ,i,„t,li'  p,,,,, 
students  Io  get  into  the  higlii'i-  brancbes,  but  tiiose  ;,,e 
not  snfRcienlly  known. 

12.463.  {J'r„fes.ior  Sinilli.)   There  „,i'  so,,,,'  of  Ihos, 

examin.ations  held  in  Scotland,  arc  llier,'  not  '; iCs  ; 

there  arc,  I  believe,  about  30 or  40  school    h,  .^  ■oj|,',n,l  ...,,,,              -, 

wdiich  h.ave  availed  thcm.sclv.'s  or  those  gni„ls  li-,'in  lb,-  ""'"'  '_       '"'             ''  ■''''■"■■ 

So, lib  Kensinglon  Dejial  tiiicnt,  but  gi'iicially,  tbroneb-  12,4,0.    Is  il  op.'n  Io  lb,'  pnbli,'  ?_I|  is. 

0111  llie  country  districis.  Ill,  re  is  iiosu, 'I,  thing  know,,,  12,471.    Ibivi'  yo,i    n'asoii  I,,  bell, '\,'    dial  assislancc 

12.464.  ((:7/o(>«/o»,)  Al    all    ev.'uls,  3 '  ,o,,H,l,.,'  is    givci,     in     rorcigii     coiinliii's    I,,    lb,-    promolion    of 

tinil  a  great  want  cxi,!-    in    Seolliiul    ol  U,,'  i„,'i,iis  ,,!'  se„',,l  ili,'  im  ,,m  i^e'il  ions    loainueh    larg.'r  cxti'lil    than 

enabling  pooi-    sdiolsrs    l,,ol,Oii,,    II,,'  s.lvaulsg,'  of  „       "'  'o''!'t  r.ril.'iiii  ?- -1    luiv special    information  to 

superior  ,'1111011600.'— Ye-,  Io  go  i,,l,i  a  higbc  s,'l„,ol.  coal, I,'  111,'  Io  .lale  llial,  bcy,.ii,l  wlial  on,'  scs  from  llie 

12.465.  Do  you  know  whi'lliei'   llii'ic   is  iiior,'   pr,,-  pul'lie  priiils,    from  Ibc  slalcnienls  made  in  Ihe  news- 
vision   on    the    coulinenl    b,i'  ciis's  ol    llii-    kiiiil>_l  paper  ciil  Ir.l  "  Nslurc,"  ami  ,,||„.|- |„.ri,„|i,,„|s    ji  Is  very 

ijnd,'i'stan,l    Ibat    il,    (  b'l'iunn  1'   lb,',,,    is    ;,   p,',oisi,,,,    »„        plaiiillial   i 'niiaiil ,  flan,',',  n,„l  lb,.  | '  I, ite,l  Slab's 

ibat  s,  boy  wlio,lis|i,igiiisli,'s'l ,ir  i„  lb,.  ,.,, „,,:  1 1"'  l':x,  .'i,  I  iv  ,•  G,,^, •,',,,„,',, I  ^i>,.s  >,.,■,  „,,,„,  .,.,is|',iK'e 

sebo,,l    is.nsbl.',!    Io    'j,,   b,   1 1,,' ,,,11,.,^,,.  ,,,,,1    ,,,   |„,  .|,p  b'    -,'i,'Olili,'    l„„li,.s   .',,,,1    ,,„„    ,,r  ,.,'i;.,;,.,,    i„  pn.secuto 

vaiu'cil  lb,.,',..      'ri„'i.'    i.  a    t„„.|    lor    lie.    'I,,,. '      o,,',;iu„l  ,.,.s.'ar,.|„'s.      Iw v.',',  ,','sp,','ir,i||,  suggest 

1'^';-"';^  l,i  e',|„„.,  „,„l  ;.i>i„,.  |,i„,  ;,  I  s„,„  ,„  llii 'I  •iiumlssio„,','ssl,o,il,l  ,,i,|„u,  I'orr.'.'riuHM'uia- 
i-ni'lilebii Ilv,',l,,,li,g  (l,,,  I Il,;il  h,.  1. ,,„ lion  ,'.'giii',li,,g  ai,l  i,'n,l,',,',|  by  lor.'i"  n  (b.veni- 
thc  cb.sses,  aid  I,"  ',,  I  -  I,  i  ,  ,.,1,,,' .1  i,,,,  1 ,.,,..                        '  III,', lis    I,,    al.l     i,,    orieiiial    i,'s,'ai','li',.s     in  '"m'llt.'i's    of 

12.466.  You    bail'  ;  iMIial    y ■  i,!,,'  il  ,|,..i-  si'i, .,„','. 

'■"'■''■    "'7  'l-,^^l^'-;'   :- ■'    -"i'l    li" 'i-li.'s:    ,.a„  12,172.    Al','    you    of   opinion    ,|,„    „„„,„    ,,„,,„,„, 

)'""  I"""'    "Ol  "I  v.'l,:,l    m: I'    , I, I,, I.    ,,u,.|,  ,|ssis-  d  isi'o, ,',  i,'s    as,'    mail,'    ,'ls,'n  Ic'i',-   ilmi    in    l.-||„|.nidV_ 

' ■';    '■' '"■^'    '"■    I"-"  li'"l^   -I     M '    Hid    ir   a  Ccilaiuly,    ,'sp,.,',ally  in    (  b'.'uianv,    in    cbemislry    and 

griint  wen.  eiv.ii    to    y,,  llo,  |„di   I,,,,]      ,„.;,.,;,...     „.|,;,.|,  ael'u'iill  10,'.                                               "                                 '' 

z.::^'ut'"::A':C''l:7u' •'' ."r"""''";   r '-''"• ''""" '■' ''>■ -i--iiieii.ricni,ure 

Br:B'^^^^^^^^  :i':-:'^n;',:i:,,:r-,--::;':ii::;-;;:;- 

smiiim  IS     gi\,  II  10    ,,.  p,,,  i,..,,|;,,.  s,,c,,.|  V.  i,,.,.s 01 lo',.     ,,,,,..,,..  ..,,; ,'  .  ,.  


ili.'idsr  sod,.,y.      I 
tluil    lbo^,.  soci,.|i,'s    ,'.,,,1,1    ,,.,t  ,1,.,,,„.    ,1,,...,.,     I 

'l>cas,0'y  ;   I llic  ■|V,':c„i  y  „'„„|,|   |,„,y,.  I,,  .uH,,,:;;,.       ivli 

fiOiiK;    i.ojirt!  'ivlii'-li  ,s!ii)iilil    IkI'V*^ 


I"' "'■       I'eiu'l.c'.bnl   loll„'s,'i,',„ lagri.'ulliii','.  ofwhi.'hwc 

III,'       l.'i,'e,.|v  ay.'ul   o„,'s,'l,,'s   seoonli'y.      |    n, „,|y 


, |,„„,,,.    |„   „.^., sd,'„.','"     !\i'uw    ,d  „"'"'    "'"''    '""'''''    '"    "-'■"■"ll""'l 

■taiisc  Blmwii,  the  nccc.s.sary  aiil  to  a  piu'tieiiTiir  soci.'ly       bd.'iii'ii    I  la  prin.'iiil'r.i  id'' '.s""!"    '""'"    ''1"   '"   ''''''""'".>' 
which  desired  to  ho  aided,  either  on  account  of  original      lirandies  of  knowledge,       ■""'"''"'"  '"  "'■'"    '""'  """"'' 


ROYAL    COMMISSION    ON    HCIENTIFIO    INSTRUCTION,   ETC.  : — MINUTES    OF    EVIDUNOE. 


255 


12.474.  You  have  been  muny  year.s  a  lellow  of  the 
Royal  Society  ? — I  have. 

12.475.  And  you  havo  contributed  jjapers  to  its 
Ti'ansactions  ? — I  have. 

12.476.  You  have  also  -AtU-d  as  assistant  secretary  ? 
— Yes,  under  Principal  FotI>es,  when  he  was  secre- 
tary ;  he  was  afterwnrds  Principal  of  St.  Andrew's. 

12.477.  The  lioyal  Society  of  Edinburgh  was 
founded  in  1783,  was  it  not  ? — It  was. 

12.478.  What  iw  the  number  of  the  fellows  ?— 
About  350  now. 

12.479.  Is  that  number  stationary  ? — No,  it  has 
been  increasing  for  some  years  past  ;  10  years  ago 
there  were  about  300. 

12.480.  The  society  devotes  itself,  does  it  not,  more 
to  researches  in  science  than  to  literature  ? — It  does. 

12.481.  But  literature  is  not  altogether  lost  sight 
of  ? — By  no  means. 

12.482.  Is  there  any  branch  of  science  to  which  it 
has  devoted  more  attention  than  others  Y — Geology  is 
a  branch  of  physical  science  which  it  took  up  keenly 
long  ago,  about  the  year  1808  or  1810,  in  the  life- 
time of  Dr.  Hutton,  Lord  Wel>b  Seymour,  Professor 
Jamjcson,  Sir  James  Hall,  Sir  George  McKenzie, 
and  Professor  Phiyfair.  It  has  ever  since  continued 
to  take  an  interest  in  Geology,  and  never  ceased  to 
advocate  the  establishment  of  a  separate  Chair  of 
Geology,  until  the  late  Sir  Roderick  Murchison,  who 
was  a  fellow  of  the  society,  handsomely  agreed  to  set 
apart  6,000Z.  for  that  purpose,  which,  with  aid  from 
Government,  led  to  the  endowment  of  the  present 
Chair  of  Geology. 

12.483.  That  professorship  is  in  the  University  of 
Edinburgh  ? — Yes.  There  was  always  an  intimate 
connexion  between  the  Royal  Society  and  the  Uni- 
versity of  Edinburgh,  insomuch  that  meetings  of  the 
Society  were  at  first  in  the  College,  and  the  Museum 
belonging  to  the  Royal  Society  was  originally  kept  in 
the  University,  but  latterly  it  has  been  kept  in  the 
society's  apartments. 

12.484.  The  society  [lubli'^hcs  both  ProciX'dings  and 
Transactions,  does  it  not  ? — Yes. 

12.485.  Has  it  a  difficulty,  from  the  want  of  funds, 
in  publishing  to  the  extent  which  it  would  think  de- 
sirable ? — It  has.  On  one  occasion  the  illustrations  of 
a  paper  woidd  have  cost  100/.  if  we  had  agreed  to  all 
that  were  desired,  but  we  could  not  aflbrd  it,  and  the 
sum  was  cut  down  to  60/.  Sometimes  an  author,  rather 
than  have  his  illustrations  diminished,  contributes  a 
little  from  his  own  funds,  if  he  is  able,  to  aid  the 
society  in  publishing  the  illustrations  of  his  paper. 

12.486.  Has  the  society  any  enduwment,  or  does  it 
depend  solely  on  the  annual  subscriptions  of  the 
fellows? — It  depends  entirely  upon  the  snl)scriptions 
of  the  fellows  and  the  money  that  has  been  sunk  by  the 
redemption  of  subscriptions.  It  has  700/.  a  year  from 
those  annual  subscriptions,  about  300/.  a  year  from 
the  redemption  of  subscriptions,  and  300/.  from  the 
Government  grant.  I  do  not,  of  course,  speak  of 
prizes,  because  the  prizes  form  no  part  of  its  ordinary 
expenditure. 

12.487.  It  has  no  surplus  revenue  to  meet  occasional 
expenses? — We  generally  try  to  save  100/.  or  150/. 
a  year,  so  that  we  might  be  able  to  aid  in  any  special 
object ;  for  example,  when  the  British  Association 
came  to  Edinburgh  last  year,  we  gave  100/.  to  the  fund 
which  was  raised  to  pay  expenses.  We  have  a  library 
and  a  museum.  We  fitted  up  the  rooms,  and  we  paid  the 
expense  of  providing  bookcases  and  cabinets.  Govern- 
ment did  not  assist  us  in  the  fittings  to  any  extent. 

12.488.  Is  the  museum  of  much  importance  ? — Not 
at  all.  It  chiefly  consists  of  specimens  that  liave  been 
brought  to  the  society  in  illustration  of  particular 
papers.  There  are  two  or  three  collections  of  interest 
historically,  as  for  example,  the  Huttouian  collection 
which  was  made  at  the  time  of  the  celebrated  con- 
troversy between  the  Wernerians  and  Huttonians. 
There  is  a  valuable  collection  of  fishes  by  the  late 
Dr.  Paruell,  and  a  collection  of  fossils  by  Urc  of 
Rntherglen. 


D. 
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12.489.  The  Government  grant  of  300/.  a  year 
commenced,  did  it  not,  in  the  year  1S36  ? — Yes. 

12.490.  Was  it  for  any  specific  object  ? — Not  having 
been  a  member  of  the  council  at  that  time,  I  do  not 
know,  but  I  believe  it  was  to  enable  it  to  pay  the  I'cnt    ^o  June  1872. 

of  the  apartments,  and  other  expenses  connected  with 

the  repairing  and  cleaning  of  the  apartments.     The 

exact  sum  which  we  pay  as  rent  is  260/.,  which  is  for 
three  small  apartments. 

12.491.  Were  they  more  inadequately  lodged  pre- 
viously to  that  grant,  do  you  know  ? — I  do  not  re- 
member. I  was  not  a  fellow  at  that  time,  and  they 
have  I>een  in  the  present  apartments  ever  since  I 
becimic  a  fellow. 

12.492.  Is  a  larger  grant  in  your  opinion  very 
desirable  ? — I  think  so,  and  it  is  the  oi)inion  of  the 
council.  They  have  presented  a  memorial  which,  I 
presume,  the  Commission  have  received. 

12.493.  In  what  respects  do  you  feel  yourselves 
cramped  for  want  of  sufiicient  funds  ? — We  are  not 
always  able  to  publish,  in  full,  the  papers  and  neces- 
sary illustrations  as  we  should  like  to  do  ;  and  we 
should  wish  also  to  be  able  to  aid  the  fellows  of  the 
society  in  can-ying  on  original  researches.  Our  accom- 
modation for  the  society's  meetings  is  of  a  poor  and 
shaliiby  character.  The  room  in  which  we  meet  for 
tea  after  the  ordinary  business  of  the  society,  has  no 
furniture  in  it;  there  is  no  chair  or  sofe  in  it.  Also, 
with  regard  to  diagrams  on  a  large  scale  that  are 
exhibited  in  illustration  of  the  papers  read,  the  author 
who  shows  them  has  himself  to  pay  for  the  construc- 
tion of  them.  Most  societies,  for  the  sake  of  having 
proper  illustrations  to  induce  public  interest  in  those 
subjects,  can  afford  to  make  those  diagi'ams.  But  we 
have  no  fund  for  the  purpose. 

12.494.  Would  you  think  it  desirable  that  you 
should  be  enabled  to  assist  provincial  societies  ? — 
That  was  a  suggestion  which  was  niado  by  me  two 
years  ago  to  the  Council,  but  we  have  no  funds  to 
enable  us  to  do  so. 

12,49o.  Aro  you  of  opinion  that  a  good  many 
valuable  papers  that  are  read  before  the  Royal  Society, 
ilself,  are  not  published  for  want  of  sufiicient  means  ? 
— No,  I  cannot  say  that,  but  they  have  frcciuently  to  be 
curtailed,  and  the  illustrations  cut  down. 

12.496.  Have  you  thought  in  your  own  mind  how 
much  would  enable  the  society  to  carry  out  those 
oljjects  ? — There  might  be  one  sum  desirable  one  year 
and  another  sum  another  year  ;  there  is  no  specific 
sum  which  one  can  fix  upon,  but  500/.  a  year  is  the 
sum  which  we  think  we  cau  very  usefully  apply  in  aiil, 
not  only  of  our  own  fellows,  but  of  men  of  science  in 
Scotland. 

12.497.  This  would  be  applied,  would  it  not,  partly 
for  objects  directly  connected  with  the  society,  and 
partly  for  objects  akin  to  those  that  are  provided  for 
by  the  Government  grant  of  1,000/.  to  the  Royal 
Society  of  London  ? — Yes. 

12.498.  Do  you  think  it  very  desirable  that  the 
Roy.al  Society  of  Edinburgh  should  have  at  its  <lisposal 
a  certain  sum  of  that  kind  ? — Yes. 

12.499.  Would  you  rather  have  that,  than  see  the 
Government  grant  here  increased  with  full  liberty  to 
Scotland  to  participate  in  it  to  any  extent  that  they 
might  make  out  a  claim  ? — If  proper  arrangements 
were  made  for  a  fair  share  of  it  being  applicable  to 
Scotland,  and  facilities  given  to  men  of  science  in 
Scotland  to  share  in  it,  it  might  be  satisfactory  ;  but 
we  certainly  are  anxious  to  get  also  a  grant  to  enable 
us  to  carry  on  our  own  operations  more  successfully. 
There  is  one  condition  on  which  the  Royal  Society  of 
London  administer  their  1000/.  grant,  which  I  entirely 
approve  of,  viz.,  that  it  shall  not  be  for  time,  but 
merely  for  outlay  in  the  purchase  of  instruments,  or  in 
employing  computers. 

12.500.  (Dr.  Sharpet/.)  It  is  not  applied  io  delray 
the  [)ersonal  expenses  of  the  inquirers  themselves,  lint 
it  may  happen  that  in  an  inquiry  which  they  oi-iginated, 
they  might  wish  the  aid  of  an  assistant,  and  that  may 
be  allowed  for  ? — Just  so.  I  omitted  to  state  that  the 
late  Principal  Forbes  once  or  twice  got  the  sum  of  15/. 

1  i  -i 
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from  tlie  Royal  Society  of  Eilinbiirgh  to  enaMc  him  to 
6no-ae;e  n,  computer,  ;iud  1  thinlc  Professor  Tnit,  at  this 
moment,  lias  a  grant  from  t!iu  liritisk  Association  to 
employ  a  computer. 

J2,501.  {Chairman.)  I  bclifve  you  are  Chairman  of 
the  Council  of  the  Meteorological  Society  ? — I  am. 

12.502.  And  Lord  Tweeddalc  is  Pivsi.lcnt  r— Yes. 
I  think  tbcro  is  a  statement  before  the  Commissioners 
from  the  Society.       [See  Appkniux  Xlll.] 

12.503.  The  establishment  of  tliis  society  was 
promoted,  was  it  nut,  by  the  llighlaiul  am!  Agri- 
cultural Society  oris-itially  ? — It  was  encouraged  by 
them. 

12.504.  Do  they  trive  any  oneonra.tiement  lo  it.'' — 
They  gave  us  the  um'  of  thcii-  hall  for  our  niedings, 
and  a  yearly  oultscrijition,  which  is  now  20/.  '1  hi  y 
also  said  they  would  encourage  their  mcmbi^rs,  IIk^ 
landed  proprietors  of  Scotland,  lo  support  llic  sfM'icly, 
that  i.s  to  say,  to  get  instruments,  and  to  Indurr  llini' 
factors,  tenants,  and  gardeners  to  aid  iu  the  wovk  ni 
ohser^atiou, 

12.505.  Can  vou  explain  the  circnnistanees  un.lcr 
which,  although  the  number  of  statiuns  i^  about  90,  the 
returns  from'  55  only  go  lip  i\\r  K-'gistrar  ( ienernl  of 
Scotland.^ — Tlic  i-ea'son  of  that  \\'iis,  that  when  we 
applied  to  the  Government  originally  to  give  u.s  assist- 
ance, the  stations  belonging  to  the  society  were  55  in 
number,  and  the  Treasury,  after  communicating  with 
the  Registrar  General  and  likewise  with  the  Board  of 
Trade,  entered  into  an  arrangement  by  which  the 
observations  made  at  all  our  stations  should  be  re- 
duced. An  arrangement  was  made  between  the 
Treasury  aud  the  Astronomer  Royal  in  Scotland,  that 
he  should  reduce  the  oliservations  for  a  salary  to  him 
and  his  assistant  of  150/.  I  may  also  add  that  a  year 
or  two  afterwards,  namely,  in  1867.  there  was  an 
application  made  by  the  Scotch  Registrar  General  and 
the  society  jointly,  to  the  Treasuiy,  pointing  out  that 
those  55  stations  di<l  not  comprehend  the  whole  of 
Scotland,  but  that  the  society  had  now  stations  in 
many  other  parts  of  the  country ;  and  it  was  proposed 
that  17  more  stations  should  Ijc  gi\<,'u  to  the  Ri^gistrar 
General,  that  his  information  regarding  the  weather 
and  climate  of  the  diifercnt  districts  of  the  country 
might  be  more  correct.  Some  connuunication  took 
place  between  tlie  Treasury  and  the  Astrononu'r  Royal, 
and  the  Astronomoi'  Royal  said  that  he  would  ri'i|uiri' 
G8/.  of  ailditional  salary  to  enable  liim  to  do  it,  because 
it  would  require  more  stall  assistance,  new  books,  and 
larger  sheets  of  paper,  for  tables  of  reduction,  &e.  Tlu; 
Treasury,  however,  declined  to  pay  this  additional 
charge  ;  and  hence  Ihe  Registrar  General  of  Scotland 
is  still  supplied  witli  observations  from  only  53 
stations,  whilst  there  arc  several  districts  of  Scnthmd 
from  which  he  gels  no  inforination,  Ihoiigh  ti)e  sm'lety 
has  stations  in  those  dist.riets.  If  llic  C'nminissionci's 
would  look  into  any  ui'  l.hci  annual  ivpnrls  ui'  the 
Scotch  Kegistr;u-  r;cn('nd,  tlir^y  will  s<><>  llii'  ini|.ort:int 
connection  wiiieh  ;-id,si.-ls  IhUvcii  l.hc  discuses  ami 
mortality  of  dirt'en-nl  di-^i,ric(.s,  and  l\n-  cllinair  ;ind 
wetilhfi-  r.f  thfi^c  districts,  as  sliuwu  by  tlii'  rctu]-ris 
obtaijir,!  ;jl  oiii'  stations.  I  li!i|)|K'n  t<i  have  here  the 
R'|,.al.  i>v  llie  Scotch  Uc'iistriLr  C(^n.T!i,l  rurtlie.  year 
1871.  In  llial.  report,  ronsist.Ing  of  :].',  pages,  Ihe  l:.^t. 
ten  ;m-  occupir.l  by  a  (diaptiT,  lir;idcd,  -  U'ralhrr,  <in,l 
its  hi/hii-ui-r  t,,i  flir  Mnrtdlil i/r  In  idial.  idiaplcr  tbi' 
RegiiUrai' slalr^,  ibal  '■  In  Si'.it.land  llin-c  aic  various 
"  circuinsf.ancrs  whirl,  gi\r  special  inei lilies  lur 
"  tracing  the  '■onn.'i'l  ion  h.'lwn-n  .-crlain  nicfcorc. logical 
"   phenomena,    anri     IIm'     pivvalrncc    of    disoitsr  ;"   a.nd 
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cm  the  varying  conditions  of  t)ie  atmospliere  in  Soot- 
liinil ;  and  the  only  matter  of  regret  is,  that  the  area 
of  ohservation,  on  which  tliese  explanations  are  founded, 
is  limited  in  extent  by  not  embracing  the  whole  of 
Scotland,  when,  for  the  small  yearly  sum  of  70/.,  to  bo 
added  to  tlie  allowance  of  150/.  paid  to  the  Astronomer 
Koyal,  the  area  conld  be  extended  so  as  to  embrace  the 
whoto  of  Scotland.  The  Council  of  the  Meteorological 
Society  wore  of  opinion  that  the  sum  of  68/.  asked  by 
the  Astiononu-r  lioyal  for  doing  the  additional  work 
pnipoBcd,  was  a  fail-  and  rcason.ablo  charge,  and  they 
wrote  In  (lie  Tieasnry  staling  this  to  he  their  opinion, 
and  their  iir-ianids  lor  doing  so  ;  but  the  Treasury  re- 
fn^i'd  lo  sani'lion  the  ailditional  expense. 

12,oOI).  Have  the  results  oljtuincd  by  the  Meteoro- 
hi"ieal  Soeiety  been  of  iiiiporlain'e,  witil  reference  to 
ngTienlture  ? — liidin-elly  ibey  liii\e.  F"r  example, 
wheal  launot  be  giown  i]i  certain  |,;nts  of  Scotland, 
on  aeroMiit  dl'  iiisullieient  he[d.  'I'lie  limiu  have  been 
well  a^reilained  by  our  observations. 

12.O07.  Do  you  know  of  any  instances  in  which  the 
growth  of  w  beat  has  been  discontinued  in  consequence 
of  til.'  resell  of  those  obsenations ?— So,  I  do  not.  Of 
coiirsi.  we  give  warning,  liy  ni.ans  of  oiii'  publi.-alions, 
to  [.i/ojile  mil  10  altiiniit  il.  Piobably  onr  chief  work, 
ill  ennnection  with  agricnllin-e,  is  lo  exjilain  or  to 
disei.\-er  the  reasons  of  the  exisling  practice.  For 
cxani[ile,  if  we  wish  to  know  why  the  dairy  system 
exists  upon  the  west  of  Scotland  and  not  upon  the  east, 
the  immense  amount  of  rainfall  which  occurs  upon  the 
west  of  Scotland  sufficiently  explains  the  difference  ; 
and  why  wheat  prevails  chiefly  on  the  east  part  of  the 
country  iu  consequeucc  of  llic  less  rain,  greater  heat, 
and  greater  dryness  of  the  climate. 

12,tj08.  You  have  made  some  observations,  have 
you  not,  as  lo  the  iniinenee  of  hills  and  forests  on  the 
amount  of  rainfall  ? — The  subject  of  forests  is  a  sub- 
ject that  I  have  ptiid  some  attention  lo  myself  I  wrote 
a  iiajiei'  alioiit  il,  which  ha.l  the  elfeet  of  inducing  the 
Covernmeiit  of  the  Island  of  Malta  lo  pass  a  decree, 
selling  a^ide  900/.  a  year  fur  10  years,  in  order  to  cover 
the  island  with  forests,  in  the  hope  of  getting  a  greater 
amoinit  of  lainfall. 

12, .509.  Has  that  exiierlment  only  recently  eoni- 
menced  ? — The  planting  of  the  island  was  commenced 
abiiiit  18  months  ago.  There  has  been,  and  Ibere  can 
be  no  result  as  \|.|.  Tt  is  well  known  that  there  is  a 
haw  to  that  efl'ect  iu  the  South  of  France  and  likewise 
in  Italy,  that  when  so  much  forest  is  cut  down  there 
must  be  so  much  planted  again.  In  many  parts  of 
France  the  rainfall  is  so  great  and  sudden  that  it 
carries  off  the  soil  to  a  large  extent.  The  floods  in  Ihe 
rivers  are  also  so  great  as  lo  injure  the  mamifaelurers. 
It  was  found  that  forests  rednee  and  ri\gnlale  the 
ainonut  of  floods  in  the  rivers. 

]2,.-ilO.  lias  the  soei.'ty  i.btaine.!  aiiv  important 
results  bearing  u|i..ii  navigation  r— Oiilv  b\- explaining 
tlie  |iriiiri|.l,s  ii|,i.ii  which  ^.toriii-  1 1  a  v.' is-e  llie  surface 
of  llie  eiiilli,  llie  wav  HI  wliiili  llii'V  ale  generated,  and 
the  eioile  in  whii'li'  llie  wiiiil  veias  in'lliose  slorm.s. 
The  object  of  till-  snciely  is  twofol.l,  parlly  local— lliat 
is,  partly  lo  ascertain  what  is  jiecllliar  lo  Seollaud.  and 
parlly  of  a,  inure  general  cliaracler,  so  as  lo  assist  other 
sci..iilitic  l....li,.s  eiid.nvoiirin^  lo  aseerlaiii  the  laws 
which  ivgiilal..  Ibe  chaiig.s  in  tlir  .■uiienls  of  the 
j.liere.  Our  secretary  lias  paid  nr.'al  alteiilionlo 
impels  IciM-  been 
K..\al  .Society  of 
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I2,.-,I  I.  II,,  y,„i  liiriii-li  IV,,m  lim,.  to  time  infoniia- 
tiou  to  \ari,,lls  |„il,li,.  I„„lies  V— Y,.s. 

I2,.')12.  Arc  yon  obligeil  l,i  refiisi'  a|,]iliealions  from 
wantofasuniei,.|il  slatf?— Yes.  1  lia\c  a  letter  from 
llie  lal,.  A,luiiral  fit/li„y,  in  whieb  h,.  alludes  to  the 
iiiforiiial!,,,,  wliicli  be  got  In.m  lis  lor  1  be  .'\dmiralty 
on  ,,iie  ,.,','asi,,n.  Then.  Iia\'c  I,,.,.],  si'veral  applications 
mail,,  to  US  from  III,.  l!.,ar,l  of  Tiinh.  Commille..  for 
r,.l, nils,  anil  a  great  many  applications  from  foreign 
( ;ov,.riiiii,. Ills,  , some  of  which  we  ,.iid,.avoiir  to  meet, 
but  otiii.rs  w,.  ,.aiiiiot  IVoni  want  ,,l'  a  snllieiiiil  .stalf. 
.Mr.  r,uelian  works   as   almost    no  oilier  i,llh-|.r    in    his 
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position  would  hjivc  worked,  and- the  consequence  lias 
"been  tliat  liis  health  gave  way  under  it.  Jt  is  only  his 
enthusiastic  fondness  for  (he  duties  and  his  attachment 
to  the  society  which  induced  him  to  undertake  the 
work  he  has  done.  The  only  assistance  he  has  had, 
has  been  from  a  niece,  a  young  lady  who  is  fond  of 
meteorology,  and  who  gives  some  g:ratuitous  assistance. 
12,513.  l-Ias  it  been  one  object  of  the  society  to 
encourage  instruction  in  meteorology  in  schools  ? — 
ISot  specially,  but  indirectly.  A  number  of  schools 
have  taken  up  the  subject  of  meteorology,  chiefly 
from  the  fact  of  a  gi'cat  many  schoolmasters  being 
our  observers.  We  made  some  specific  communication 
to  the  normal  schools  of  the  Established  Church  and 
the  Free  Church,  in  order  to  have  young  teachers 
trained  in  those  institutions,  to  teach  meteorology  in 
the  schools  to  which  they  should  be  appointed.  In 
some  academies,  for  instance,  in  the  Dollar  Academy, 
where  young  men  are  prepared  for  the  army,  and  for 
foreign  life,  they  receive  meteorological  instruction. 
The  Dollar  Academy  is  one  of  our  stations.  Also,  in 
tlie  Elgin  and  the  Inverness  Academies  instruction  in 
meteorology  is  given,  but  it  is  only  by  recommending 
tliem,  or  endeavouring  to  persuade  tliem  to  do  it ;  we 
liave  no  special  fund  for  the  sake  of  giving  prizes,  as 
we  might  do  if  we  had  the  funds.  No  doubt  great 
encouragement  would  be  given  by  prizes  to  students 
who  passed  a  good  examination  in  the  science.  Just 
as  in  the  case  of  agricultural  chemistry,  a  few  shillings 
bestowed  in  prizes  enabled  the  Agricultural  Chetuistry 
Association,  as  I  said  before,  to  have  agricultural 
chemistry  taught  in  no  less  than  70  parish  schools  ;  if 
we  had  a  few  shillings,  in  the  same  way,  to  bestow 
upon  schools  where  meteorology  was  taught,  it  would 
Ije  a  very  great  assistance. 

12.514.  Ai-e  you  acquainted  with  any  instances  in 
other  countries  in  which  instruction  in  meteorology  is 
pi-ovided  in  the  schools  ? — I  had  occasion  some  years 
ago  to  study  the  system  of  school  mstruetion  in 
Caiiada,  and  I  know  that  in  Canada  there  were  then 
12  grammar  schools  supplied  by  the  Government  with 
instruments,  upon  the  condition  that  the  teachers  sent 
reports  of  ob.servations  to  the  Central  Education 
IJoard.  I  know  also  that  in  France,  in  some  of  the 
superior  schools,  the  Government  supplies  instruments 
with  the  same  object, 

12.515.  Is  your  society  in  communication  M'ith  any 
foreign  meteorological  department  ? — Merely  by  cor- 
respondence. A  number  of  them  send  printed  observa- 
tions to  us,  and  in  the  hope,  of  course,  that  we  send 
to  them  our  printed  observations  in  return.  We  send 
what  we  publish,  which,  however,  are  only  monthly 
averages.  The  llegistrar  General  finds  monthly 
averages  enough  for  his  purpose.  Eut  the  foreign 
tables  which  come  to  us  contain  the  actual  observa- 
tions made  daily  at  the  stations,  and  which  are  made 
in  some  countries  twice  daily,  in  other  countries  thrice 
daily.  Foreign  Governments  print  all  these  observa- 
tions. We  feel  great  regret,  and  a  certain  amount  of 
shame,  at  not  being  able,  to  send  printed  returns  of  our 
daily  observations.  Mr.  Euchau  is  obliged,  when  he 
sends  any  daily  observations,  to  copy  them  and  send 
them  in  manuscript,  which  takes  up  much  time  on  the' 
part  of  himself  and  the  young  lady  who  assists  him. 
These  daily  printed  returns  come  (o  us  from  Austria, 
Rus.sifi,  Sweden,  Italy,  Denmark,  Norway,  and  Switzer- 
land. 

12.516.  If  yon  had  the  means  you  would  tlnnk  it 
desirable  to  print  and  publish  your  daily  observa- 
tions ? — Perhaps  not  from  all  our  stations,  but  only 
from  such  as  might  be  in  eligible  districts. 

12.517.  When  your  society  was  first  started,  what 
encouragement  did  it  receive  from  the  Board  of 
Trade  ? — About  the  year  1857  we  begrn  to  fear  that, 
unless  we  had  some  Government  support,  the  society 
would  go  down,  and  accordingly  we  applied  to  the 
Treasury,  and  the  Treasury  then  apphcd  to  Admiral 
FitRoy  for  his  opinion.  I  have  here  a  letter  from 
Admiral  FitzRoy,  and  another  from  the  Registrar 
General  of  Scotland.  I  may  read,  perhaps,  the 
Registrar  General's  letter,  dated  May  18th,  1858:—"  I 

26060.-11. 


■  am  desirous  of  bringing  under  the  considci'ation  of 
-  the  Lords   Commissioners  of  Her  Majesty's  Trea- 

■  sury  the  enclosed  copy  of  a  communication  which 

■  I  have  received  from  the  Meteorological  Association 

■  of  Scotland,  from  which  it  will  appear  that  I  am 
•  likely  to  be  deprived  of  the  information  onmeteorolo- 
'  gical  subjects  which  I  have  hitherto  received  through 
'  the  instrumentality  of  that  body,  I  need  not  point 
'  out  to  their  Lordships  the  impoi'tant  beai'ing  which 
'  such  information  has  on  medical  statistics,  and  I 
'  feel  persuaded  that  if  I  can  no  longer  obtain  it,  the 
'  quarterly  and  monthly  reports  wliich  are  issued  from 
'  this  office  will  lose  much  of  their  value.  When  the 
'  General  Registry  Office,  &c.,  was  first  establishei), 
'  the  Meteorological  Society  of  Scotland  was  not  in 
'  existence,  but  a  few  private  observers  who  were  in 
'  communication  with  the  Meteorological  Society  of 
'  England,  and  some  other  gentlemen  who  take  an 
'  interest  m  such  matters,  agreed  to  send  me  their 
'  returns,  which  I  pubhshed  in  the  sa-me  way  as  is 
'  done  by  the  Registrar- General  of  England.  Since 
■'  the  establishment  of  the  society,  the  observations 
■'  have  been  greatly  extended,  the  instruments  sup- 
■'  plied  are  more  fit  for  the  purpose  of  securing  accu- 
■'  rate  results,  and  I  feel  that  the  value  of  my  reports 
■'  has  been  greatly  enhanced  by  the  assistance  which 
■'  the  society  has  afforded  me.  It  is,  therefore,  with 
■'  great  regi'et  that  I  have  received  information  of  the 
■■■  prospect  which  exists  of  the  dissolution  of  the  society 
"  at  an  early  period,  for  I  know  of  no  other  source 
"  through  which  I  can  procure  the  returns  in  question. 
"  I  am  quite  aware  of  the  objections  which  exist  to 
"  making  grants  of  public  money  in  aid  of  the  funds 
"  of  private  societies,  but  I  wish,  with  all  deference, 
"  to  ask  their  Lordships  whether  there  exists  the  same 
"  objection  to  my  paying,  as  a  public  oflicer,  for  infor- 
"  niation  and  returns  which  X  obtain  through  private 
"  instrumentality.  If  I  may  be  allowed  to  do  this,  the 
"  rate,  of  course,  being  fixed  with  their  Lordships' saiic- 
''  tion,  I  beheve  the  existing  difficulty  may  be  overcome." 

"  The  Registrar  General  ( Scotland )  to  H.  Waddlngton, 
'■  Esq.,  Home  Ofdce,  London, 

"  16th  Jime  18oS. 
"■  I  KNCL<:iSE,  for  the  information  of  Mr.  Secrrtary 
"  Walpol*',  a  copy  of  a  letter  which  I  wrote  to  the 
"  Ijords  Commissioners  of  the  Treasury,  on  the  subject 
"  to  which  you  refer  in  your  letter  of  the  loth  inst., 
"  enclosiug  the  memorials  of  the  Meteorological 
"  Society  of  England.  From  my  letter  to  the  Sccrc- 
"  tary  to  the  Treasurj-",  Mr.  Walpole  Avill  perceive  that 
"  I  attach  great  value  to  the  possession  of  the  returns 
"  in  ([uestion,  and  if  tlie  society  is  dissolved,  I  am  at  a 
"  loss  to  say  where  I  am  to  turn  in  order  to  pmcure 
"  the  information  which  I  at  present  derive  through 
"  its  instrumentality.  I  have  only  to  add  that  the 
"  character  and  scientific  requirements  of  the  grntle- 
"  men  who  take  the  chief  management  of  the  business 
"  of  the  Meteorological  Society  afford  a  satisfactory 
"  guarantee  that  the  returns  will  be  accurate  and 
"  trustworthy. 

■■'  (Signed)  W.  P.  DuNi.As." 
At  (bat  Lime  Ailmiral  FitzRoy  proposed  that  the 
Treasury  should  give  us  au  allowance  aecoi'ding  to 
the  amount  of  our  subscriptions,  but  the  Treasury 
saw  difficulties  in  the  way  of  that  recommendation, 
instead  of  which  they  agreed  to  supply  us  with  instru- 
ments, and  likewise  they  agreed  that  the  observations 
at  all  our  stations  should  be  handed  to  the  Astronomer 
Royal  for  Scotland,  and  Ihat  we  should  be  saved  the 
expense  of  reduction,  and  likewise  that  we  should 
have  the  use  of  the  t^ypes  of  those  reductions  if  wo 
wished  to  print  them  in  our  journal.  One  of  the  in- 
ducements to  our  subscribers  is,  that  they  are  supplied 
with  gratuitious  copies  of  the  journal,  and  likewise 
that  they  shall  have  their  instruments  verified  ;ind  the 
stations  visited. 

12,518.  Th(!  instruments  were,  in  i 
I  believe,  in  a  few  instances  ? — Wc  li 
14  sets  of  instruments  scut  to  us 
Trade. 
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12.519.  Are  additions  ever  made,  from  timo  to  time, 
to  the  unmber  of  sets  of  instruments  ^applied  by 
the  Government  ? — No.  I  am  sony  to  say  that  our 
applications  to  the  Government  during-  the  hist  fe\v 
years  have  not  been  enconragiiig.  During'  Admiral 
FitzRoy's  time  we  ouce  or  twice  did  apply  to  the 
Grovernment,  and  they  aided  ns  with  intslrnments  for 
the  Hebrides  ami  leelaud,  and  likewise  for  Palestine. 
VVe  were  very  much  nrgcd  to  hiive  certain  stations 
formed  in  the  Mediterranean,  The  Go\erninent  then 
were  more  liberal,  nnd  they  aided  us. 

12.520.  You  applied  to  the  Government,  did  yon 
not,  to  pirovide  you  with  apartments  ? — Yes,  ^ve 
did. 

12.521.  Ami,  to  a  eevtaiij  extent,  willi  smx-ess? — 
Yes.  Tin.'  General  Post  Offieo  in  Kdinbnrgh  was  con- 
strueted  not  merely  for  the  service  of  the  i)ost  ofUee, 
but  likewise  to  provide  certahi  semi-ollicial  public 
bodies  with  accommodation;  for  example,  the  Ord- 
nance Survey,  Lunacy  Board,  and  Comniander-iu- 
Chiefs  office.  So  wc,  at  the  same  time,  represeutfd 
to  the  Government  that  we  were  supplying  an  im[iur- 
tant  Government  department  with  information,  and 
that  the  Government  had  so  far  j'eeo^rnized  us  by 
giving  us  sets  of  instruments,  and  making  arrange- 
ments with  the  Astronomer  Royal  by  which  our 
observations  .should  be  reduccil,  and  we  hoped  that 
the  Government  would,  thei-cforc,  set  apart  1o  lis  a 
portion  of  this  building,  which,  accordingly,  they  dJd, 
and  gave  us  the  use  of  three  small  rooms  in  the  upper- 
most tlat  of  the  building.  They  exacted,  however, 
from  us  a  rent  of  ?}0l.  for  the  nse  of  those  rooms,  and, 
at  the  same  time,  made  us  pay  a  share  of  the  cleaning 
department  of  the  whole  establishment  of  the  ]wst 
office,  viz.,  ~L  or  8/.  AVe  pleaded  to  be  relieved  of 
rent,  but  with  no  success,  and  we  were  obliged  to  sub- 
n\it.  We  were  also  greatly  mortilied  at  tlir-  refusal  of 
the  Government  to  give  to  the  lligistmr  (icucral  some 
additional  stations,  as  we  should  have  been  thereliy  in 
some  di'gree  helped,  without  putting  much  additional 
expense  upon  the  Government,  by  relieving  our  secre- 
tary of  some  reduction  work,  and  by  our  obtaining  the 
use  of  the  types  set  up  for  the  Govi-rnmeut.  That  is 
what  I  think  ought  to  be  done  now.  For  the  sake  of 
making  the  Registrar  General's  information  accurate 
and  complete,  he  should  take  the  observations  from  all, 
or  most  of  our  stations,  and  then  when  the  types  are 
up,  wc  might  have  the  use  of  them.  That  would 
relieve  our  over-woi'ked  secretary  of  a  considerable 
portion  of  the  mi^chonieal  drudgery  that  falls  upon  him 
now. 

12.522.  Docs  the  Registi-ar  Geneva!  think  it  de- 
sirable that  the  returns  shoukl  bo  sent  to  him  from  all 
your  stations  ? — Certaiidy,  he  thinks  tliat  there  ought 
to  bo  an  addition  made  to  the  55  which  were  given  to 
him  in  the  year  1858.  His  iniurmation,  at  ]ir('sent,  is 
ijicomplett.-,  and  our  society  is  ready  to  supply  it  ;  but 
the  'i^r-'asury  ]-eriises  to  pay  the  Astronomer  linyal  ol' 
Scotland  the  jialtry  additional  sum  which  is  ncri'ssary. 

1 2,52;:i.  Is  it  your  own  opinion  that  tlic  55  slmuld 
lie  ru.ii-wbiiL  iurreu-v.l  ?— I   ibink  [  liey  ■c-la.lidy  nnglil 


should  be  iTequently  visited  by  our  sccretmy.     We 
have  no  means  of  doing  that  at  present. 

12.525.  In  your  application  to  the  Government,  was 
a  delinite  sum  ever  named  as  requii'od  by  the  society  ? 
— I  thiidc  300^.  was  suggested. 

12.526.  Do  yon  think  that  that  would  enable  you  to 
do  your  work  satisfactorily  in  all  respects  ? — Yes,  I 
think  so.  Tt  would  enable  us  to  give  a  proper  addition 
to  the  salary  of  Mr.  Buchan,  to  engage  an  assistant 
fur  him,  ]iay  travelling  to  stations,  purchase  instru- 
ments, iind  carry  on  Sjtecial  observations  and  enquiries. 

12.527.  Did  you  have  a  distinct  refusal  to  that 
application  from  the  Government  ? — No  ;  what  the 
Government  said  was  : — Parliament  gives  10,000/.  a 
year  for  meteorological  observations,  not  merely  in 
England,  but  all  over  Great  Britain,  and  as  your  work 
is  ill  Scotland  we  hold  (that  was  the  language  of  the 
Treasury)  that  this  10,000/.  a  year  is  intended  for 
Scotland  just  as  much  as  for  any  other  part  of  Great 
Britain,  and,  therefore,  it  will  be  legitimate  for  tlie 
Cununittee  of  the  Board  of  Trade  to  apjily  a  portion  of 
that  10,000^  a  year  to  aid  you  in  your  work.  We 
went  on  this  hint  to  the  Board  of  Ti-adc  Committee, 
and  they  diil  not  deny  the  interpretation  so  put  upon 
the  terms  of  the  grant;  nor  did  they  deny  that  the 
Scottish  society  was  doing  important  and  indispensable 
work  for  the  Government  and  the  interests  of  science; 
but  they  said  : — Wc  have  c|nite  enough  to  do  already 
with  the  grant ;  in  fact  it  is  too  little  for  the  work  we 
arc  carrying  on,  and  we  want  to  do  other  things 
besides,  but  we  cannot,  in  consequence  of  the  10,000/. 
not  being  sufficient.  But  they  added  that  there  ought 
to  be  a  separate  grant  for  us  as  a  society.  General  Sir 
Edward  Sabine  several  times  said  to  me  the  same 
thing,  and  promised  if  the  Government  applied  to  him 
for  his  ad^nce,  he  would  distinctly  give  an  opinion  to 
that  ellect  ;  and  so  between  the  two  parties,  viz.,  the 
Treasury  on  tho  one  hand,  and  tlie  Board  of  Trade 
Committee  on  the  other,  we  have  never  got  anything. 
At  (lie  last  (b'putaliou  that  went  to  the  Treasury,  the 
Chancellor  of  tlie  Exchequer  received  us,  and  said  he 
thought  the  people  of  Scotland  were  so  exceedingly 
liberal  and  generous  towards  us,  that  we  had  only  to 
apply  again.  On  tho  occasion  of  this  interview,  our 
Council  was  accompanied  by  about  20  Scot  eh  members 
of  Parliament.  Colonel  Sykes  was  our  spokesman, 
and  (he  point  that  he  pressed  was,  that  if  the  Treasury 
refused  to  give  to  the  Scotch  society  a  separate  grant, 
it  should  require  the  Board  of  Trade  Committee  to  set 
apart,  out  of  its  10,000/.  a  year,  an  annual  grant  of 
oOO/.  for  the  Scolcli  society.  The  answer  that  the 
Chancellor  of  the  Exchequer  made  was  this  (as  pub- 
lished in  the  newspapers)  : — "  What  yon  tell  me  of 
"  your  [iroeeedings  is  most  honourable  to  you.  It  is 
"  n{>t  from  any  wisji  to  do  anything  otherwise  thsm 
"  agreeable  to  you.  that  I  rel'use  your  application  ; 
"  but  it  is  absolutely   necess;ir\-,  if  public  economy  is 
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12,524.  \h^  you  J'ciji^iii'o  nssistjinni  IVum  iJie  *  iuvcr'n- 
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the  aritbmeticaJ  ilrnd^cry,  tlie  mere  ,uiiiiiiiiie>-  ;i.iid 
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Tlie   llrst  maxim   ol"  economy  is,   iha(  Government 
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in    eniijnneti.m    with    applications  from  Liverpool    and 

liber    seaimrt    i.nvMS.       The     Seotcli     Meteorological 

Seciely  brmigbt  (be  inaKer  betbrv  the  British  Associa- 

lion  a,(,  its  Dundee    m.^eling    in  I  SfiS.  :uid  got  a.  rcsolu- 

linn   p;i.ssed   lo  memevinli/o  Ibe  Tre;isurv  on  the  subject. 

Tlii^    Tre;i,sm-y     listened    lo     these     -applieiil  ions,  ".and 
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provide  the  storm  siguala  out  of  tlie  Pavliamciilary 
grant  of  10,000/.,  and  the  committee  at  length  a^veed 
to  do  so,  at  a  cost  of  probably  more  than  1,000^.  yearly. 
Wo  quoted  that  precedent  to  show  that  the  Treasury 
might  exereiae  control  over  the  administration  of  the 
grant,  and  avg  Risked  the  Treasury  to  do  so,  in  our 
behalf,  if  they  thought  we  deserved  it.  Mr.  Lowe's 
answer  to  uy,  therefore,  was  entirely  irrelevant,  when 
he  said  : — "  It  is  absolutely  necessary,  if  public 
"  economy  is  fo  he  maintained,  that  I  must  decline 
"  your  wishes."  And  the  next  remark  he  made 
was,  "  that  Government  should  never  do  for  people 
"  what  they  can  do  for  themselves.  I  hold  it  is  my 
"  duty  not  to  spend  the  public  money  for  that  which 
"  the  people  can  do  for  themselves."  We  were  not 
asking  anything  for  ourselves  ;  what  we  were  asking 
was  to  enable  us  to  do  work  for  the  Goveriunent  and 
for  the  country,  which  v^^c  considered  we  were  doing 
by  supplying  the  Registrar  General  with  information 
which  lie  could  not  get  in  any  other  way,  and  also  by 
promoting  the  interests  of  general  science.  How- 
ever, we  acquiesced  in  the  refusal  of  the  Government, 
and  resolved  to  take  the  course  which  Mr.  Lowe  had 
suggested,  of  again  appealing  to  the  Scotch  public  for 
more  subscriptions.  We  issued  about  a  thousand 
circulars,  asking  for  increased  subscriptions  and  addi- 
tional members.  The  result  was  that  we  succeeded  in 
increasing  the  income  of  the  society  only  bv  15/. 
yearly.  1  believe  tliat  the  public  in  Scotland  thought 
that  they  had  done  quite  enough,  and  that  the  Govern- 
ment ought  to  assist.  Our  Society  then  determined  to 
bring  the  matter  before  the  House  of  Commons;  but 
Dr.  Lyon  Pla3'-fair,  Colonel  Sykcs,  and  a  good  many 
others  of  our  friends  urged  us  not  to  do  so,  seeing 
t'lat  this  Commission  had  been  appointed,  and  it  was 
suggested  to  us  that  Parliament  probably  would  not 
interfere  as  long  as  this  Commission  lasted,  and  that  it 
was  far  better  for  us  to  put  the  thing  into  the  hands  of 
this  Commission,  and  accordingly  we  have  submitted 
our  statement  to  you  by  that  paper  wliich  has  been 
forwardetl  to  you.     [See  Appendix  XIIL] 

12,o2S.  Perlia]>s,  it  will  be  convenient  that  we 
should  have  distinctly  on  record  the  grounds  upon 
which  the  society  rests  its  claim  to  a  grant  ? — The 
ground  on  which  the  society  rests  its  cSaiins  for  a 
grant  are,  first,  that  it  is  a  society  which,  by  its 
original  and  very  numerous  observations  at  about  100 
stations,  is  doing  much  to  help  in  the  discovery  of  the 
general  laws  which  regulate  movements  and  changes  in 
the  earth's  atmosphere.  Secondly,  that  it  addresses 
itself  to  questions  having  an  important  bearing  on 
great  pulilic  interests,  such  as  the  health  of  the  people, 
agriculture,  navigation,  &c.  Thirdly,  that  it  aids,  by 
the  iuformation  gratuitously  given,  public  departments, 
such  as  the  Registrar- General,  Admiralty,  Board  of 
Trade,  and  national  schools. 

12.529.  PTave  you  considered  wliat  expense  the 
Govei'uraeut  would  be  put  to,  supposing  they  had  not 
your  society  to  resort  to,  if  they  were  desirous  to 
obtain  the  information  which  they  now  procure 
through  your  society  for  the  Registrar-General,  the 
Admiralty,  and  the  IJoard  of  Trade;  would  if  actually 
cost  them  a  considerable  sum  to  olitnin  that  informa- 
tion ? — I  should  think  so.  It  is  most  likely  that  those 
parties  who  are  working  for  us,  for  nothing,  would  not 
work  for  the  Government  for  nothing  ;  that  is  to  say, 
farmers,  factors,  gardeners,  parochial  Pcboo!ma■^tcrs, 
and  so  on.  We  are  exercising  an  influence  through 
the  landed  proprietors  in  the  country.  The  Duke  of 
Jiuccl'.'Lich,  for  example,  has  esta1.>lished  six  siatinns. 
I-Ic  provided  the  instruments,  and  got  his  factors  and 
farmers  and  other  people  under  him  t()  eshibli^h 
t.hose  stations  for  ns.  It  would  not  b^"'  ixis:t.jl)lc 
for  the  Govei'nment  to  get  such  a  number  of  stations 
throughout  the  country  as  we  have,  except  through 
ilie  means  of  such  an  association  as  ours,  which  has 
intiueueed  landed  proinietors  and  others  promoliiig  it. 

12.530.  Are  there  any  points  connected  wilh  (lie 
Highland  and  Agricultural  Society  of  Scotland  which 
you  would  like  to  bring  before  the  Commission  ? — I 
happen  to  bo  a  Director  of  tlie  Highland  Sociely,  and 


they  requestcil  me  to  lay  a  memorial  before  the  Com- 
mission, and  especially  to  make  known  to  the  Comniis-     ^' 
sion  what  is  now  being  done  in  German}'-  to  promote      'V 
the    science    of  agriculture.      This    is  the    memorial 
which  they  asked  me  to  present  to  you  : —  i 

"  To  the  Royal  Commis'^ioners  on  Scientific   Instruc- 
tion and  the  Advancement  of  Science. 
"  The    M.emorial    of  the  Highland  and  Agricultural 
Society  of  Scotland,  incorporated  by  Royal  Charter, 
"  Showeth, 

"  That  the  society  represents  upwards  of  4,000 
of  the  principal  ]>roprietors,  tenants,  farmers,  and 
scientific  men  in  Scotland;  that  one  of  the  objects  for 
which  the  said  society  was  founded  is  the  advancement  . 
of  the  science  of  agriculture,  with  which  view  the 
society  has,  by  mean.'j  of  prizes  and  money  grants, 
endeavoured  to  encourage  observations,  experiments, 
and  disco^'crics  in  other  sciences  connected  with 
agriculture,  such  as  chemistry,  botany,  geology, 
meteorology,  and  arboriculture  ;  that  the  society  has 
lately  been  inquiring  into  the  system  pursued  in 
Gennany  for  advancing  the  science  of  agriculture  by 
means  of  experimental  stations,  wliere  trials  are  made 
of  new  kinds  of  grasses,  grain,  and  green  crops,  and 
also  of  the  effect  of  the  new  artificial  manures  on  soils 
of  diflerent  qualities  ;  tliat  these  stations  consist  f)f 
a  few  acres  of  ground  and  suitable  offices  attached, 
managed  by  a  scientific  superintendent  and  others,  to 
assist  him ;  that  your  memorialists  much  desire  to 
see  stations  of  the  same  kind  formed  in  Scotland, 
being  satisfted  that  observations  and  conclusions 
can  be  satisfactory,  only  when  the  result  of  scientific 
care  and  precision  ;  that  the  society  strongly  mgo 
on  the  Govprnment  the  expediency  of  establishing 
one  or  more  of  these  stations  in  Scotland,  or  of  ad- 
vancing scientific  research  in  any  other  manner 
which  may  appear  to  the  Commissioners  to  be  more 
conduci\"e  to  the  progress  of  agriculture;  that  in 
the  arrangement  of  any  scheme  the  Commissioners 
may  recommend  to  Her  jMajesty's  Governinent,  the 
Society. will  lie  glad  to  aid  by  giving  all  the  infor- 
mation they  have  collected  on  the  subject ;  and  >'our 
memorialists  will  pray.  Signed  in  the  name  a".d  by 
the  authority  of  t!ic  Highland  and  Agricultural 
Society  of  Scotland. 

"  James  E.  Newton, 

■■   C'hairman." 

I  may  mention  that,  for  some  years  i^ast,  the  Society 
lias  endeavoured  to  promote  discoveries  in  the  science 
of  agricidture  through  the  ftiTraers.  They  thought 
they  might  be  able  to  do  it  economically  in  that  way, 
by  securing  the  gratuitous  services  of  intelligent 
men.  liut  I  am  sorry  to  say,  that  there  have  not  been 
such  results  as  can  be  useful  for  the  advancement  of 
science.  I  have  here  a  letter  from  one  of  the  most 
intelligf'ut  farmers  in  Scotland,  who  had  been  en- 
trusted with  experiments  upon  his  farm.  In  con- 
sequence of  the  disappointment  that  he  has  met  in 
carrying  on  those  experiments,  lie  has  turned  his 
attention  to  what  they  are  doing  in  Germany  ;  and 
some  time  ago  the  Directors  published  a  letter  which 
he  addressed  to  them  upon  the  subject,  and  lie  states 
in  it,  "I  am  satisfied  these  experiments  "  (namely, 
"  those  conducted  in  Scotland  under  the  charge 
"  of  farmers)  will  never  lead  to  any  definite  results. 
'*  I  do  not  think  farnsers  and  their  servants  arc 
*'  qualified  ;  nor,  if  they  were,  have  they  the  time 
"^  to  carry  out,  with  the  rennisile  care  and  accuracy, 
'•  experiments  from  which  scientific  deductions  can 
"  safely  lie  drawn.  It  requires  far  more  care  and 
"  attention  than  they  can  bo  expected  to  bestow,  in 
"  order  to  conduct  such  experiments  aright.  Dr. 
"  Nobbe  remarks,  that,  at  his  station,  they  are  in 
"  the  fortunate  position  of  being  al>1e  to  get  rid  of 
"  field  experiments,  by  which  I  understand  him  to 
'■  mean  field  experiments  on  a.  large  scali^,  undcr- 
'-  taken  for  farmers,  which,  he  says,  often  give  dubious 
''  resuhs.  He  is  in  favour  oT  small  plots,  because 
•'  it  is  easier,  he  s;iys,  with  some  awe,  to  obtain 
"  a  real  uniformity  in   the  conditions   o\^  \-egetation, 
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"  and  to  follow  tbo  pliuits  minutely  during  tlien- 
"  ovowth.  I  Inwe  had  sonw  experience  .as  one  of 
"  diose  who  have  been  conducting  the  society's  cxperi- 
'■  mcnts  dnving  the  last  four  J'e.ars,  and  I  can  tvuly 
"  coiToborate Di'. Nohbe's  reniavks.  Willi  every  dcsiie 
"  to  conduct  the  experiments  under  my  charge  with 
"  as  much  care  and  accuracy  as  possible,  I  cannot 
"  say  that  I  have,  in  all  respects,  succeeded  as  I  coulil 
"  have  wished,  or  that  the  rcsuUs  are  such  .as  to 
"  warrant  strictly  scientilic  conclusions  being  drawn 
"  from  them.  I  can  easily  understand,  therefore,  how 
■'  Dr.  Nobbo  considers  himself  fortunate  in  getting 
■'  rid  of  such  expeviinents  in  his  scientific  iinesliga- 
"  tion.  It  does  not  l'i]|low  from  Ihis,  however,  Ibat 
"  they  .are  altogether  valueU'ss.  They  Iia\  e  a  certain 
"  value  of  their  own.  and  useful  hiuts,  in  pracliei',  may 
'■  be  gathered  from  them:  bul,  lor  sriciil[/ir  |.urpiises, 
■'  it  is  not  loo  nuK'h  lo  sny.  they  arcof  no  value  wdial- 
'•  ever.  It  surely  Ihcn  liecomes  a  fpiestion  lor  the 
•■  society,  wbclher  a  conliLinaneeof  the  lu-esentsyslem 
"  should  be  persisted  in.espeei.ally  seeing  Ihr  innnense 
"  success  that  has  alteuded  experiraenlid  slalunis  on 
■■  the  conlincnt,  the  v.aluc  of  which  it  has  been  my 
'•  endeavour  — imperfectly  I  must  admit— to  bring 
'*  before  you."  In  the  course  of  his  letter  he  mentions 
ju.nv  those  stations  are  supporled.  lie  say.-,  "The 
"  necessary  funds  in  Germany  are  raised  partly  by 
"  ^ubscri|itions  from  agricultural  societies  and  partly 
'•  by  grants  from  Gtivernment :  and,  in  some  instances, 
"  small  stations  have  been  esl.iMi.shed  by  ].rivate 
■■  Iialividuals  on  llieir  own  accounl."  Hut  1  h;!\e 
umrc  particularly  a  letter  from  the  Chemist  <if  ihe 
Soeiel}-,  Dr.  Anderson  of  Glasgow,  an  otbccr  e.f  the 
Secicly  :— 

"  Chemical  Laboratory, 

"  University  of  Glasgow, 
"  Dc.vr,  .Siu,  .June  22,  1N72. 

'■  Dur.lNtithe  present  century  the  impi'ovement 
'■  eif  agricultm-e  has  occuiiied  more  atliaition,  and  has 
"  been  taken  up  in  a  more  broadly  scientilic  spirit  in 
"  Germany  than  in  any  other  country.  The  exertions 
"  Avhieh  have  been  made,  have  lieen  <'f  a  Iwnh.M 
"  character,  an<l  have  resulted, firstly,  in  the  establish- 
'■  nu^nl  of  a  nundjer  of  rigrienltural  -ehools  or  enlle-e:; 
"  of  so  complete  a  kiml  that  iheyniiu'lil  almost  be 
"  described  a,^  agricnltur;;l  n)n\  ersitie-,  iu  which  a 
"  thorough  kuowlc'lge  bolh  ol'thi-  science  and  practice 
<'  of  aglicnllun-  may  be  obtained.  The  conse.pience 
"  of  tills  has  been,  (hat  llieic  has  arisen  in  Germany 
"  a  class  of  f:n  nni-..  v.ho  Inive  no  parallel  in  this 
"  counlry,  who  biiiK„'  to  the  practice  of  their  art  a 
"  thorriugh  knowledge  'S  principles  wliieli  ■■nables 
'^  them  to  take  .advantage  of  e\eiy  )iii]ih>\ernenl,  so 
"  that  tlie  im])r<nsnieiils  in  agricniliiial  maehinery 
"  \v]ii''li  our  niMiiifrMliiriiig  sliperiorily  has  enabled  us 
'•  !()  ihlrodiicr,  ar  iii/ailyas  well  known  in  Germany 
"  as  ihey  are  in  Ihi-  counlry.  The  knowledge  nl' 
«  ].riiic|iles  which  thrso  .schonls  eslablish,  has  also  led 
■     ■'        ■        ■        irrtel'lhe 
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'■  Thus,  there  are  .several  which  are  occupied  with 
"  tlie  cultiv.ation  of  the  grape  and  manufacture  of 
"  wine.  In  the  beetroot-sugar  districts  the  cultivation 
"  of  thiit  root  attracts  especial  attention,  and  in  others 
"  Ihe  feeding  of  cattle  and  dairy  farming  are  more 
'■  particularly  studied.  .Since  the  year  1859,  a  journal 
"  has  been  regularly  published,  in  which  the  results 
"  of  the  investigations  made  at  the  stations  appear,  and 
"  among  the  papers  jrablished  there  .are  a  number  of 
"  coimminicalions  (d"  great  merit.  Experimental  sta- 
"  lions  have  of  late  years  been  estalilishcd  in  othc 
"  connlries.  In  Switzerland,  Italy,  and  France  they 
"  have  liikeii  root,  .and  one  was  eslablishcd  last  yeal 
"  in  llilgium.  The  advisability  of  founiliiig  a  similar 
"  sliitioiriias  been  for  some  time  back  under  discussion 
"  by  the  Ilighlanil  and  Agricnitnral  .Soeiely,  but  the 
"  delilieralions  arc  not  s,,  iiir  a.lvaneed  as  to  enable  me 
"  III  make  any  delinile  slatemcnis  regarding  the  plans 
"  whieli  may  eventniilly  be  ado|ited.  The  pecuniary 
"  ,pies(ioii  is  one  of  the  greatest  dillicnllies  to  he 
"  ciici,un(i-red,  for  il  ha-  be.'ome  evi,lent  to  all  01 
"  those  who  lane  stinlied  Ihe  que..tioi,  (ha(  1,000/.  a 
.■  year  Is  the  minimum  on  which  such  a  station  could 
"  be  supported  in  this  country,  and  it  is  even  doubtful 
"  whether  this  would  snfiice ;  and  some  very  ex- 
"  perieneed  jiersons  with  whom  I  have  consulted, 
"  think  double  this  sum  would  be  re'inired,  and  it  is 
''■  very  ,|ucstionable  whether  such  an  outlay  could  be 
o  met  otherwise  than  by  C-iovernment  emlowmeiit." 

12, .'all.  Do  you  know  wdiether  lli"  experinienls 
thus  made  in  Germany  have  led  ro  any  important 
v,,snlls  ? — I  cannot  .answer  thiit  iiuestion.  Reports  are 
published,  but  I  know  that  most  of  our  scientific 
agricidturalists  in  this  country  look  chiefiy  to  CTer- 
many  for  the  ]n-inciples  of  the  science  with  regard  to 
new  manures  and  other  points. 

12,5,32.  And  is  there  not  something  of  the  kind 
done  in  Ireland  ?  There  are  some  model  experi- 
mental farms  maintained  at  the  Government  ex|U.nsc 
in  Ireland  ? — There  arc  farms  attached  In  sehoois 
iu  Ireland.  At  the  Larue  and  the  Cilasnevin  siluml-, 
and  one  or  tw^o  other  esbablfshments,  there  are  plots 
of  land  set  apart,  but  that  is  not  so  nuich  for  the 
),nrpose  of  original  research  as  for  giving  instruclion 
in  the  known  prineiph'S  of  agl'iculture  to  tin'  stu,leuts. 
T  niiiy  mention  that  il  was  the  boys  from  the  Larne 
Agricultural  School  which  led  to  the  establi-hmcnt  of 
(be  Agricullural  and  Chendstry  Society  in  .Scollaud. 
AVIieu  it  was  seen  how  easily  knowledge  could  be 
aerpiired  in  schools  and  given  to  boys,  lljal  circum- 
sdiiiee  indnee,!  us  to  get'Uie  i,ar.,clii;il  seho.ilmaslers 
in  Scollaud  to  lake  il  n[i  :  but  I  am  not  aware  (hat  in 
ircland  lliere  are  any  fnnils  for  making  eaiginal  dis- 
co\erifs  ;  it  is  merely  f  ,r  teaching  existing  kuowl.'dge. 

12,.-3.'l.  (///■.  Sluirj'Ci/.)  Are  you  aware  whelhcr 
much  is  iloiie  ill  fraiu'c  iu  the  ^\;]y  ni'  spi  i.aill  Ilia! 
experimeiils  ? — The  Frenidi  Gnveruuusir  ha, I.  some 
years  aco,  se\-,'ral  iiisl  itiil  ions  for  leaehiue-  ^  ,,uui;-  men 
ihe  |,riiici]des  anil  praelin,.  nt  neriiiilluiv'.  '  'I'lierc  are 
(Iner  dial  I  l,i„,w  .,f,   ami  ,,ue  ,.t  lime  1  xisil.'il. 

12..:-:ll.    Is    M.     r.niissiimaiib     e,,mi,aa,-,l    with    any 
pulili,'cxpnrim,'iu;d  ^■^t■lbll^llm,nll  :  — I  ,ln  iiol  know.' 
\-I.-,:\r..   [('Ii.nrniu,,.)    WM,    rcsiM^.l     hi    llu'    Gco- 
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"  tljc  memorial;  Vol.  I.,  part  1.,  p.  13,  on  the  Lower 
"  Carboniferous  Rocks,  &c.,  -vvas  written  by  a  wmall 
"  grocer;  p.  18,  Notice  &c.,  by  a  working  joiner," 
and  a  number  of  otlier  small  tradesmen,  of  whom 
he  specifies  a  law  clerk  at  a  small  salary,  a  grocer, 
and  a  working  joiner.  This  society  was  formed  in 
the  year  1834,  hut  it  was  not  until  the  year  1864 
that  the  funds  had  gathered,  so  as  to  enable  them  to 
publish  Transactions,  and  the  memoirs  in  this  volume 
are  very  interesting  and  valuable.  There  are  a  great 
many  other  memoirs  which  they  have  not  been  able  to 
pul»lish  from  want  of  funds.  A  little  aid  to  a  society 
of  this  kind  seems  peculiarly  called  for,  in  consequence 
of  the  poA'erty  of  their  members,  and  the  great  value  of 
their  Transactions.  The  Geological  Society  of  Glasgow 
is  much  in  the  same  positiou. 

12.536.  Has  it  ever  been  considered,  with  regard  to 
tliese  societies,  whether  it  would  be  practicable  tu  have 
two  classes  of  members,  some  paying  a  somewhat 
larger  annual  subscription,  oue  class  who  would  be  able 
to  pay,  say,  10^.  or  12^.  a  year,  and  another  class  more  ? 
— I  do  not  know  whether  that  has  been  considered  or 
not,,  but  yon  will  observe  that  in  Edinburgh,  where  the 
Ivoyal  Society  exists,  a  society  which  also  attends  to 
geology,  there  is  not  much  inducement  for  members 
to  belong  to  both  societies,  and  to  pay  a  large  auniuil 
subscription  to  both.  Those  persons  who  are  able  to 
give  three  or  four  guineas  a  year  join  the  Royal  Society, 
and  would  not  give  a  large  annual  subscription  to  any 
other  society  with  similar  objects. 

12.537.  Then,  the  Geological  Society  of  Edinburgh 
is  mainly  intended  for  persons  iu  a  humble  sphere  of 
life  ?^ — I  do  not  know  that  it  was  so  intended,  but  the 
eftect  has  been  that  it  is  joined  mostly  by  persons  in  a 
Jiumble  line  of  life. 

12.538.  I  think  it  is  stated  in  the  memorial  that  a 
grant  of  50/.  would  put  the  society  financially  in  a 
very  satisfactory  position  ? — Yes  ;  the  secretary  in  his 
letter  mentions  that.     \_See  Appendix  XV.] 

12.539.  {Sir  J.  P.  Kaij-SkuttleivoHh.)  In  tlie 
course  of  recent  years,  what  would  be  your  opinion 
with  regard  to  its  application  to  the  purposes  of  scien- 
tific observation  and  research,  as  resjjects  Scotland  ; 
has  it  increased  considerably  ? — I  do  not  think  it  has 
in'creased. 

12.540.  I  mean,  have  private  contributions  remark- 
ably increased  for  the  pm-pose  of  encouraging  scientific 
observation  and  research  ? — The  only  case  that  I 
kuow,  is  the  establishment  of  the  Scotch  Meteoro- 
logical Society ;  I  am  not  aware  whether  the  Honor- 
able Baronet  means  any  new  society. 

12.541.  I  mean  not  only  any  new  society,  but  con- 
tributions towards  existing  societies ;  have  they  been 
consideralily  increased  ? — To  the  Royal  Society  there 
has  been  an  addition  during  the  last  10  years  of  some 
40  or  50  members. 

12.542.  Daring  the  last  quarter  of  a  century,  in 
England  as  well  as  in  Scotland,  the  resources  of  society 
\iii\e  very  greatly  increased,  have  they  not  ? — Yes. 

12.543.  So  that  the  wealth  of  Scotland  is  much 
gi'eater  than  it  was  before  ? — Yes,  it  Is  increased,  as 
other  parts  of  the  kingdom  have  increased. 

The  witnc'js 


12.544.  The  resources  of  the  Government  from 
taxation  for  all  purposes  must  have  also  been  very 
greatly  augmented  ?— Yes.  I  think  there  is  a  general 
feeling  in  Scotland  that  the  public,  perhaps,  have  done 
enough,  and  that  the  Government  has  done  too  little. 
At  least  we  discovered  that,  when  the  Meteorological 
Society  appealed  to  the  public  at  the  suggestion  of  the 
Chanceilor  of  the  Exchequer. 

12.545.  My  object  iu  this  ijuostion  is  rather  to 
point  out  that  with  the  very  great  increase  iu  the 
resources  of  the  country,  both  private  and  public, 
there  has  bet^Ji,  so  far  as  you  eau  see,  no  very  grc:M, 
increase  of  the  apjilication  of  the  public  wealth 
towards  objects  of  scientific  obscT-vation  and  I'cseareh  V 
— No.  Tint  whilst  there  has  been  a  great  increase  ol' 
wealth  iu  the  country,  it  is  right  to  keep  in  view  Ibat 
there  has  been  also  a  great  increase  of  burdens,  at  least 
on  all  heritable  property,  whercl)y  the  resources  of 
Government  have  increased.  For  instance,  in  mv  own 
county,  during  the  last  22  years,  there  has  been  an 
increase  in  the  rental  to  the  amount  of  43  |>er  cent., 
but  there  has  been  an  increase  of  the  burdens  upoii 
land,  to  the  extent  of  180  per  cent. 

12.546.  But  looking  at  the  whole  of  the  capitalists 
of  the  country,  it  would  he  necessary  to  take  in(o 
account  not  simply  the  revenue  fi'oni  land,  but  the 
revenue  from  profits  of  trade  and  from  aecnmulations 
from  profits  of  trade  ;  and,  taking  into  account  the  in- 
crease of  wealth  from  all  those  soui'ces,  there  does  not 
appear  to  be  now  applied  to  the  purposes  of  scientific 
observation  and  research  an  amount  proportionate  to 
the  increase  of  the  wealth  of  the  country? — That  i.~ 
quite  true,  I  think  ;  the  backwardness  of  the  Govern- 
ment to  aid  science,  has  not  had  a  favouraljle  effect  on 
the  willingness  of  the  public  to  give  aid. 

12.547.  (Chairman.^  Are  there  any  additions  that 
you  would  like  to  make  to  your  evidence  'i — Merely 
this,  I  see  that  the  employment  of  the  1,000^  grant  is 
stated  in  the  parliamentary  estimates  iu  this  way  : 
"  1,000/.  to  the  Royal  Society  of  London  to  enable 
"  the  society  to  carry  on  certain  experiments  for  a 
"  jDublic  object."  By  tliis  representation,  it  seems  as 
if  it  belonged  to  the  society  and  not  to  the  whole 
nation.  That  is  an  additional  reason  why  it  is  not 
known  in  Scotland.  This  inaccuracy  in  the  parlia- 
mentary estimates  ought  to  be  corrected.  I  would 
also  respectfully  call  the  special  attention  of  the  Com- 
missioners to  a  statement  appended  to  the  Memoi'i;il 
from  the  Royal  Society  of  Edinburgh,  showing  the 
very  large  amount  of  parliamentary  grants  given  for 
art,  education,  and  science  in  Ireland,  as  compared 
witli  such  gi-ants  given  in  Scotlaud.  From  that  state- 
ment it  will  be  seen  that  the  grants  to  Ireland  are  four 
times  greater  than  to  Scotland,  whilst,  as  showni  iu 
the  memorial,  the  Imperial  Trciisury  <lraws  from 
Ireland  (for  inland  Revenue,  customs,  and  jiust  ofll(;(;.) 
6,500,000/.  sterling,  and  from  Sci.tland  9,000,1)00/. 
sterling  ;  and  whilst  iu  Ireland  every  indivl'hial  <_\i 
the  population  contributes  to  the  Impei'ial  Treasury 
1/.  4ti.  yearly,  in  Scotland  evciy  individual  contributes 
21.  165.  yearly.  \_Sec  Appendix  XIV.] 
withdrew. 


V. 

Milnc-Home, 

Esq.,  LL.D., 

F.R.HJi. 

26  June  J87i. 


Adjourned. 
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Major-General  Sir  Henry  C.  Rawlinson,  K.G.Ij.,  LL.D.,  D.G.L.,  F.E.S.,  P.R.G.S.,  examined. 

12.548.  (Chairman.)  Yoa    arc    President    of   the      exist  between  the  Government  and  that  socletv  :   i\'ill 
Royal  Geographical  Society  ? — Yes.  you  be  so  good  as  to  explain  to  us  the  nature  ot  those 

12.549.  I  believe,   to    a    certain    extent,   relations      relations  ? — The   Government     consults     the     Ko\:d 
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M<ij.-Gcit. 

Sir  H.  i  : 

liiiw/iiisvri, 

K.C.n.,  ,yc. 
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Mui.-Ca.       Geoavaphiral   Soticty   hi»il  very  luimi'i'ous  mattovs.  12,533.  Have  you  coneidovcd  lioiv  you  would  wish 

&  II.  <;.        J  j^,  °^,' .,  incmoraudum   ivhicU  I  can  read  to  the  Com-  such  a  eouncil  to  be  constituted  ? — 1  Iiavc  recently  done 

Stm-lhisoi,,       ^jjjj^j^,,j  if  ,i,(,v  wish,  staling  the  nature  and  extent  of  so,     I  had  not  given  inueh   atlenlion   to   the  suhject 

A,c^i,,  ,y(;,      ^^^^^  i-^.l;itions  wilti  !lie  Govenunent.  hefote,  htit  I  have  recently  studied  the  propositions  of 

5  Jiil\~rs;2           l-\.),iO.   We  .-hall  I.e  verv  much   obliiicd   to  von   it  (,'olonel  8tritiige  iind  oi'General  ytraehey,  and  ahhough 

_"      you  will  read    thai    iriper  ?— '■  The   ch'iel'  suhjiel   on  I  agree   nitii  huth  of  them  in  general  principles,  yet 

"  wideh  the  Uoval  Ideographical  Society  has  dealings  I  do  not   exactly  agree   in  details.     It   seems  to  me 

■■  with    the  Ciolernment  is   that  of    expeditious   h.r  dial     liolh    of    those    schemes    are   ohjeetionable   in 

'•  Efeographical    and    general    scienlilic    invesligatiou.  e(Tlain  pacieniars.      1    think   that   Colonel    Strange's 

■•  Umang  ils  ivlmlc  existence,  of  42  years,  the  society  eomicil,  in  tin-   first  place,  is  unnecessarily  expensive, 

••  has  had.  on  inimerons  occasions,  to  apiilv  to  Govern'-  ami,  ni   the  second  idaee.  that  it  is   too  cumbrous  and 

••  mem,   either  for    pecuniary   aid    lo   aii   ex])e.liti(ai  now  ieldly  ever  to  act  with  effect.    On  the  other  hand, 

•■  orsaiiised    I'v    flic    sociefv.'   or    lo   recaaumend   the  I  lliink  that  tienend  Strachey's  pro|)Osal  for  the  mere 

■■   Government'  ilse'.l'  M    uiuierlake   expedilioii-,  sneli,  eimliiumnce  of  an  unpaid  commission  would   not  pi'O- 

"    ihv  example,  a...    llK>^e    lo    Ihe   jVrelie   reuiens,    Ihi'  dnee    Ihe  results   which   he   contemplates,  and    which 

■■   imorior    and'  Ihe    lunlliern    pans  of  Aus'l  taha,  and  we  all  disire.      1  helie\  e  that,  to  insure  a  due  sense  of 

•■   so  fonh.      The   aeliou    .'f  ihe  Goveininenl.  lla.ngh  responMlnidy,    Iherc     mini     lie     some     rennineralion. 

■■   generally  lilnaal  in    these  mailers,  has    l.ccu  inieer-  The  nninlirr  of  nieiiitiers  on  ihe  conneil  would  scam  to 

-   niin.   and,    appar.aillv,  gniiled    bv    no  principle    nr  be  nl'  in,  greal  iiiipia  liinee  ;  it  might  be  9,  or  11.  or  it 

■■  n>oli\e    be\oiid    Ihe  '  e|iiiiioiis  au'd   feeling-   ot  llie  niiglil    In.  b>.      1  .dioiild  r.Haimmend  a  numlier  within 

"  .Mini..-ler  oi'  llie  da\."  llni-e  liinils,      i  lliiiiklhal  the  niembers  should  receive 

I2.00I.   Will  yen  uive  some  iiislaiues  in  inn.^liafinn  a  cerfain  salary,  in  order  lo  make  lliem  leel  a  sense  of 

,,]■  ihi5  r_Iu  IS.iii  the  Council  asked  the  Gnvernmeut  re-poiisibdily.  and  lo  give   due  wiight   lo  llie  advice 

lo  c.nitribute    lowards  Caplain  Blirloirs  East  African       iheymiglil    .ilhr    lo    the  JMinisIca'.      Tlienmr I    of 

Kxpidilion,  which  resnlled   in  the  discovery  of  Lake  Ihai     salai\     is   a    matter  of    detail    whiidi    miglil    bo 

Tanganyika.      The  Governinent  gave  1,(100/.  willmut  settled    hereafler.       I    .should    not    propo.se    thai     Ihe 

any  further  pre.-snre than  a  conneil depniatinn  wailing  members    ga\e    up    Ihe    i\liole  of  ijieir   lime    10    Ihe 

en    Ihe    Foreign    Jlintster    and    siibmilling  a    i.tale-  business  td' the   council,  for  1  think    it  leotdd  be  suf- 

nnni    of     liie '^ebjeets     of    the    expedilion.    and    tlie  lleielil  lo     call    lliem    higellier     i'nv    a.    meeting,    say, 

loiile  ]iroposed.      In  IsliO  (.January  iUIi),  Ihe  Conned  once   a    week,   or    even    onee    a    hirlnight.      1     should 

haying  applied    lo    the  Feivigii  t  lifiee  li>    aid  Captain  lliinklhal    a    -ahiry  nt  .',0(1/.    a   year   would    be   quile 

.Speke's  Expedition  to  the  seiirees  el' th,'  Xile.  a  grant  sntlii.ieiil    r,  innnernti'in,    and.    without     entailing    any 

of  2.0OO/.  was   sauclioned    by  Lord  l!ii--ell.      Daring  great  expi'nse.  would  jiisl   Ihllil   tin-    e,inditien    wdiich 

ihe  six  years  front   IN.'iS   to  i'((i4,  Ihe  e.isl  of  Living-  I    (hink    so  ilesirable    in    the    eoiisliluliou    of   such   a 

^,tOlle"s  greal  Zambesi  Expedition  was  delraytal  by  Her  conneil. 

i\Iajesty"s  (iioverumenl 'lit  is  believed  to  have  aiuonnted  ]2,.oa4.  IJo  you  tliiiik   it   desirable  that  any  of  the 

lo  upwards  of  ott.OOO/.     T'lie  Coiiiieil  of  the  .Society  members  of  such  a  conneil  should   held    their  places 

took  no  jiart  in  promoting  this  ixpedilioii  :  it  was  done  e.r  ofjrr/o  ': — Xe.    I  would  rather  leave  Ihe  iKimiinition 

through  Ihe  Admiralty,  'ill  August  lsi;,5,  the  fioeern-  of  the  council  to  the  llinister   of  the  day.      1    do  not 

nieiit    refused    to    contribute     to    Dr.    Lit  ingslone's  see  aii\-  iiecessil\"  for   la'cating  .a   special  ministry  of 

C'enlral  Alt  lean  l^xpeilition  [the    on,,  in    which    he    is  seieiiee.    I  ihink  Ihe  .M  inister  of  Rdueation,  ns  he  acts 

now   engaged)  licyond    a  siib-eri|ilien    of   .100/.      A  in  edtiealional   matters  wilh   a  Council  of  Eduealiou, 

salary  to  Livingstone  as  consul  was  reliisi'il.      In  1S70  might    very    well     act    in    scienlilic    mailers    wiili    a 

ihe  i-"resideiit  solieitcl  the  Foreign  iVlinisier  for  aid  iiu'  council  ofsciiaiee.  and  I  think  the  iiomiuatieii  ol   the 

Livingstone,  then  ve[iorfed  desiiiule.      Tin'  application  conneil  of  sei,.iiee  slienl,!  be  at  his  discretion, 

was  refused  by  the  Foreign  Oillee,  but  gran  led  a  few  12,;^;o.  You   ari.   aware   tliat  Ihcre  is   not,  sirielly 

weeks  after  by  the  I'leaMiiy  lo  Ihe    exUait  of  1,000/.  siieaking,    ,,    ,1liiii-ler     of    Fdueallon   al    Ihe     |ireseil't 

In  1K71-72  onr  appiiiaiti.n,  "lor  ai,I  towar.ls  Dinvsou's  lime?_I  lefr  to   Ihe  Lord  I'rcsiilent  of  the  Council, 

iix],e,lili(,n   was  i„rni,ipl  ,rily  1  rinsed.      Tin-  (h,\eru-  wdiii  is,  e.i  e///r/o.  iniiiisler  for  eduealiou  and  nnnisler 

iiieni  formerly  de\oled  hnge'means  lo  Ihe  ih.s|,aleh  of  for  sehniee  :    (here  is,  indeed,  an  IMueali.m  neparlment 

1  xpeilitions  lor    scienlilic  re-eareh  to    the    Arctic    and  and  a  S.'i, .nee  ami  .\it  Department  of  the  tievernment 

Anlarelie  regions.      In  reia'iil  y.ars  il  has  declined  I,,  nmler  Ibe  Loi.l  rresident  at  Ihe  present  lime, 

inidertiikc  siiili  expi'ililhais;   at    leasl,  a  de|iiiliilioii  of  I2,.'i.l(;.    Yon  I  liiiik  he    might  miderlake    anydiilies 

Ihe  1,'oyal  Geograpliieal    Sociely's  Council    in  186,7  lo  of  lliis  kind  ?— Yes,  w  illi    tl'ie    assislanee  of  a'conneil 

ihe  Fir,-t  Lord,  ri'dinimending  an  Arctic  expedilion,  oi' sii,  nee. 

met  wilh  no  success.    Yet,  owing  io  the  gveal  ad\  aiiee  12, ,7.77.    On    Ihe    subjects    Ihai     yon    have   brought 

in  al!  hranches  of  sci,  nee,  I  In.,  arising  ,,f  in'w  problems,  feriyt.rd  as  insliinees.  1  ,-iiitpos,.  ihe'Cox  erumenl  could 

and  I  lie  jierli.eling  oririeniifie    iii>t  rum,  aits  for  ,,l,sei-  n.,1,  in  realilv.  oliiaiii  belter  advice  llniii  was  aMiiliible 

Miiioii    iinpiaeticahle    in  iotmi  r  limes,    ill, 're    is  miieli  rrinii  ihe  Coi'inril  .ililn'  lioval  ( ;,aierii]ihieal  S,,eiety: 

gr,  alfr  11,  cosily  for  sneli  e.\|,..,lit  ions  now  iliati  Hi,  r,.  but  ,1,,  y,,ii  lliiuk    thai  a,l\  I,'-,'  elMn,  bv  a  cuiieil.  siuli 

was  in  111,,  .lays   of  Larry,  f'riiiikbn,  ami    ill,.  l;,i:  ses.  as  y,,u  iiave  sn.egi'sied,  w,,ul,l  b,-  nuni.'likelv  lo  la'ceive 

I'hal     i.    a    brief   recapilidati f     ill,.    ,ippll,,aiii,us  alii  nl  ion  ?—\,.s.      The    Ciim.il  ,,|'   llie   C'eographical 

ivhiidi  In,.,,.  be,ai  ri  I'l'iiily  mail,,  lo  ill,.  G,,\,.rniii,.nt  by  S,„n,nyiio    ,l,,ubi   siipplb's    full    ami    clialile' informa- 

II      li"«^    ill,'  (,ry       II 'bill      ill,.     te,-,.|itn,ii     of    llial     inforinalion     has 

lay    s,,  spiakl  a,.|l,,i.  liiilu'rio    ivsl,.,!  upon   tin'    eapi  ie,',  .~ii    lo    sp,.ak,  ,if   the 

iiltii-.  Minislir,  III,,  n.asons  being  imi  genei  all  v— very  raii'lv, 

iliil    il  e.ir  I,,   yoiii-  in     liiep.-  „i,,.ii,    I'lih,.,-    I0|-    :ie,.,.pt  iiig 'or   1  ,.|usiii,v  an 

II    ill,'    |iaii     of'  llio  ap|,liea,li,iii.  so  Ihai    ilii'  Ci.iiii, 71    „1'   ihe   Geographical 

'■">'■'■ '■"!  i      III"  r,a,„.,Iv  ivl,i,.l,  ,1 1:1 11;,  sin.,.., -Is  ,S,„.ieiy  iieii-r   knows    ulnit    answer    it    wall    iv,.ei\olo 

mill    '■ I'd    of  an  appli, anion,  wliai,'!..,'  iiiav  111-  ihe  pressing  iirgmicy 

■-'■"■'"■'■■  "binli  iviailil  piodii,.,.  bnniii  i.la,-! |  oti  li,- ,.as,..    II„.  v,a  ^    siiii,.  applieniioii,  inih-ed,  fonmhHl 

Ptc^'"me  Ihai.  sinl.  ,.il,  l,y  ,■ inning  lo  a, -I  Inr  a,       iipuiiihe  , ,.  .;r,,iiii,l,  .  will    ill    on,'  ease  be   avecled 

e,.rlain  liiii,.,  w,iiil-l..na,i,.  i  sailii  imis  and  roll's  ,,i' ,,11;,',.  I,,,  and   in  an  olii,.,'  I,,'  ri'liis,',! 

»l"''l'  ™""l''    '"■    '■ lyaiiplieat, n    all    a-imis,  l2„i.7S.    ;Mi.|,|  ||,..n   apply,  l„  some  exl,-nt.  ev.^u 

f -'-••'''  V^h  m;=.hl  iK'i w.'i'.  oi'w >.'i    nie-hl       in  iiii'ea if  1  his  pi'„pes,',l  I'onncil  ?      Yon  wmdd  not 

'"■  II'"  'dniisii'i'  ol    111,'   ,lay.      Il  ;,pp,.i,,';.i   I il.,,,,      i,i,,|,,.  ii  ul,.: i,.|v  ii,'.',.,-,..ai'y  i'orlhe  Miiiisier  lo  follow 

ilc-elilil  anil  mo,  t   Mii|„.rl„nl   p„i„ll,,   (I,,,,   (,,,.    |,,,,.,  iln'mhie,'   gii.'i,    by    ihis  e'ouiieil.      Yon  liinsl  leave  a. 

leleniiee  lo  il,,' appomlm,  ,,l  ,,l  a  ,011,,, il    ,.„i|„.|.  n,,,,,  ...'liaiii  amount  of  discretion,  I  suppose    i.i  (h,- M  iiiisl,,,r 

<"   ""■    "!"""'i'""".;'';;    Aliiii,-,,.,.        I     ik    wilh    a  iMi.lei'anyeii'emnstaJieesr-Certainly.      1 11  jmlging  of 

'e-nsnltalo,'    ,' 'il    ,,l    si'iia,,','    (here    wmild     I,,'    a       ih,'    run, 'ii, ,11s    ami    Ihe    power  of  lln un.'.il     \    Ipu',' 

"'"■'■"I' linK""il"l'"il.y  "I'm-iion.  |„,,„    .„i,|,.,|    i,    „„„i,,  ,1,.,,,,,.,,    |,j.    ||,^,    |„.,,„.,|,,„|.  w'ilh 
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■\vhicli  I  am  wpH  acquainted,  nfforclr-'cl  by  ilie  action  of 
the  Council  of  Intlia.  lu  that  Council  the  j\]ini.^ter 
who  presides  has  it  always  iu  his  powei-  to  ovcn-ule  the 
opinion  of  the  Council ;  hut,  as  a  matter  of  fact,  he 
almost  always  yields  to  an  unanimous  Council,  and,  in 
ordinary  matters,  to  the  majority  of  the  Council.  It  is 
only  upon  questions  of  finance,  where  the  power  by 
law  rests  with  the  Conncil,  that  he  can  be  overruled, 
but  in  the  case  of  a  council  of  science  I  should  not 
propose  that  they  should  have  any  financial  power  at 
all.  It  would  bo  a  purely  consultative  council  for 
scientific  purposes,  and  I  presume  that  the  Minister  of 
the  day  would  on  all  ordinary  occasions  defer  to  their 
judcrment,  as  they  would  be  the  best  qualified  parties 
to  afibrd  him  advice. 

12,oo9.  With  respect  to  the  Indian  Council,  suppos- 
in<i;  the  ilinister  refuses  to  adopt  the  advice  of  the 
Council,  is  any  report  prepared  which  would  enable 
the  ]juljhc  to  judge  of  the  merits  of  the  case  between 
the  Minister  and  the  Council? — It  Is  provided  by  Act 
of  Parliament  that  on  all  occasions  where  there  Is  a 
divei'gence  of  opinion,  any  member  of  the  Council  may 
record  his  dissent,  which  dissent  is  circulated  and 
preserved  in  the  records,  and  may  at  any  time  be 
called  for  by  Parhament.  In  very  many  cases  such 
dissents  or  protests  have  been  called  for  by  Parliament, 
and  thus  published  to  the  world,  thereby  actlug,  no 
doubt,  as  a  check  upon  the  power  of  the  Minister. 

12, .560.  And  you  would  probably  recommend  the 
adoption  of  a  similar  practice  in  the  case  of  a  scientific 
council  ? — I  think  so  ;  I  think  that  would  be  desirable. 
12,.561.  (Dr.  Sharpeij.)  Might  there  not  be  a  report 
by  the  scientific  council  upon  any  question  submitted 
to  them,  whether  they  agi'eed  with  the  Minister  or  not, 
because  that  would  furnish  the  answer  to  an  applica- 
tion of  a  body  like  the  Council  of  the  Geof^raphlcal 
Society.  You  would  know  the  reason  why  any  appli- 
cation was  either  acceded  to  or  refused,  and  the  world 
would  know  it  also  ? — I  think  it  would  be  very  desir- 
able, that  a  sort  of  jjroces  verbal  should  be  drawn 
up  upon  all  such  occasions,  reciting  the  grounds 
upon  which  the  application  was  either  agreed  to  or 
refused.  What  we  rather  complain  of  at  present  Is, 
tliat  no  reasons  are  given  either  for  acceptance  or  for 
refusal. 

12,662.  (Chairman.)  Do  you  think  It  desirable  that 
this  council  should  have  the  power,  if  it  pleased,  of 
initiating;  proposals,  and  asking  the  Government 
to  consider  them,  or  would  you  rather  regard  it  priu- 
cijjally  as  a  consultative  council  which  the  Minister 
miglit  have  recourse  to  ? — My  Impression  hitherto  has 
been  that  It  should  be  merely  a  consultative  council. 
1  havr-  not  had  opportunities  of  studying  the  subject 
very  deeply,  so  I  hope  the  Commission  will  not  receive 
my  statements  as  authoritative  ;  they  are  simply  oflfered 
for  what  they  are  wortli.  In  the  Council  of  India  we 
have  no  power  of  initiation.  The  initiative  rests  with 
the  Minister,  or,  practically,  with  the  executive  officers, 
acting,  I  may  say.  on  the  inspiration  of  the  Minister, 
and  the  measures  are  only  brought  before  the  Council, 
in  a  sEibsequeut  stage,  for  their  approval  or  disapproval. 
12.563.  The  Admiralty  is  probably  the  depai-tment 
of  State  which  now  has  the  closest  relations  with 
science.  If  such  a  council  as  you  have  advised  were 
established,  do  you  think  it  would  be  advisable  to 
transfer  any  of  the  present  functions  that  devolve 
upon  the  Admiralty  to  the  Minister  of  Educa- 
tion, or  the  Minister  of  Science? — I  was  not  aware, 
until  I  read  Admiral  Richards'  evidence,  what  a  vast 
responsibility  the  Admiralty  have  had  in  regard  to  the 
scientific  portion  of  that  department.  I  perceive  that 
the  hydrographic  expenses  of  the  Admiralty  mount 
up  to  120,000/.  a  year,  and  I  certainly  should  not 
contemplate  a  minister  for  science  taking  charge  of  all 
that  expenditure.  In  the  case  of  one  single  estabhsh- 
mcnt,  the  Greenwich  Observatory,  it  has  occurred  to 
me  that  it  would  be  desirable  that  the  council  of  science 
sliouid  liave  the  control  of  it ;  liut  I  cannot  think  that 
in  I'Cgard  to  the  ordinary  surveys,  or  in  the  general 
hydrographic  operations  of  the  Admiralty,  there  would 
ho  any  occasion  for  its  interfering.     Neither  would  it 


be  iieccss;iry  for  the  council  to  interfere  with  the  prac- 
tical expei-imeuiSj  -which  cost  probably  hundreds  of 
thousands  a  }-i,-;Lr,  and  which  arc  carried  on  at  present 
under  the  Ordnance  Department  ;  I  mean  the  experi- 
ments relating  to  arms  of  precision,  projectiles,  armour- 
plated  vessels,  &c.,  &c. 

12,o64.  Still  the  Admiralty  might  be  able,  on  various 
questions  which  would  arise,  to  obtain  valuable 
advice  from  this  couucil,  if  they  thought  fit  to  apply 
to  them?  — I  should  think  in  all  qirestions  involv- 
ing mathematical  caleulalions  that  the  Admiralty 
would  derive  benefit  from  the  council,  as  also  mi-^ht 
the  Ordnance  Department  and  the  other  practical 
scientific  departments  of  the  Government.  I  may 
mention  to  the  Commission,  in  reference  to  this  sub- 
ject, that  the  desirability  of  such  a  council  is  eonstanll}- 
brought  to  my  observation  through  another  channel ; 
nameiy,  through  my  duties  in  the  Council  of  India,' 
where  we  perpetually  have  references  before  us,  which 
we  are  really  unable  to  deal  witli.  These  refr-rences 
recall  most  forcibly  to  us,  and  very  frequently,  tin? 
necessity  for  the  existence  of  such  a  council  as  I  have 
proposed.  I  have  jotted  down  this  mornino-  a  few 
heads  of  such  subjects  whicli  the  Commission  may 
like  to  hear,  and,  if  further  information  is  reqiured, 
I  shall  be  quite  ready  to  answer  any  questions  about 
them.  The  heads  I  allude  to  Indicate  the  sort  of 
scientific  questions  referred  to  us  froiil  India. 

12,56o.  We  shall  be  glad  to  hear  them? — I  may 
observe,  to  commence  v/ith,  that  it  is  of  especial  signi- 
ficance that,  upon  the  majority  of  those  references  we 
should  be  unable  in  the  Council  of  India  to  give  satis- 
factory answers,  since  we  are  In  a  better  position  than 
most  other  departments  of  the  state,  havln^  men  of 
consitlerable  scientific  attainments  both  upon  the 
Council,  and  also  attached  to  the  ofBce.  We  have,  ibr 
Instance,  Sir  William  r>aker  upon  the  Couucil,  and 
General  Strachey  and  Colonel  Strange  both  attached 
to  the  office  ;  yet,  notwithstanding  their  valuable  aid, 
there  are  many  subjects  referred  to  us  with  which  we 
are  quite  Incompetent  to  deal.  The  first  subject  I 
have  noteil  Is  the  manufacture  of  iron  and  steel  in 
connexion  with  the  Kumaon  Ironworks,  the  question 
having  arisen  whether  it  might  be  desiraljlc  for  the 
Government  to  take  that  manufacture  Into  its  own 
hands.  Secondly,  there  is  the  efflorescence  of  soda  on 
irrigated  lauds.  A  very  large  portion  of  the  Douab 
being  thrown  out  of  cultivation,  in  consequence  of  a 
deposit  oj-  an  efflorescence  of  soda  followiug  upon  the 
artificial  irrigation  of  the  lands,  the  Indian  Govern- 
ments refer  to  us  to  know  how  the  evil  is  to  be 
remedied,  and  we  are  really  unable  to  answer.  A 
third  question  refers  to  the  conslituent  chemical  ingre- 
dients in  beer.  The  fermentation  of  beer  is  a  nuiUer 
which  may  involve  a  loss  of  200,000/.  or  300,000/. 
a  yeaj-  to  the  IJritisli  Government,  yet  it  appears  prac- 
tically to  be  quite  an  open  question.  We  are  of  course 
uitable  to  deal  with  it ;  and  when  we  refer  to  the 
brewers,  we  get  different  opinions,  (he  question  being 
one  of  chemical  analysis,  on  which  the  '■  experts  "  dis- 
agree. Another  very  large  question  has  reference  to 
the  desiccation  of  land.  Owing,  it  is  said,  to  the 
destruction  of  the  forests,  ^i  very  large  belt  of  country 
inside  the  Ghauts  is  becoming  desiccated  ;  that  is, 
the  monsoon  does  not  penetrate  as  fiir  inland  as  ibr- 
merly,  in  consequence,  as  It  is  asserted,  of  the  diminu- 
tion of  the  forest.  The  cxient  of  land  so  aifected  is  a 
belt  of  between  50  and  100  miles  along  the  range 
of  the  Ghauts.  Then  there  is  a  question  as  to  the 
construction  of  harbours  around  the  coasts  of  India, 
which  has  given  rise  to  most  serious  consideration. 
Many  of  these  questions,  I  may  observe,  are  practical 
and  economical,  hut  still  there  is  a  scientific  element 
in  almost  all  of  them.  In  regard  to  this  question, 
for  instance,  of  the  construction  of  harbours,  wo 
have  sent  out  one  of  the  best  men  we  could  get, 
namely,  Mr.  Robertson,  for  the  purpose  of  examining 
locally  all  the  various  sites  for  harbours,  hut,  after  he 
has  satisfied  himself  upon  (lie  Weal  aptitude  of  llie 
sites,  there  will  remain  a  number  of  scientific  questions 
to  be  considered,  involving  diilicuit  points  of  physical 
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hydrotir.iphy,  wliicii  Hio  Council  of  India  is  cert.ainly 
incompetent  to  deal  with.  There  arc  nlso  caniil  pro- 
jects generally.  The  Ganges  ciunil,  for  instance, 
c(\vo  rise  to  a  violent  controversy,  wliich  lasted  for 
many  years  between  the  late  Sir  Prohy  Caiitley  and 
Sir  Arthur  Cotton,  and  which,  in  fact,  is  not  finished 
even  at  the  present  day,  (piestions  of  liydranlies  hcinc^ 
in\i.>lved,  npon  which  the  beyt  enj^ineers  fake  diiTerent 
\Ir\vs,  and  simihii-  qnes(inns  ar<'  (.■on^it.antly  cmppini; 
u]).  Then  there  U  the  whole  siilijei-l  of  the  construc- 
tion of  raihvtiys,  and,  as  a  part  nl'  i(,  the  great  con- 
troversy which  is  nuw  going  on  in  India  npon  the 
resi)eetive  merits  of  the  broad  and  naiTOW  gauge. 
The  system  has  now  been  adopted  by  the  Govei'nuienI, 
of  India  of  using  a  n;irrow  gauge  instead  of  llii' <ild 
gauge  of  5  feet  (i  inches,  idl  the  new  state  railways 
l>eing  made  upon  the  metric  gauge  ;  that  is  to  say, 
a  gunge  of  o  I'eel  ;i;;  inches.  Another  matlcr  of  con- 
sider;ilile  iinporlniire  is  (he  founding  of  brass  guns. 
We  ha.ve  in  Iiiiliji  a  vast  numlier  of  old  brass  guns 
whieh  -we  sup[Mised  we  shonid  he  able  to  melt  U|)  and 
recast  ;  but,  laleh',  from  experiments  made  at  Wool- 
wich, we  were  informed  that  the  art  of  founding  brass 
guns  w:is  lost,  that  (lie  same  gnus,  in  fact,  caanot  lie 
lounded  now  that  were  founded  formerly,  and  that 
they  have  been  fibliged,  accordingly,  to  give  up  any 
fnrther  attempts  at  Woolwich.  Wc  have  since  insti- 
tnled  a  course  of  experiments  in  India  under  Colonel 
JIaxwell,  and  lie  Jinds  the  same  result  there,  so  that, 
whatever  be  Ihe  reason,  there  can  be  no  doubt  as  to 
the  fact.  Probably  the  real  ditierence  is  in  th<' 
iinprfivement  of  the  gunpowdei',  but  the  practical 
eth'ct  that  we  fnid  is,  tliat  no  brass  gun  cast  at  the 
present  tlay  will  sb-ind  a  moderate  series  of  discharges, 
but  that  they  all  run  or  scrape  at  the  moulh.  Now 
tills  is  a  question  whieh  involves  a  large  money  expen- 
diture, and  iji  regard  to  whieh  we  do  not  know 
whether  science  or  ])raetice  is  at  fanlt.  Then  there  is 
the.  jiublicafion  ol'  works  on  the  Fauna  and  Flora  of 
India,  which  is  always  going  on,  and  ui)oii  which  we 
want  scientihcojiinionsas  to  the  value  of  the  researches. 
Otherwise  wo  miiy  he  throwhig  away  hu'ge  sums  of 
money  upon  what  is  not  worth  publishing.  There  arc 
also  ;l  iiiuuber  of  snialter  scieiitilii/  matters  whicli  I 
|];ive  placed  at  lln-  end  of  my  list,  such  as  deep  sea 
ili'cilgiiig  ;  lI"Le  (.ioihuery  "vvoi-ks  ;  irrigation  works 
gi.'iHTiilly ;  mi  lies,    grologicii!    siir\'e\-,    great    trigoiio- 

jects  are  eonil;mliy  cnniing  honir.  and  we  have  no 
iii(;ins  of  ;(]l-■\^■^'r)llg  ilinn  in  our  own  body,  while 
ii  is  very  nnsansfiieioiy  to  be  ol.lig-d  to  sen^l  out  H.r 
grj'fnifoiis  iiifoi  iii;ilion.  "We  do  Sometimes,  it  is  Irne, 
;i|i|>l'  lo  iiidi\'idir;ils  ;nid  souK'times  to  societies,  litit, 
ill  \ery  majiy  ca-c-^,  \  ;im  afraid,  the  questions  are 
slieUed,  because  tlirre  is  no  eonqieleiU  and  authori- 
lative  boily  to  \-o{'<t  1o. 

l-J.r/T}.  Ale  yon  not  nfraid  thai,  however  :ible  .■md 
<  ii,iii..|H.  Iho  ineinhct-.  of  ihe  pro|H.sed  Consul  l;i  1  i^  e 
eoiMicil  rniglil,  l.e,  (ptc-lioiLS  wotdd,  from  liiin^  b.  iinio, 

aii-r     wllieli     flioy   ;ilso  WollM      liliM      I  helllsel  VeS     MM.'lMc. 

1o  solve  >—l  lliiiik  very  jiossihly  or  very  ].rol,;iI.ly 
siicli  r,ii.>lIons  xvouM  ;iri-c. 

|-i,.V;7.  Il'-w  would  yi.ii  reeoiiiineiHl  lb:. I.  lliry 
.ie,nM      procr,.,|     ii,     s.ieh     <.;,ses  ?— A(     :u,y    rUv     lli'e 

iiicinl..',rs  of    Dk'  <-o 'il  olVcieiice  woiil<l     know    llieu]- 

selvris  wlio  were  IIm'  1,i',-,(.  |nrllr;-;  |o  irWi  (o,  ;i.nd  lli.'H. 
is  a  sorl.of  kn.,wle.l',r  \vliicii  we  of  llie  I  nai;i  n  Connei  I 
douol.  |,.,...... 

rj.rj,H.  Tlnii  ynn  wonM  eonleiiiiplMe  ll,e  council 
hikin-  inlvicr    iVotn   |MTS(,ns     l„:von,l   ilsown    liuiils?— 

Ye-,    I     II, ink      Ihcv    ■■[, -1    l;,l.o^||;,|.  ;„lvice     wLc,    it    is 

nece.s;ny,:MHl    1    Hunk    I.I, 


Parliament,  by  the  Minister  for  India,  The  Council  is 
divided  into  six  committees.  We  transact  the  busi- 
ness of  the  office  in  committees  in  the  first  instance, 
and  then,  once  a  week,  the  members  meet  in  full 
council,  when  all  the  papers  that  have  been  passed 
by  the  various  committees  during  the  week  are  read, 
and,  if  necessary,  discussed;  and  if  any  question  re- 
quires furliier  discussion,  the  papers  remain  on  the 
table  for  a  ^v'eek  to  be  decided  at  the  next  council; 
but  yon  will  readily  understand  that,  seeing  that  the 
Council  of  India  has  to  control  the  whole  operations 
and  expciidiliire  of  that  vast  country  in  military, 
|)olitica!,  judicial,  revenue,  and  financial  matters,  as 
well  as  jnihiic  works,  railways,  and  telegraphs,  the 
amount  of  its  work  is  very  much  more  than  could 
possibly  come  l>cforc  a  council  of  science. 

12,.j70.  {Professor  Stohes.)  Did  you  contemplate 
that  the  a,ppointment  of  the  members  of  the  council 
sliouhl  b(^  ibr  life,  or  for  a  limited  number  of  years,  or 
for  the  dnratiou  of  the  existing  Ministry  ? — I  think  it 
would  n(!ver  do  to  have  the  council  dejtendent  upon 
tlie  duration  of  the  existing  Ministry.  I  shf,uld  re- 
commend their  appointment  for  a  period  of  yeai's. 
I  think  five  years  ivould  be  the  best  period,  and  I 
shotild  I'ccommend  their  being  rc-eligible,  after  retiring 
for  a  year. 

12.571.  Would  you  make  provision  that  vacancies 
should  occur  from  lime  to  time,  or  wouhl  you  change 
the  whole  council  at  once  ? — I  sliouhl  propose  to  retire 
not  more  than  a  third  at  a  time.  Before  the  transfer  of 
the  go\crn]niMit  of  India,  the  Crown  members  of  the 
Court  of  Dir'x-tors  were  appointed  in  the  same  manner. 
The  period  of  service  was  for  six  years,  but,  as  it  was 
necessary  to  introduce  six  members  on  the  first  occa- 
sion, the  new  directors  wore  divided  into  three  classes, 
in  order  to  promote  circulation,  that  is,  two  of  them 
were  to  sit  for  the  wdiole  six  years,  two  for  four,  and 
two  for  two  years ;  but  when  once  that  operation  of 
varying  the  date  of  entry  had  been  gone  through,  the 
service  would  be  unifbnnly  for  six  years.  ]  think 
that  some  arrangement  of  the  same  sort  might  be 
applied  in  this  instance. 

12.572.  Do  you  contemplate  that  if  i\-ouhl  be 
necessary.  In  all  probability,  (hat  the  iMiiiisfry  should 
require  to  consult  the  council  so  often  as  once  a  week 
or  once  a  fortnight  ? — The  Cotincil  of  India,  by  Act 
f)f  Parliainent,  is  obliged  to  meet  once  a  week,  and 
that,  I  dare  >:\\,  has  somewhat  inilueneed  me  in  form- 
ing an  o[,inion  upon  the  subject.  1  do  not  see  any 
necessily  for  nmeting  so  often  as  once  a  week  or  oacu 
once  a  fortnight,  but  I  tluuk  there  ought  to  be  a  miui- 
nuim  attendance.  I  think  the  counell  should  meet, 
eerlainly,  at  siime  iixed  piTiod  ;  iill,er\\ise,  if  it  were 
at  the  option  of  the  IMinisler  to  c;ill  ihi^ni  logether, 
they  might  Ix  eoi,ie  (juite  an  iiu,per;.f  ive  bodv. 

12. -V;:;.  (^Kieslions  mi-hl.  IVom  liiur  lo  iinie,  arise 
whi,.I,  inv,,hod  a  km.^^ledge  .,r  .eleuce  and  npon 
whieh  the.  Minisler  would  wish  to  consult  iho  council 
:i.(  onee  ;  I I,erefore,  I  ]>resnme.  you  conleniplate  his 
l,:i\in-  lhi>  |,owcr  of  calling  sueli  meetings  as  might 
be  i'ei[nireil  ? — Certainly. 

12,57  1.    illlt  yun  would  ;ilso    jix  a  eerlaiu  uiluiimnn. 


nkl 


nkl     be     l,;,nMy   l;o 
vi.ln.ls    ei,g.;^c,|     in      , 

inloniKilion  gr;,(nil(„, 
by  a.  council  whieh  w;i. 
l2,5Gf».  Ul'  how  I,,;. 
CoiMKul  r.(,iisisl,  ?— Til 
meinljers,  all   to  be  :ip| 


|,ay  \ 
Ih.'.l 


I  lldnk 
,.II- 


v;ile 


el 


-e;,,vl„.s,  :,^    ,,1)    ■■,,,■1 

Hll,le,      ^:hoHl<l       InilH'd 

;illy    when    ;i|,j.lir,|  |, 


il.eirs;,kn-lr,|. 

ly    menihc,',.    Hoes     Ihe     ln,li:,n 

Imliaii  C<,iM,cil  r^oiisislsof    15 

jiiiteil,  miA^'V   the    new  Act  of 


>  tin 


Id  be 


elii 


-Thai 


st  \\\vM   I  WiMild    inopose.      1 
IMuii^iei   shontd  have  ihe   pou  er   ok  calling 
speciiil   ineehng  of   the  .■ounell   ;,I   u\yy  time,  but  Ihift 

■"'  ' '"'i'  >li"nld  not   meet,    less  fi  e(]U<M,l  ly  Hkiu  onco 

l''|-|iNglH-  I  do  not  think  ihat  lli;il.  is  too  oben, 
■ly  niei  as  a  n-,aller  nf  lorni.  I  would 
lime,  i,i;ike  il  eompnisi 
,d.       We    h.ne    no    bni 


,1v    Ih. 


Ih. 


-orl  in  ihe  h,.li;in  Counell.  The, 
Ac.l.  of  I'rtrlkinirnI,  deh'rminiiig  ;i,  ,, 
:,ny  liyeia-w  ohiigiiig  so  ma.uycotim 


1  every 
.d  ilnit 


slill  (ind, 


.  Ih 


■ity. 


I  pi 
\Vhen  a  liltle 


:ik<' 
ch  olh. 


elaxati. 


,  bi 


Is  n(,[|iiiig  ill    ilie 

has  (o  alleml,  but 

attend  willi  uiucli 

is    iieeessiiry,  "we 


th 


age,  (broiiglnjnt  llie    year 
lere    ar(^    ceil;i,nily  more   llian  three  quartei'S  of  the 
lemliers  attending  eyery  week. 
12,575.  If  tho  number  of  meetings  of  Ibis  council 
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which  may  be  held  in  the  course  of  the  year,  is  very 
uncertain,  and  if  it  be  left  a  good  deal  to  the  discretion 
of  the  members  whether  they  attend  or  not,  are  you 
of  opinion  that  it  might  work  more  smoothly  if  the 
remuneration  were  made  according  to  a  liberal  scale  for 
each  day  of  attendance,  than  if  a  fixed  salary  were 
given  ? — I  am  aware  that,  in  the  case  of  many  boards 
of  mercantile  directors,  that  rule  is  followed,  and  I  am 
also  aware  that  in  the  old  Court  of  Directoi's  of  the 
East  India  Company  there  wei'e  fines  for  non-attend- 
ance, which  were  distributed  among  those  who  attended, 
but  I  do  110 1  like  the  system  myself;  I  think  it  is 
rather  a  shopkeeping  style  of  remuneration,  and  that 
it  would  not  operate  very  strongly  upon  gentlemen 
who  felt  it  their  duty  to  attend.  Perhaps  it  would  bo 
well  to  consider  such  a  plan  of  remuneration  if  the 
members  of  the  council  were  persons  in  business  for 
whom  every  hoiii-  was  of  importance,  but  I  did  not 
contemplate  that  Ihafc  would  be  the  class  of  persons 
called  to  the  council,  and  so  I  never  gave  this  par- 
ticular matter  my  full  consideration. 

12,57f>.  {Dr.  Sliarpci/.)  I  wished  to  put  that 
question  from  a  diffei'ent  point  of  view,  namely, 
with  the  view  of  rcahy  finding  out,  practically,  what 
ought  to  be  given,  not  so  much  as  an  inducement 
to  the  members  of  the  council  to  attend,  but  in 
order  to  aflbrd  a  proper  remuneration  to  the  council 
for  the  time  that  was  demanded  of  them.  That 
would  be  a  practical  way  of  ascertaining  it,  if,  in  the 
coramc  11  cement,  at  any  rate,  they  were  paid  for  at- 
tendance. I  should  not  contemplate  dividing  the 
fees  of  the  absentees  amongst  those  who  come, 
as  is  done  on  some  boards.  In  the  case  of  the 
General  Medical  Council,  which  is  a  body  constituted 
by  Parliament,  the  members  arc  paid  so  much  for 
their  attendance,  and  it  is  conceived  that  in  that 
way  the  question  is  practically  solved  of  what  is 
suitable  as  remuneration  ;  whereas,  if  you  begin  with  a 
salary  it  would  be  quite  uncertain  what  amount  of 
salary  should  be  assigned  to  the  members  ? — I  do  not 
think  that  my  evidence  upon  a  matter  of  this  sort 
would  be  of  any  value  to  the  Commission.  It  is  a 
question  upon  which  I  am  really  unable  to  give  a  better 
opinion  tlian  anyone  you  might  pick  up  at  the  corner 
of  the  street. 

12.577.  {Professor  Stoltes.)  You  contemplated, 
I  think,  that  the  whole  of  the  time  of  the  scientific 
men  who  were  members  of  this  council  should  not 
be  taken  up  witli  that  work  ? — Decidedly  it  f-hould 
not. 

12.578.  Would  you  debar  them  from  undertaking 
any  other  work  which  would  tie  them  down  to  par- 
ticular days? — I  think  that  if  they  took  the  situa- 
tion of  paid  members  of  the  council  of  science, 
they  should  be  ])repared  to  atteml  upon  such 
days  Vi^  the  Minister  might  summon  them,  and  that 
they  sliould  make  their  other  arrangements  coincide 
with  this  duty.  I  do  not  consider  that,  by  this,  they 
would  bo  debarred  positively  from  taking  other  work. 
The  attendance  at  the  council  might  be  inconvenient 
to  them  toinctimes,  but  I  think  they  should  be  prepared 
for  that. 

12.579.  Then  you  would  contemplate  that  only  such 
men  should  accept  the  office  of  a  menilier  of  the 
council  as  had  their  time  so  far  at  their  own  dis- 
po.nil  that  they  could  arrange  their  work  indillerently 
for  this  day  or  tliat  day  ? — I  think  that  that  would  be 
desirable. 

12.580.  Would  you  cuntemplale  that  this  consulta- 
tive council  should  be  in  a  confidential  relation  to  the 
Minister,  so  that  they  should  be  a  sort  of  intermediate 
body  between  the  scientific  men  of  the  country  and 
the  Ministers,  and  be  able  to  enter  into  the  feelings 
of  both  bodies  ? — Yes,  that  would  certainly  be  most 
desirable,  because  one  of  the  most  important  functions, 
as  1  conceive,  of  the  Minister  in  consultation  with  his 
council  would  be  in  relation  to  the  scientific  institutions 
of  the  country,  with  a  view  to  their  improvement,  and 
possilily  their  re-organisation. 

12.581.  Would  you  contemplate,  with  a  view  to 
maintaining  harmonious  relations  between  the  council 
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and  the  Government,  that  the  Minister  himself,  or,  in 
his  absence,  some  one  connected  with  the  Government, 
.say  an  under- secretary,  should  take  the  chair  ? — 
Judging  again  from  the  example  of  the  Indian  Coun- 
cil, I  think  it  would  be  advisable  that  there  should 
be,  annually,  one  of  the  actual  council  nominated  aa 
vice-president,  to  take  the  chair  in  the  aljsenceof  the 
president.  I  think  that  that  arrangement  would  be 
much  more  satisfactory  than  tliat  one  of  the  executive 
officers,  which  the  under-secrctaries  are,  should  pre- 
side. It  is  only  in  the  unavoidable  absence  of  the 
Secrctiiry  of  State  for  India  that  the  vice-president 
presides. 

12,582.  {Sir.  J.  ]\  Kaij-SJmttleworth.)  Do  you 
think  that  a  salary  of  500/.  a  year  would  be  sulficicnt 
for  a  member  of  the  proposed  council  of  science  ? — 
I  do  not  pro[iose  that  these  gentlemen  should  give  up 
the  whole  of  their  time.  It  seems  to  me  that  500/.  a 
year  is  a  sufficient  retaining  fee  for  a  couple  of  hours' 
work  once  a  week  or  once  a  fortnight.  I  do  not  imagine 
that  the  councillors  are  to  undertake  experimental 
research  or  any  of  the  actual  labour  of  science.  They 
would  merely  devote  their  attention  to  the  business 
of  the  council  for  a  very  limited  time,  and  the  whole 
sclicme,  it  must  be  borne  in  mind,  is  merely  a  tentative 
process.  If  500/.  a  year  is  not  enough  to  obtain  the 
services  of  such  men,  the  amount  must  be  raised.  I 
only  throw  it  out  as  a  suggestion,  for  I  am  really  not 
able  to  give  any  decided  opinion  upon  the  subject. 
I  know  that  in  the  Indian  Council,  before  the  transfer 
of  power  from  the  Board  of  Directors  to  the  Secretary 
of  State  in  Council,  the  remuuei'ation  was  500/.  a  year. 
Afterwards,  the  Council  of  India  had  much  more 
important  functions  to  perform,  having  been  entrusted 
with  the  control  of  the  revenues  of  the  whole  of  India, 
and  it  was  necessary  to  obtain  the  services  of  a  body 
of  men  who,  in  such  a  responsible  position,  should  have 
the  confidence  of  the  country.  I  believe  that  it  was 
mainly  upon  these  considerations  that  the  numbers 
were  fixed  at  15,  and  the  salary  was  raised  to  1,200/. 
a  year. 

12,583.  But  seeing  that  this  council  would  repre- 
sent whatever  tJiere  might  be  in  the  executive 
Government  to  appreciate  scientific  subjects— that 
there  would  be  referred  to  it  all  that  class  of  questions 
which  you  have  enumerated  as  coming  at  present  for 
solution  to  the  Council  of  India,  for  dealing  with  which 
you  regard  the  council  as  incompetent,  and  that  from 
other  great  departinents  of  the  State  there  might  and 
certainly  would  come  up  questions  of  a  cognate  cha- 
racter tor  the  consideration  of  the  council — do  you 
not  think  that  such  a  council,  if  it  were  once  regarded 
as  a  new  and  essential  feature  to  the  operations  of  the 
Government,  would  require  a  considerable  sum  for  the 
discharge  of  its  duties,  and  that  it  ought  to  be  placed 
ai  once  in  a  position  of  honour  and  of  considerable 
emolument  ? — It  very  much  depends  upon  the  extent 
of  the  functions  of  the  council,  and  the  work  they 
would  have  to  do.  I  have  not  been  able,  as  jet,  to 
realise  to  myself  what  the  precise  extent  of  their  work 
would  be.  There  is  a  great  deal  to  be  said  on  both 
sides.  I  look  upon  the  present  scheme  as  a  mere  tenta- 
tive process.  The  Minister  would  lie  able  to  judge  how 
the  scheme  v/orked  alter  a  time,  and  he  would  come 
to  Parliament  for  any  fiu'ther  augmentation  of  the 
sidaries  whicli  might  be  desirable.  The  salary  of 
500/.  is  only  an  idea  I  throw  out,  for  I  have  no  very 
strong  opinion  upon  the  suliject,  one  way  or  the  other. 
12,584.  The  result  would,  to  a  great  extent,  depend 
upon  the  degree  to  which  the  Government  was  con- 
scious of  the  need  of  such  aid,  and  upon  the  number 
of  questions  whicli  came  before  the  Goverment  which 
could  be  properly  referred  to  such  a  council? — I 
imagine  that  the  Government  would  principally  feel 
the  necessity  of  referring  to  the  council,  so  far  as  the 
claims  of  science  are  concerned,  in  regard  to  practical 
questions.  Experiraeutal  research  is  not  a  matter 
which  the  Government  would  lake  up  voluntarily. 
Experimental  research,  or  investigations  in  inorganic 
science,  might,  it  is  true,  be  pressed  upon  it  from  the 
outside,  but  I  do  not  think,  at  present,  in  this  practical 
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o-0-ftheai.l  ago,  that  they  -^'oiild  be  thus  pressed  to  Jiny 
very  grciit  extent.  1  have  heard,  indeed,  many  people 
say  thiit  they  think  it  is  better  that  all  snch  matters 
should  be  leit  to  private  organisation.  For  my  own 
part,  I  think  that  Government  encouragement  to 
scienee  is  desirable,  and  1  may  say  necessary,  but  still 
I  do  not  think  that  it  is  re<piirei],  or  that  it  is  advis- 
ble  to  carry  sneh  encouragemenr  to  the  extent  recom- 
mended by  Colonel  Strange. 

13,580.  But,  \vi(hout  carrying  it  at  all  to  the  extent 
recommended  by  Colonel  Strange,  if  the  coLincd  were 
limited  to  a  tow  men  of  pre-eminent  ([tialilications, 
representing  the  seieiitirtc  institutions  of  tlio  country, 
that  which  I  want  to  ascertain  is,  whether  it  would 
not,  in  thefir^t  instance,  forlhovcry  purpo^iC  ol'mukin-j; 
the  experiment  a  i'air  and  eti■l.^ctu;d  one,  \>r  di-^ir.il>l'> 
to  phiee  the  members  of  it  in  a  [tositiun  of  cuii.-idi'ra- 
ble  honour  and  emolument? — Crrtainly,  itis  desiiuble 
that  they  should  be  in  a  position  of  hanour,  in  ordci- 
to  commauil  consideration,  but  I  doubt  if  such  con- 
sideration would  depend  mueh  upim  ihe  amount  of 
salary  they  would  reeei\e. 

12,586.  (  Ch'iinmn).)  Do  you  tliink  it  is  quite  clear 
that  ail  the  members  of  the  council  should  be  persons 
of  "reat  scientific  attainments,  or  might  it  be  desira- 
ble that  there  should  be  a  certain  infusion  of  persons 
more  connected  -with  administrative  work  ? — I  think 
that,  in  all  councils,  it  is  desiralde  to  combine  as  many 
qualifications,  practical  as  well  as  scientific,  as  possi- 
ble, and  it  Avould  certainly  be  desirable  to  have  some 
members  skilled  in  administrative  functions.  I  think, 
moreovtT,  that  all  men  of  science,  who  are  also  educated 
men  of  the  world,  naturally  have  a  sort  of  adminis- 
trative aptitufle  ;    it  is  part  of  their  education. 

12,.j87.  Should  vou  apprehend  that  a  minister  would 
find  it  a  very  ditficnlt  task  to  constitute  a  council  in 
such  a  manner  as  to  command  the  confidence  Iiotb  of 
the  public  and  of  scientific  persons? — No,  I  should 
think  not.  I  shouhl  thinka.  minister,  with  the  latitude 
of  selection  whieh  he  would  ha\e  in  a  countT'y  like 
this,  would  have  no  diiHcully  in  IjrJnging  together  a 
council  of  10  or  15  gentlemen  whose  qnalificattous 
and  reputation  would  command  the  respect  of  the 
world,  and  whose  opinion  would  fortify  him  in  his 
decisions,  and  be  of  great  national  benefit. 

V2,'jH^.  I  lielieve  the  Koyal  Geographical  Sdcicty 
receives  a  subsidy  from  the  government  of  oOU/.  per 
annum.  What  is  that  sum  voted  for? — That  sum 
was  granted,  as  far  as  1  remember,  in  the  year  1S.)4, 
for  the  |mrpose  of  keeping  up,  as  the  original  grant 
says,  a  map  room  for  general  reference.  In  the  ori- 
ginal Treasury  lei  ter  nothing  was  said  about  ju-oeuring 
maps,  but  we  liave  always  considered  that  to  In;  an 
oldigatif)n  which  (he  gi-ant  entailed  upon  tis,  and  we 
liave  consequently  gone  on  year  by  year  jjurcliasing, 
or  otherwi.-e  nhhiinjug,  all  the  maps  that  are  pid.illslied 
throughout  ljii-o|je,  in  fact  throughout  tho  wnrld, 
until  now  we  have  ii  euUccfion  of  <'ver  ()0,00l).  And 
We  have  I'ceently  huilt  a  veiy  .spacious  and  con\enienl, 
roi.in,  ()0  feet  by  40  fec.t.  h)r  ihe  purpose  .d' exiiibiliiig 
these  mafis  lo  llie  jmlilic.  ii  I  might  be  allowed  te 
refer  Ui  a  me.uioranduni  \vltich  J  liave  drawn  n|i  upon 
the^  suhjer:f,  1  tldid;  llie  inlbnnalion  might  hi-  in- 
t<;re,f.)ng  I.,  llie  < 'onuniSM.Hi.  'I'he  niemni-;uiiln ni 
rehih'.s  \>,  in(|iiii'ies  in;ule  l.y  tlie  gnv<'T  innenl  ., Hires 
rr.q.ecting  gr-.^napliy  :uid  tepuL'rapliy  a.l  Ihe  lil>i-,'ii-y 
of  tlM.  l;ey;,.l  (  ;er,;.|-;ip|ii|.;i!  Sueiely.  It  is  In  lliis 
,,|Il;rt:  — -Tlir  nilire^^  i,|  <■,.,.. Ul  n  nira.l  in-i  wilh  l.lie 
"  seeieiy  .-ire,  ll,e  I'-nivi^,,  OHiee,  ||,e  War  Oilie,-, 
^'  ('l\.peg|-;,pliirM  I  )r  p.,  ,[  ,,,,11 ,, ),  ihe  Alliiy  Me.die;,! 
"  jti.ard,  mid  ll,..  Admirally  ajid  'l'el.'Ln'a.pli  ser- 
-    vice.        hiM-Mig      the     prr|iiiii,,;,,y     :i  n.iimrinni  |s       Inr 
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"  to  whom  was  confided  the  management  of  this  por- 
"  tion  of  the  affair.  The  oftiecrs  of  the  Hudson  Bay 
"  Company   (Mr.    Dallas   and    others)  obtained  the 

"  requisite  information,  included  in  their  evidence, 
"  from  here.  In  the  Ked  River  difiiculty,  Mr.  Laurence 
•;•  Olipliant  consulted  the  materials  here  deposited, 
"  and  expressed  himself  satisfied  with  the  conq)lete- 
''  ness  of  tho  materials  for  his  special  purpose.  Captain 
"  Donald  C'amei-nu,  who  has  just  started  on  his  survey 
'■  nnil  exi)lnration  of  the  49tb  parallel  of  latitude, 
'■'•  prepared  Ibi'  his  expeilition  by  continual  con- 
'■  sultalion  uf  tlh'  Royal  ( lengraphical  Society's  mate- 
•'  rials.  The  Tele^ir-ipliie  Department  also  consults 
"  iIk'  library  in  all  diilicult  or  obscure  geographical 
"  i[iH>s|injis,  and  e\'i<lently  with  satisfaction."  I  may 
add  I  hat  the  I''oreign  Oilice,  a  few  months  ago, 
referred  In  us  hir  details  regarding  the  geography 
of  Central  Asia,  in  coimexion  with  the  advances  of 
Russia  towards  India,  and  wc  fnrnislied  them  with 
full  information.  Anothei-  matter,  upon  which  the 
(_b)\erunierit  reeenlly  referred  to  us,  was  with  regard 
to  the  expedition  of  llie  Schlaginfweits ;  some  years 
ago  the  Indian  ( lovennueut  did  assist  those  gentlemen 
in  their  expedition  to  T'hibel,  and  went  to  a  very  great 
ex[)ense  for  tin.'  publleation  of  the  results  of  their 
rcse;irehes.  IIowe\  er,  the  GovcTument  was  rather 
dlsaiqwinted  ivitli  tlmse  results,  and  recently,  there- 
fore, when  they  a[ipiied  for  a  ftu'ther  grauf,  in  order 
to  continue  the  puldication,  the  question  was  referred 
to  the  Geographical  Society  ;  and,  upon  the  rejiort  sent 
in  by  the  Gengr;qiliical  Society,  which  was  unfavour- 
able to  the  geiieial  character  of  the  researches,  the 
Government  deelded  (o  suspeud  any  further  jiaymeuts 
on  their  behalf,  and  the  puMicaliun  has  consequeutlv 
been  sloiqied. 

12,r,sy.  {!),:  Sharpf>/.)  \  think  the  Marquis  of 
Salisbury  was  llie  minister  tor  ludia  at  that  time  .^ — 
Yes. 

12.090.  A  referciuH?  of  the  same  khid  was  made 
to  tho  Uoyal  Society,  and  I  believe  the  answer  was 
very  much  the  same  ? — Tlie  answer  of  the  Royal 
Society  was  equally  unfavonrahle.  I  think.  I  mention 
these  instances,  to  sho\v  that  the  Royal  Geoura- 
phical  Society  is  of  real  public  use,  and  is  referred  to 
by  the  tiovernmettt  ujwn  questions  of  a  public  nature. 

12.091.  {Chairman.)  Is  it  ever  referred  to  by 
foreigners  and  liy  other  persons  not  connected  with 
the  Government  ? — The  rooms  are  visited  not  onlr  by 
the  l^'cllows  of  the  S:jcicty,  hut  by  vast  numbers  of  the 
puiilic,  in  order  to  consult  the  maps.  In  fact,  almo^t 
every  traveller  comes  to  iho  Gei-'graphieal  Sociity 
iielbre  he  goes  abroad  if  he  intends  to  visit  a  country 
wliitdi  is  only  partially  known,  in  order  to  get  intbr- 
maliou  and  consult  our  maps,  and  I  have  no  doubt  we 
do  a  gi'eat  deal  of  good  to  the  public  in  that  w.ay. 
Nol  only  lra\ellers.  lull  merehanls,  engineers,  minei's, 
and  other  |'eople  eng;iged  in  business,  either  in  Asia 
,M-  in  South  America,  vv  in  Aiisiralia,  come  to  the 
(Jeo-raphical  Suelely  in  ov<\vv  lo  qualify  for  their 
■\voik.  We  lia\e  long  had  il  in  couieniplalion  to 
exieud  niir  spbei'c  of  iililily  by  a  gralui(oiis  edncnilon, 
so  (.o  s|)eak  :  (hn.l  is,  we  |,ropose  (o  iiisli-uci  travellers 
in  l;d;ingobsei\;il  Ions  and  (il  liu'j;  (heniseh  es  for  travel, 
ae.'i.rding  lo  a,  plan  ulileb  is  nllnded  lo  in  ihe  '■  Uinis 
lb,'    Ti';i\ellers,-^    a    w..i  k    ihal    has    be,'n  reeenllv  pub- 

lislird  ler  Ihe   anspiees  nl' llie  Coiuieil    of   the    tb'o- 

giai.hleal  Society. 

I2,;-.|IL'.  {J'ra/rysrr  -S7e/,7,v.)  Are  persons  admitted 
(o  ex;iiiiii,e  llie  iii;,p^  bv  (he  i  nl  i  odiicl  Ion  of  a.  Fellow 
ol'lbe  Soeiely,  oi'  in  u  ii;il  way  ?— The  sli'ici  rule  has 
been  (li;,l  1  hey  slial  I  be  i  u(  ro,hiced  by  a  Ibllow  ;  but, 
pnielically,  any  person  going  (o  (he  Geographical 
Society's  rooms,  and  giving  his  eaid  (o  ihe  Secretary,  is 
jilluwed  b>  examine  Ihe  maps  upon  nuMvly  stating 
what  his  pirrposv  is,  and  why  he  rci[nires  the  infor- 
nialion.  Tlirtc  is  only  ,>ne  point  on  which  wi'  feel  a 
hllle,  1  will  nol  say  aggriexed.  Ii„(  dissallslied.  and 
dial  is,  (hat  we  Inue  un  huge  phu-e  of  nieeliug.  t)nr 
evening  nieelings  are  somelinies  .allended  by    r,000  (or 

■"''  '"■'■i'^^ions  :is  many  as   l,oO())  pe,>j,le,  and  WO 

■    placi'    lo    avcomniodalo   them.       It   is    quite 
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impossible  that  a  private  house  caa  accommodate  an 
assemblage  of  that  sort.  At  pre^ient,  owing  to  the 
liberality  of  the  Senate  of  the  Londou  University, 
we  are  permitted  to  hold  our  meetings  in  their  hall ; 
but  this  convenience  is  entirely  depeudeut  upon  their 
kindness  and  liberality ;  and  it  is,  moreover,  neces- 
sarily accompanied  with  some  difficulty  and  hesitation 
on  their  part,  because  they  are  overrun  with  applica- 
tions from  other  bodies.  They  were  obliged,  in 
fact,  last  year  to  pass  a  resolution  that  theu'  hall 
was  only  to  be  available  for  educational  purposes, 
and  it  is  not  quite  clear  that  our  meetings  come  imder 
this  head  of  educational  purposes.  However,  we  are 
extremely  obliged  to  them,  and  we  have  hitherto 
profited  by  their  kindness,  but  it  would  be  much  more 
satisfactory  to  us  if  Government  woidd  assist  us  in 
some  way  in  obtaining  some  such  accommodation  as 
we  require.  We  have  hitherto  speculated  upon  the 
possibility  of  there  being  a  great  central  hall  for  the 
meetings  of  the  scientiBc  bodies  in  the  new  buildings 
at  Eurlington  House,  but  that  scheme  appears  to  have 
fallen  through.  We  still  do  not  give  up  the  hope  of 
some  day  obtaining  some  such  accommodation  from 
the  Governmeiit. 

12.593.  (Chairman.)  Have  you  made  any  applica- 
tions to  the  Government  upon  the  subject  ? — Yes,  we 
made  application  when  the  plans  were  in  preparation 
for  the  new  buildings  in  Burlington  House,  but  not 
successfully.  In  fact,  we  were  given  to  understand 
that  the  grant  of  500/.  a  year  was  considered  the  total 
amount  of  Government  assistance  to  which  we  were 
entitled  ;  and,  although  we  explained  that  we  gave 
a  quid  pro  quo  for  this  money,  in  keeping  up  a  public 
map  office,  we  never  received  any  satisfactory  answer. 
It  is  proper  that  I  should  mention  to  the  Commis- 
sion that  we  have,  from  our  own  savings,  expended  a 
sum  of  20,000/.  in  purchasing  a  freehold  property 
in  Saville  Row,  which  is  now  available  for  the  Society's 
ordinary  purposes,  and  for  the  public  map  room.  The 
house  is  our  own  property ;  we  bought  it  with  our 
own  money,  and  we  keep  it  up  and  exhibit  the  maps 
there,  using,  in  fact,  the  courtyard,  which  we  have 
covered  over  in  the  Crystal  Palace  fashion,  for  a 
map  room,  but  we  are  quite  unable  to  provide  our- 
selves with  a  hall  for  our  crowded  evening  meetings. 
We  think  that  if  there  were  such  a  council  of  science 
as  has  been  proposed,  our  application  for  a  public  hall 
would  be  brought  with  more  force, through  that  agency, 
to  the  notice  of  the  Government. 

12.594.  {Dr.  Sharpey.)  Is  there  any  space  on 
your  present  property  on  which  a  hall  could  be 
built  ? — No,  none  whatever.  There  was  a  courtyard 
belonging  to  the  house  which  we  have  covered  over, 
thereby  obtaining  a  room  of  60  feet  by  40  feet,  which 
is  entirely  devoted  to  the  exhibition  of  maps  ;  and, 
if  the  worst  came  to  the  worst,  at  any  time  we  might, 
in  that  place,  accommodate  300  or  400  people,  but 
accommodation  for  300  or  400  people  does  not  repre- 
sent our  requirements  at  all.  We  require  room  for 
700  or  800 ;  the  ordinary  meetings,  on  the  average, 
consisting  of  about  500. 

12.595.  {Chairman.)  Is  there  any  inconvenience  in 
holding  your  meetings  apart  from  your  collection  of 
maps  ? — The  place  where  we  hold  our  meetings  at 
present  is  within  100  yards  of  the  map  office.  It  is 
just  across  the  street,  so  that  there  is  really  no  incon- 
venience whatever  ;  and  even  if  it  were  at  a  distance 
of  a  street  or  two,  there  would  be  very  little  inconve- 
nience, since  we  move  the  maps  which  are  required 
for  exhibition  from  the  map  room  to  the  hall  of  the 
meeting,  and  take  them  back  again  afterwards.  Prac- 
tically, there  is  no  inconvenience  in  having  the  map 
room  separate  from  the  place  of  meeting. 

12.596.  {Dr.  Sharpey.)  Supposing  the  Govern- 
ment were  willing  to  supply  the  means,  could  a 
locality  be  obtained,  in  the  near  neighbourhood  of 
your  2>resent  house,  which  would  be  suitable  for  a 
meeting  hall  ?— ^I  am  not  aware  whether  it  would  be 
possible  to  find  space  in  the  Old  Burlington  House 
Court  or  not, 

12.597.  I  do  not  mean  there,  because  that  seems  to 


be  all  occupied,  but  is  there  any  property  that  might 
be  acquired  in  the  neighbourhood  ?~We  liave  no  in- 
formation upon  that  head. 

12,598.  Has  the  society  formed  any  estimate  of  the 
expense  of  obtaining  a  hall  of  meeting  ? — I  do  not 
think  we  havo  ever  called  for  any  direct  estimate, 
hut  we  know  pretty  well  what  the  hall  would  be 
likely  to  cost.  We  know,  at  any  rate,  what  the  build- 
ing expenses  might  be.  The  land,  of  course,  is  very 
valuable  in  that  locality  ;  and  that  would  be  the  chief 
expense.  I  may  mention  that  two  years  ago,  before 
we  undertook  the  purchase  of  the  property  in  Savile 
Row,  during  the  presidency  of  Sir  Roderick  Murchison, 
we  made  a  very  urgent  appeal  to  the  Crown  for  laud 
upon  the  embankment,  for  the  purpose  of  building  a 
halt.  Our  proposal  then  was  that  if  the  Government 
would  give  us  the  land  we  would  build  on  it.  If  we 
had  obtained  a  grant  of  Government  land,  we  could, 
with  the  amount  which  we  have  now  devoted  to  the 
purchase  of  land,  have  built  premises  quite  suihciently 
large  to  accommodate  the  public  at  our  meetings,  but, 
as  that  favour  was  not  conceded  to  us,  we  were  obliged 
to  buy  laud  of  our  own.  We  rather  feel,  as  I  say, 
dissatisfied  on  this  account,  because  some  half  dozen 
of  the  smaller  societies  are  provided  with  public 
accommodation  in  Burlington  House.  Independently 
of  the  Royal  Society,  which  has  a  vested  right  there, 
there  are  several  others,  the  Astronomical  Society 
and  the  Linnrean,  for  example,  which  have  been 
recently  granted  rooms. 

12.599.  {Dr.  Sharpey.)  And  the  Geological 
Society  ? — Yes.  There  are  five  or  six  of  the 
smaller  societies,  the  Linufcan  Society,  the  Geological 
Society,  the  Chemical  Society,  and  the  Astronomical 
Society,  which  are  all  provided  with  accommodation. 

12.600.  And  the  Microscopical.  I  believe  the 
vSociety  of  Antiquaries  has  more  of  a  vested  right. 
It  is  upon  the  same  footing  as  the  Royal  Society  ? — 
On  referring  to  my  memorandum  I  see  there  are  the 
Geological,  the  Linniean,  the  Astronomical,  the 
Chemical,  and  the  Antiquaries. 

12.601.  {Chairman.)  Then  you  consider  that  the 
annual  grant  of  500/.  docs  not  at  all  diminish  your 
claim,  because  you  render  a  quid  pro  quo  to  the 
Government  for  it  ? — Yes,  that  is  our  view  of  the 
case.  Considering  that  we  actually  have  laid  out  a 
large  capital  in  purchasing  laud  and  in  building  the 
map  office,  that  we  keep  it  replenished,  that  we  main- 
tain also  an  establishment  for  the  purpose  of  exhibit- 
ing the  maps,  and  allow  the  public  free  access  to  the 
map  room,  we  consider  that  we  fully  discharge  our 
obligations  to  the  Government  for  the  grant  of  500/. 
a  yeai'. 

12.602.  I  think  you  spoke  just  now  of  advice  that 
you  give  to  persons  proposing  to  travel  ? — Yes. 

12.603.  I  think  you  spoke  of  giving  instruction 
also  ? — We  are  thinking  of  organizing,  if  possible, 
soQie  course  of  instruction.  We  have  some  very 
competent  gentlemen  in  our  map  office  at  present, 
and  with  some  extra  expense,  we  might  be  able  to 
instruct  travellers  in  the  method  of  taking  ordinary 
astronomical  observations ;  we  might  teach  them,  that 
is,  the  use  of  the  sextant,  the  theodolite,  the  altitude 
and  azimuth  instrument,  the  barometer,  and  the  boiling 
water  apparatus,  &c. 

12.604.  Did  you  propose  to  organise  something  oi 
the  nature  of  a  course  of  lectures  ? — That  I  think  is 
rather  beyond  our  present  proposal.  It  may  come, 
however,  in  time. 

12.605.  Your  proposal  is  that  persons  should  bo 
able  to  resort  to  your  rooms  in  order  to  obtain  in- 
struction ? — Yes ;  we  have  always  taken  great  interest 
in  the  geographical  instruction  of  the  public,  and  have 
already  organised  various  means  of  encouraging  the 
study.  For  instance,  we  have  lately  instituted 
geographical  prizes  for  the  public  schools,  and  this 
year  1 1  of  the  leading  public  schools  of  England  have 
sent  scholars  to  compete  for  our  prizes,  Eton  taking 
the  lead  in  the  competition,  which  we  were  very  glad 
to  see.  Eton  and  Liverpool,  indeed,  carried  orf  all  thw 
prices  in  this  year's  examination.    A  great  impetus 
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has  been  thus  p;iv('n  to  tlie  study  of  geography,  .ind 
we  receive  comiiiuuic;itioiis  uow  from  many  of  the 
head-master^;  o(  ^i-liools  upon  Ihe  subject.  In  ad<litton 
to  our  own  prize  examinations,  ^vr  have  appHed  to 
the  Universities  to  include  geography  in  tlio  exami- 
nalions  whicli  they  propose  to  institute  for  certain 
public  school.^,  and  thoyhave  assented  geni'rally  to  our 
proposal.  1  have  here  tite  eopy  of  a  letler  sent  to 
the  Vice-Cliancellors  of  the  Universities  of  Oxford  and 
Cnnibridge  tVoni  tlio  President  of  flie  Council  of  the 
Eoyal  Geogrivphieal  Society,  reipiesting  that  they 
■will  inlrodiier  llie  study  of  gr(igra])liy  into  thcii- 
examinations.  ( Irography  is  already  one  of  the 
sulijt'Cts  of  examination  in  the  endowed  kcIiooIs,  and 
we  iiope,  owing  to  our  agitation  in  (ho  matter,  that,  it 
will,  betore  long,  be  a  ri'eognisrd  elenieut  of  education  ; 
that  it  will,  in  fact,  be  inlrodueed  into  the  regtdai- 
currienlnni  in  all  the  schools  of  the  country. 

]2,(.5(Xi.  (  Dr.  S/i I /!■/)(■//.)  Whence  is  the  income  of  llu' 
Geographical  Socioty  derived  ?— The  Geographical 
Society  began  in  a  \'ery  small  way.  It  had  no  cndnw- 
ment;  it  began  with  a  few  hundred  iirivalo  subscribers, 
but  it  has  gradually  increased,  until  the  numbers  now 
fimount  to  about  ■_'.400,  Tbe  Ineonio  is  diTivci!  from 
tlie  subscriptions,  and  frum  Ihe  lib'  r..ni|>i)sil  icms,  ;ind 
also  frc^m  benefactions,  wbieh  are  left  by  grnllrrncn 
taking  an  interest  in  geographical  study.  1  ibitik 
there  are  about  3,000/.  or  4,000/.  at  present  inveslc  d 
from  bequest^,  but  our  main  sourci's  nf  incuntr  coti- 
sist  in  the  sub.-criplions  of  uur  members  and  their  life 
compositions. 

12,(307.  Could  you  slate  what  (be  aggregate  income 
is?_The  aggregate  income  Is  between  0,000/.  and 
6,000/.,  I  think,  and  we  generally  manage  to  in\est 
about  1,000/.  a  year,  which  represenis  the  lile  eoni|)o- 
sitious.  We  consider,  indeed,  that  we  are  liouiid  In 
invest  so  much  annually  as  shall  give  the  lile  coin- 
pounders  an  adequate  lien  upon  tbe  society. 

12,603.  Tite  society  lias  given  aid  from  time  to 
time,  has  it  not,  to  seientilic  inquiries  and  expedi- 
tions ? — It  subscribes  largely  ^dways,  In  some  cases 
it  sends  expeditions  out  entirely  from  its  o\\-n  re- 
sources ;  in  other  cases  it  unites  with  llie  G()\i'rri- 
ment,  and  sometimes  it  merely  grants  gr-al.uities,  (ir 
heads  a  subscription.  For  instjjnce,  on  this  last  occa- 
eioii  of  the  Livingstone  Search  Expetlition,  Ihe  (ieo- 
graphical  Society  headed  the  list  of  subscribers  with 
oOO/.,  whilst  the  Government  contributed  nothing  ; 
by  bringing,  indeed,  clearly  belbre  tbe  jtublic  (he  objeiis 
wbieh  were  in  view,  "we  obtained  an  aggregate  suli- 
scrijjtioii  of  over  .j,<)00/.,  a  lai'ge  portion  of  whicb  is 
still  nrjexpended. 

12,609.  Wbat  ar(^  the  society's  publiaUions  ?— Tbe 
Boeiety  publislics  a  hirgc  volume  yearly,  illusti'ated  and 
enriebed  with  v.'ry  valuable  maps.  If,  lias,  tluis,  ever 
since  its  institutii.in  in  1830,regularlypnblishcda  vtihime 
yearly,  and  I  consider  that  the  series  of  tliese  publica- 
tions is  one  of  the  most  vabiaijle  eollectinus  tlijit  we 
havo  in  the  whole  aimals  of  Engbsli  scicnee,  j\s  a 
proof,  indee<l,  of  oui-  jinblic  nlili(y,  I  may  s(.al.(^  tiiat 
there  is  hardly  a  countiy  in  Ihe  wm-ld  wbi<-h  will 
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"  each  school  by  examiners  sent  by  the  Universities, 
"  tbo  boys  being  allowed  to  select  for  their  examina- 
"  lion  any  five  subjects  out  of  a  specified  Hst,  subject 
"  to   certain  restrictions,  whicli  it  is  needless   here  to 
'*  mention.      We  have  observed  with  some  regret  that 
"  neither  pliysical   nor  political  geography  is  as  yet 
"  specifioil  in  that  list,  and   we   address  you  in  the 
"  hope   that  the  governing  body  of  your  University 
"  m.ay  see   reason   to  repair  the  omission  before  the 
''  scheme  is  finally  arranged  ;  and  we  beg  the  favour 
"  of  your  bringing  this  letter  to  their  notice  in  a  suit- 
"  able  manner.      VVt^  would  invite  your  iittention  to 
"  Ibe  fart  lliat  geograjiliy  lias    always   been    regarded 
"  as  an  cssenlial,  (bough  subordinate  clement  of  liberal 
"  ednriilion,  having  actually  liccn  laugblwith  more  or 
"  less  sin.eess  in  all  our  great  [lublic  schools.     This 
"   fart    \v;is  recognised   in    the   report  ui'  the   Public 
"    School  ( 'oininissloncrs,  who,  however,   specially  re- 
"  coimnendcd  a  nior'c   elli^ctive   and    melbodical  study 
"  of  Ibis   subjeel.      We  d(.sire  also   to  point  out  that 
*'  geography   will   become,   very  shortly,  a  large  and 
"  <.|early  delincd  part  of  ediicalion  in  all  tbe  endowed 
*■  schools    of  Kngland,    Ihal    is    to    say,    in    the    very 
'•  schools  whose  boys  form  (be  great  nmjority  of  those 
"  aHected   by   the   in'oposi.*!   se'lieme  of  examination. 
'■  This   consideraliini  is  so  iinporlaiit,  that  ive  submit 
'■   (o   jon    ihe  fidluwing  cxlraet  from  a  leller  received 
"   b)'  us    IVoin    llie  Scerelaiy  to    Ibe  Coniini>sioliers  of 
'•  Ihe  h^idowed  Schools  in  answer  lo  our  inquiries  : — 
■■   '    In    reply    lo  your    leller,  1  beg  to  say  that  in  all 
"  '  scbcnies    iu    secondary    cdu<.ation    the    Endowed 
■'  '  vSchools'  Commissioners  include  gcographv,  usually 
■'  *  specifying  jibysieiil  and  fiolitical  gcogiaphy  among 
■'   '   Ihe  necessary  subjeels  of  instrnelion  in  all  dcpart- 

■  •  iiienls  of  the  school.  When  a  scboid  is  organised 
"  '  ill  two  departments,  some  knowledge  of  geography, 
'  '  anioiig  olher  subjeels,  is,  as  a  rule,  required  as  a 
'  '  qnalifiealion  for  admission  into  the  upper  or  senior 
'  '  depaitment.'  We  also  beg  lo  remind  you  that 
'  geography  is  one  of  the  opiional  subjects  iu  all 
'  examinations  conducted  by  the  Civil  Service  Com- 

•  missioners,  including  those   preparatory  to  entrance 

•  into  Ihe  army,  Avbicli  are  now  undertaken  by  that 
'  Deparlmeii).  (leograpby  is  so  intimately  eon- 
'  Heeled  wilh  sliidies  already  Ihe  subject  of 
'  examination  iu  the  Cniversili'cs  of  Oxford  and 
'   Cambriilge,  llial  we  feel  assured  Ihey  could  not   in- 

■  lenil  lo  exelndi.  i t  from  ihcir  list  of  ojitioual  suhjects. 
'  Tlie  elemeiils  of  political  geography  are  tbe  ground- 
'  work  of  history,  and  pbysieal  geography  exhibits 
'  the  Held  of  natural  ncieiiee.     The  most  learned  of 

■  continental  nalions  express  Ihis  opinion  liy  the  clia- 

■  raelcr   of  Iheir    (.xaminalioiis  ;    llius,    in    the    higher 
lorms  of  rrussian  '  tiynniasia,"  whose  svslcm  seems 

■  I"    have  liirnisbed,  in  some  degree,  llie  model  of  the 

■  s..lu]ne  now  before  ibe  I'niversilies,  the  pupils  have 
'   lo  gi\e   niie   lenlh  of  llieir  I ime  to  geography,  and 

have  lo  pass  a  ciun[nilsory,  nol  an  opiional,  exami- 
'  iialion  ill  it  before  lliey  are  allowed  a  cerlitlcate 
'  of  liliKSs  to  Ciller  an  ilniversily.  The  growing 
'    iinporlaiice  of  geograpbieal  leacliing    is  well  shown 

■  by  Ihe  subjeels  sclecle.l  by  eaiididales  who  pass  the 

■  exaininalioii  of  Ibe  Science  and  Arl   Department  of 

■  Hie  Coniniillee  of  Council  on  Kducalion    at    South 
Keiisinglon.      Tlierr  arc  no  less  lliaii  L';i  subjects,  in 

■  any  of  wliieb    eaiididales    may    olTer  tin 

■  examinalioii.  Now  it  appi 
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posilion  ofgi'dil.  and  widely-sealtercd  dependencies, 
the  iin|irceedeiilcd  exlension  of  our  eonnnereial 
interosl.s,  the  inereased  freedom  of  intercourse  and 
closeness  of  eoiinexion  eslablished  by  means  of  the 
sleani  ship  and  the  Iclegrupb  between  our  country 
and  all   parts  of  the  woihl,  the  progress  of  emi- 
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"  gration  l>mding  us  by  tips  of  blood  relationship  to 
"  so  many  distant  communities ;  all  these  are  circum- 
*'  stances  which  vastly  enhance  the  value  of  geogra- 
"  phical  knowledge.     Great  as  its  utility  has  always 
*'  been,  an  acquaintance  with  the  grand  routes  which 
"  commerce  has  followed,  or  is  likely  to  follow,  of  the 
"  conditions  under  which  civilisation  has  succeeded, 
"  or  is  likely  to  succeed,  is  far  more  useful  now  than 
"  it  was  in  past  times,   when  those   traditions   were 
"  established  which  influence  the  education  of  the  pre- 
**  sent  day.        The   use    of    geography    in    different 
"  professions  has  been  so  often  alhided   to  in  detail, 
*'  that   it  becomes  hardly  necessary  for  us  to  enlarge 
*'  upon  it  here,  but  it  is  a  subject  on  which  we,  as  the 
"  executive  body    of  the  Royal  Geographical  Society, 
"  feel    ourselves    justified    in    expressing   a  general 
*'  opiuion,  because  we  know  that  among  the  Fellows  of 
*'  our  Society  are  many  of  the  foremost  men  in   every 
"  one  of  the  careers  by  which  the  greatness  and  the 
*'  varied  national  life  of  England  are  maintained.    The 
*'  association  of  such  men  in  the  pursuit  of  geography 
*'  is  evidence  of  the  importance  of  that  science  in  the 
*'  education  of  the  most  valuable  classes  of  English 
"  gentlemen.   We  speak  of  geography,  not  as  a  barren 
"  catalogue  of  names  and  facts,  but  as  a  science  that 
"  ought  to  be  taught  in  a  liberal  way,  with  abundant 
"  appliances  of  maps,  models,  and  illustrations.     We 
**  feel  we  have  earned  a  right  to  express  an   opinion 
*'  xhat  geography  admits   of  being  so  taught,  and   of 
"  being  made  the  subject  of  scientific  examinations,  by 
*'  the  experience  we  liave  gained,  through  the  estab" 
"  lishment  of  certain  prizes  by  us  for  exceptionally 
"  good  geographical  attendance  among  the   boys  of 
"  first  grade  schools.    We  find,  as  a  matter  of  fact,  that 
*'  geography  is   exceedingly  well  taught  at  some  few 
"  large  schools,  and  that,  unless  it  is  very  ill-taught, 
"  it  is  everywliere  apt  to  become  a  popular  subject 
"  with  both  masters  and  boys.      We  also  find  that 
*'  examiuations  in  geography  are  capable  of  testing 
"  much  more  than   the  memory  ;  they  give  evidence 
"  of   clearness    of    apprehension    and    of    power    of 
"  statement,   or  breadth  of    view,   and  of    style   in 
"  composition.     It  may  be  worth   mentioning,   that 
^'  having     assigned    extra     marks    for     maps     and 
"  sketches,  though  only  as  far  as  they  are  effective 
*'  illustrations    of    what   cannot  otherwise  be  easily 
*'  expressed,  we  have  observed,  in  some  cases,  that 
"  this  indirect  encouragement  to  drawing  has  borne 
"  most  satisfactory    fruit.        We    look   to   the  Uni- 
"  versities,  not  only  to  rescue  geography  from  being 
"  badly   taugtit  in  tbe  schools   of    England,    but  to 
"  raise  it  to  an  even  higher  standard  then  it  lias  yet 
"  attained.       It  appears  to  be    directly  within   the 
"  powers  given  to  them  by  the  proposed  examination 
"  scheme  to  do  so.      They  can  improve  the  quality 
"  of  the   examinations,  they  can  report  on  efficient 
"  and   inefficient  teaching,  and,  in  this  way,  steadily 
"  develop    geogr'apliical  science  into   the  form  most 
"  t-uitable  for  the  education  of    boys.      Then,   in  a 
"  school  well   furnished  with  appliances  for  geogra- 
"  pliical    teaching,    the    mere    elements,    which    alt 
"  ought  to   know,  would  be  learnt  in  early  boyhood 
"  with  trifiing  difficulty,   while  the   more  jwlvanced 
"  knoAvledge   which  older  boys  would  require,  who 
"  elected  geography,  either  physical  or  political,  as 
"  one  of  the  subjects  of  their  examination,  would  be 
"  obtained    without   waste   of    effort,    and    without 
*'  burdening    the  memory  with   names  to  which  no 
"  corresponding  image  exirfted  in  the  mind.       Geo- 
*'  graphy  so    taught   would    appeal    strongly  to  the 
"  imagination  ;  it  would  be  found  to  abound   in  in- 
"  structive    generahzations,    and     it     would    vastly 
"  increase   tlae  range   of  a   schoolboy's  interest  and 
'*  his  materials  for   after  refiection."      This  letter,  I 
may  add,  has  been  responded  to   favourably  by  most 
of  the  Universities. 

12,611.  Do  yon  think  that  geography  is  a  better 
subject  for  school  education  than  for  university  educa- 
tion ? — Yes,  I  think  so.  T  should  say  that  geography 
properly  forms  a  part  of  earlier  rather  than  of  later 
education. 


12,612.  And  so  far  as  provision  has  hitherto  been 
made  for  geographical  instruction  in  the  public 
schools,  do  you  think  that  it  is  of  a  tolerably  satis- 
factory character  ;  have  those  who  have  come  up  to 
compete  for  your  prizes  shown  considerable  attain- 
ments ? — Yes  ;  in  some  schools  the  high  scale  of 
proficiency  has  been  very  remarkable.  Uutil  the 
present  year,  this  high  proficiency  was  limited  pretty 
well  to  the  schools  of  the  noi-th  of  England,  that  is, 
to  Liverpool  and  Rossall  in  particular  (and  also 
Cheltenham  College),  but  tliis  year  for  the  first  time 
Eton  has  come  into  the  lists  and  carried  ofi'  two 
of  the  best  prizes,  the  first  prize  in  physical  geography 
and  the  second  prize  in  political  geography  ;  and  we 
hope  that  the  example  of  Eton  will  be  followed  in 
another  year  by  Harrow  and  Kugby,  and  Winchester 
and  Westminster,  and  the  other  great  public  schools. 
It  is  unquestioned  that  the  improvementiu  the  system 
of  teaching  geograpliy  has  been  very  great  during 
the  last  few  years,  since  our  encouragement  of  the 
study  became  generally  known.  The  examiners,  in- 
deed, reported  that  no  defects  were  trnceable  this  year 
in  the  system  of  instructiou.  All  the  schools  seemed 
to  have  taken  up  very  much  the  same  system  of 
instruction,  and  there  was  no  deficiency  to  be  noted 
anywhere. 

12,613.  (Sh-  J.  P.  Kmj-Shutflewortk.)  Have  the 
society  taken  any  steps  towards  preparing  i\,  text- 
book of  geography  for  the  use  of  public  schools,  or 
towards  encouraging  persons  lo  pubtisli  one  ? — That 
is  one  of  the  points  we  arc  now  considering.  We 
know  that  it  is  very  desirable  that  there  should  be  a 
manual  of  geogi-aphy  published  under  the  auspices 
and  with  the  authority  of  the  Geographical  Society, 
but  it  is  rather  a  serious  ijusiness.  One  of  our  ditii- 
culties  is  that  the  geography  of  the  world  is  not  by 
any  means  exhausted,  and  that  we  can  thus  only  fur- 
nish geographical  knowledge  up  to  a  certaiu  point,  the 
study  being  continually  subject  to  improvement  and 
extension.  There  are  other  practical  difficulties,  and, 
thus,  although  we  have  considered  the  matter  seriously 
on  several  occasions,  nothing  has  been  determined  aa 
yet. 

12,614.  Hris  the  Council  had  under  its  consideration 
the  proper  limits,  and  the  method  of  instruction  for 
boys  of  the  age  at  which  they  attend  the  public 
schools  ? — Yes,  in  our  public  examinations  we  di\-iile 
and  classify  geograpliical  knowledge  very  carefully. 
We  divide  it,  in  the  first  place,  into  two  heads,  firstly, 
physical,  aud,  secondly,  political  geography.  We  then 
give  notice  a  year  beforehand  that  we  shall  examine 
upon  certain  subjects,  and  the  schools  have  accordingly 
to  insti-uct  their  boys  in  that  particular  branch  of  the 
study.  In  political  geography,  we  name  certain  speci- 
fied counties,  but  in  physical  geography,  we  allow  the 
examination  to  range  over  the  whole  world.  In  this 
number  of  the  Proceedings  of  the  Society  (No.  3., 
Vol.  XV.),  the  examination  papei's  are  given  at  length, 

12.615.  I  am  well  aware,  from  communications  I 
have  received  from  JMr.  Francis  Galton,  your  secretary, 
that  this  subject  has  been  very  much  under  the  con- 
sideration of  the  Council  of  the  Society,  and  that  the 
wlioie  question  of  the  method  of  instruction,  and  the 
preparation  of  a  manual  is  under  the  continual 
attention  of  the  Council  ? — Yes,  that  is  so. 

12.616.  The  defect  of  the  present  manuals  is,  no 
doubt,  very  apparent  to  the  Council  ? — Yes. 

12.617.  {Chairman.)  Are  there  any  other  matters 
upon  which  yon  think  it  would  be  desirable  for  you 
to  make  any  additions  to  your  evidence? — I  think 
not.  I  think  I  have  stated  everything  to  llie  Com- 
mission with  respect  to  which  I  really  have  any 
solid  information  to  give. 


Maj.-Gtn. 
Sir  H.  C. 
JiawlijiBon, 
K.C.B.,  §-C, 

6  July  1872. 


12.618.  (,S';>  J.  Lubbock.)  Did  I  rightly  under- 
stand that  neither  Harrow,  Rugby,  Winchester,  nor 
Westminster  had  yet  competed  at  all  for  your  geogra- 
phical prizes  .'' — I  think  they  have  not, 

12.619.  Is  this  year  the  first  occasion  upon  which 
Eton  has  competed  ?. — Yes.     Jt  was  very  satisfactory 

LI  3 


Maj.-Gcn. 
Sir  H.  C. 
Jiawlinson, 
K.C.B.,Sfc. 

5  July  1872. 
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to  us  to  see  that  Eton  not  only  competed,  but  gaiucd 
two  pris^es  out  of  four,  and  that  the  two  boys  who 
o-aineJ  tliose  prizes  were  of  the  respective  agew  of  15 
and  16,  while  the  other  competitors  were  of  the  ages 


of  17  and  18.  gWe  attribute  the  success  of  Eton 
mainly  to  the  gi-eat  interest  which  Dr.  Hornby  has 
taken  ill  the  subject,  and  to  the  exceilent  system  of 
instruction  which  he  has  inaugurated. 


The  witness  withdrew. 
Adjourned. 


No.  6,  Old  Palace  Yard,  Westminster,  Wednesday,  10th  July  1872. 


10  Jaly  IS7-2. 


PliESENT  : 

His  Guaoe  the  DUKE  OF  DEVON.SHHIE,  KG., 


IN  THE  CuAm. 


Sm  John  Lubbock,  TJakt.,  M.P.,  E.R.S. 
William  Stiaei-ev,  Esq.,  M.U.,  See.  R.K. 
Thomas  Henby  Huxley,  Esq.,  LL.H.,  F.li. 


Gkokok    Gabuii:!.    Stokics,   Esq.,    M.A.,   LL.D., 

Sec.  R.S. 
Henry  JoriN  SxErnEN  Smitit,  Esq.,  M.A.,  F.R.S. 


T.  H.  Farra; 
Esq. 


Thomas  Hknrt  FAimEK,  Es«i.,  ((xarained. 


12,(i20.  {Choirmav.)  What  is  the  oflice  which  yon 
hold  in  the  Board  of  Trade  ?— I  am  pormiinent  Secre- 
tary of  the  Board  of  Trade. 

i2,G21.  How  long  have  you  held  that  office? — I 
bine  held  that  office  nearly  seven  years,  but  I  previously 
lield  the  oflice  of  Assistant  Secretary  of  the  Marine 
Bepfirtment  since  1850. 

12.622.  What  business  of  the  office  is  there  which 
brings  you  into  contact  with  scientific  questions  ? — 
The  Board  of  Trade  is  a  sort  of  omimim  <iatlicrii>ii, 
upon  which  a  very  great  number  of  subjects  arr  thrust. 
In  fact  I  sometimes  think  generally  when  tbe  Govern- 
ment or  Parliament  want  to  know  what  to  do  with  any 
subject  which  does  not  belong  to  any  other  office  it  is 
sent  to  the  Board  of  Trade.  The  business  of  the  office 
at  present  is  connected  with  the  following,  .among  other 
subjects,  all  of  which  have  occasionally  more  or  less 
to  do  with  science.  There  is  the  business  of  the 
Government  connected  with  railways,  viz.,  the  inspec- 
tion of  railways  before  they  are  opened,  with  inquiries 
into  accidents,  and  various  functions  principally  con- 
nected with,  the  safety  of  the  public  in  travelling.  Then 
there  is  a  very  large  department  of  the  Board  of  Trade 
connected  with  ships,  which  has  to  do  with  the  safety 
of  passenger  steamers,  and  has  to  survey  the  steamers, 
and  to  see  also  to  the  enforcing  of  the  provisions  of 
the  law  relating  to  the  health  of  crews,  to  lime  juice 
and  to  other  provisions  against  scurvy,  and  disinfec- 
tants and  matters  of  that  kind.  The  same  depaitmcnt 
has  to  deal  with  the  deviation  of  the  compasses  ;  and 
also  with  inquiries  into  casualties  happening  to  ships, 
in  fhe  course  of  which  scientific  questions  sometimes 
arise. 

12.623.  The  Royal  Navy,  I  presume,  is  not  in  any 
shape  included  in  your  functions  ? — No,  we  have 
nothing  whatever  to  do  with  the  Royal  Navy  ;  nor  do 
we  build  ships.  Our  function  is  to  see  thiit  the  ships 
that  carry  pa,^seiigers  are  safe,  and  that  certain  provi- 
sifHis  fif  the  law  relating  to  the  hcidth  oP  cri^ws,  IIk; 
sp;i'-''  in  wliich  they  live,  and  so  on,  wn:  complir<l  with. 

nC  l.lie  llnani  <,f  Triulr,  whielt 
th  mariint  cni^niirfrini;-,  rrhi.los 
d  of  'I'|':m1<.  Ii;,,vr.  .■(T(;'iin  ruiir- 
v;it<'  ImrlK.iirs,  ;i.r>(l  (iirrr  ;ir(^ 
rhfiiirs  wliii'li  •a.v*:  inidn-  (hi'ii- 
ve  a  gri^at  driil  In  do  wil.li  (.lie 
liuildijig  and  rrijutiigcjocnt  of  ligliLhnuHCS,  in  thl^  coiiisc^ 
of  wIjIcI]  a  good  u\:\,ny  scientific  ^^ul^^1tions  arisf.  Then 
tlicy  liave,  mnU-.r  recent  Acts  of  Rarliamciit,  ;i,  erj'lain 
coutj'ol  over  tlio  gas  supply  in  London,  which,  agiiiii, 
brings  them  in  contact  with  chemical  questions,  but 
only  in  London.  Such  is  the  anonuiJy  of  adniiniwtrn- 
tion  ;  gas  in  the  ]trovinces,  is,  so  Ciu-as  any  CJuvernnH'nt 
Dcpartmenthas  to  do  with  it,  under  Mk^  Lik:ji.I  Ci.vmi- 
ment  Jtoard,  whilsl.,  I'oi'  sonid  iiiHcriitahh^  nMiM(.n,  i^-;is  in 
London  has  been  ])lacf'd  unilrr  the  r.i>:i,fd  of  'J'i-;i(|<>, 
Then,  again,  the  J!o;i,rd  of  Tradr  hjivi;  to  ilo  with  tliu 
water  supply  of  London  ;  lait  tluiy  have  notliing  todci 
^vith  watci'  aupply  daewiicro.   Then  thoy  oiiforcu  the 


TIm'U  nnotli 
liT-ings  us  ill  r(pnt;ict  \' 
tnliii,rl»ourH.  'I'Im-  IUj;: 
tlons  in  I'dafion  lo  y 
two  or-  three  public  li 
coiil.rol.  Then  l!i<..y  I 
id  rriJi.ftii.'^ejn 


law  concerning  alkali  works,  the  object  of  which  is  to 
prevent  those  works  from  sending  out  fumes  which 
are  destructive  to  vegetation  and  otherwise  injurious, 
which  function  will  probably  be  transferred  to  the 
Local  Government  Board.  Then  they  have,  under  a 
recent  Act  of  Parliament,  the  supervision  of  Mr.  Chis- 
holm's  department,  which  takes  charge  of  the  standard 
weights  and  measures  of  the  country.  They  have,  also, 
under  another  recent  Act  of  Parliament,  certain  powers 
with  respect  to  the  formation  of  beds  for  the  propa- 
gation and  fatteningof  oysters,  and  they  administerthe 
law  with  respect  to  sea  fisheries,  which  brings  them  in 
contact  with  natural  history  questions. 

12.624.  The  inland  or  river  fisheries  are  under  the 
Home  Office,  are  they  not  ? — Yes  ;  such  is  the  division 
of  the  woik  between  the  departments. 

12.625.  Transfers  of  work  occi\sion;d[y  take  place, 
do  they  not,  from  one  department  of  the  State  to 
another  ?— Yes  ;  I  think  I  mny  ^xiy  that  every  one  of 
those  functions  which  I  have  mentioned  has  either 
been  created  anew  or  transferred  to  the  Board  of  Trade 
since  I  first  joined  it. 

12.626.  IIow  do  you  deal  with  scientific  questions 
arising  on  any  of  these  subjects  ? — In  diifi/rent  ways. 
Sometimes  we  deal  with  them  through  a  regular  staff 
of  persons  of  practical  and  scieutilic  knowledge  ap- 
pointed for  the  purpose,  and  on  other  occasions  we  are 
obliged  to  have  recourse  to  persons  specially  appointed 
for  the  particular  question,  or  to  make  inquiiies  of 
tlie  trade,  or  to  obtain  information  hi  any  other  way 
which  the  nature  of  the  subject  will  admit  of. 

12.627.  What  scientific  or  quasi  scientific  stafi^ 
have  you  ? — Taking  the  ditli^rent  subjects  which  I 
h;ive  nu'iitioned  in  sucrrs^ion  :  First,  as  regards  rml- 
wa\s,  wf  h;i\-e  Inui-  engiucii-  inspectors,  who  are  officei-s 
of  the  R,)y;d  Engineers,  lent  to  (he  lioard  of  Trade  by 
the  Will-  !)epartmeut  for  the  purpose,  but  practically 
permanent  with  us.  A\'ith  regaixl  lo  ships,  we  have  a 
set  ol'  cxannnerH  in   navigation,  who  are,  to  a  certain 

ienlilie  |»crsons,   and    captiblc  ol"  heliiing  the 


extc 
Boa.i 


■  I" 


okiii^„.ft 


d  ii|)on  ([uestions  relallnij;  lo  lliat  depai-tment  of 
■ilinie  praellee.  A\'i(h  n'giUMl  (o  I  he  safely  of  ves- 
>  we  liave  a  huge  ^la(!' (d' sniveyoi's  at  the  diil'erent 
l>rought  up  in  (he  shipbuilding 
I'aelories,  and  who  are  engaged 
(III-  hull  iiiid  the  machinery  of  steamers, 
of  e.illaleral  du(ics;  in  f:iet,  (hey  are  a 
sort  <•{'  maiiiie  engineers,  and  they  Unik  alVer  both  the 
liuiMing  of  passenger  ships,  nntl  jiTter  (he  engines. 
Tlii'ii.  wilii  i<>spcct  lo  Inirbours,  we  ha^'O  an  eminent 
ollieer  of  the  seienlilicl>nnich  of  the  Admiralty,  Admiral 
r.edl'nnl,  a,  per^^.in  who  li.as  pa.ssed  his  life  in  surveying 
nntler  iJie  I  lydrograjihei',  luid  ho  is  our  chief  adviser 
npon  this  point.  Tlien,  we  ha\  e,  bcsiiles  thai,  in  the 
eonsulting  and  resident  engiueci-s,  persona  oi'  the 
highest  cniinenee  in  the  |U'ofession,  such  as  Mr.  llawk- 
shaw  ami  Sir  -lohii  (_'oode.  Willi  respect  to  light- 
houses, the  Board  of  Ti-a.de  have  the  immediate 
building  only  of  British  Imperial  lighthouses  abroad. 
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The  lightliouses  in  this  country  sire  built  and  managed 
directly  by  three  boards,  namely,  tlie  Trinity  House 
in  England,  the  Irish  Light  Commissioners  in  Ireland, 
and  the  Xorthern  Lights'  Commissioners  in  Scotland. 
Admiral  Bedford  is  our  great  adviser  upon  these 
points,  and  we  are  in  close  communication  with  the 
Trinity  House  and  those  other  boards  ;  in  fact,  they 
almost  form  a  part  of  the  Board  of  Trade.  The 
Deputy  Master  and  the  Elder  Brethren  of  the  Trinity 
House  themselves  possess  considerable  scientific  know- 
ledge on  the  subject,  and  they  have  an  excellent  en- 
gineer, Mr.  Douglas,  who  also  possesses  much  scientilie 
knowledge,  both  on  the  subject  of  building  lighthouses, 
and  on  the  subject  of  lighting  apparatus.  Then,  upon 
questions  connected  with  lighting  apparatus,  they  ami 
we  are  advised  by  Professor  Tyndal).  The  Northern 
Lights'  Coramissionei's  have  very  eminent  persons,  well 
known  in  that  branch  of  the  profession,  the  Messrs. 
StevcQsons,  and  the  Irish  Light  Commissioners  have 
also  a  very  competent  engineer.  That  is  the  perma- 
nent staff  for  the  purposes  of  lighthouses. 

12.628.  Do  you  consider  Professor  Tyndall  to  be 
a  member  of  your  permanent  staS"? — In  this  sense, 
that,  being  the  successor  of  Faraday,  he  receives  a 
salary,  aud  that  is  why  I  mentioned  his  name.  We 
have  a  right  to  refer  to  him  on  any  point  connected 
with  lighting. 

12.629.  Does  he  receive  a  salary  connected  with 
the  department  ? — Yes;  a  small  salary.  Then,  with 
respect  to  the  gasworks  in  London,  there  are  three 
persons,  called  gas  referees,  who  are  appointed  under 
a  recent  Act,  whose  business  it  is  to  fix  what  shall 
bo  the  test  of  the  lighting  power  of  gas,  and  what 
shall  be  the  maximum  of  impurities  in  gas,  and  how 
those  impurities  shall  be  tested,  and  we  have  also 
Dr.  Letheby,  who,  those  tests  being  once  fixed,  is  Chief 
Gas  Examiner.  Then  for^the  waterworks  in  Loudon  a 
special  engineer,  Major  Bolton,  has  been  recently  ap- 
jjointed,  whose  business  it  is  to  inspect  the  works  of 
the  companies  from  time  to  time,  in  order  to  see  that 
there  is  a  proper  filtering  apparatus,  and  that  all  proper 
means  are  taken  for  purifying  the  water.  With  regard 
to  the  control  of  alkali  works,  which  raised  a  new 
question,  and  really  a  scientific  one,  Dr.  Angus  Smith 
lias  been  appointed,  with  a  staff  of  sub-inspectors. 
With  regard  to  weights  and  measures,  we  have  the 
Warden  of  the  Standards,  Mr.  Chisholm,  who  has 
already  been  before  this  Commission,  and  who  has 
learnt  his  science,  I  believe,  in  the  practice  of  his  de- 
partment, and  who  has  been  much  assisted  hitherto  by 
a  Royal  Commission.  With  regard  to  oyster  fisheries 
and  sea  fisheries,  we  have  a  permanent  inspector,  Mr. 
Pennell.     That  is,  I  believe,  our  permanent  staff. 

12.630.  Do  you  often  feel  the  need  of  further 
scientific  help,  and  when  you  do,  how  do  you  proceed 
to  get  it  ? — We  very  often  feel  the  need  of  help  ou 
particular  questions,  and  we  get  at  it  in  the  way  that  we 
best  can,  by  going  to  persons  who,  we  think,  know 
most  about  it,  sometimes  by  inquiry  amongst  the 
trade  and  amongst  pi'DCtical  men,  sometimes  by  inquiry 
at  the  Admiralty,  or  other  public  offices,  sometimes  l.>y 
a  reference  to  a  Royal  Commission,  and  sometimes  l)y 
a  reference  to  scientific  persons. 

12,6.31.  Can  you  mention  any  instances  of  this,  and 
the  mode  in  which  you  have  dealt  with  them  ? — I 
have  a  long  list  of  cases  which  I  could  give  if  the 
Commission  would  not  think  it  wearisome.  Years 
ago  there  was  a  question  as  to  the  strength  of  railway- 
girders,  that  is  to  say,  our  inspecting  officers  wanted 
to  know  what  sort  of  bridges  they  should  sanction  as 
safe  before  the  opening  of  a  line,  and  a  Royal  Com- 
mission was  appointed  for  that  purpose,  consisting  of 
the  best  men  who  could  be  found  at  that  time.  Then 
we  had  a  question  in  surveying  ships,  when  ii'on  ships 
came  into  vogue,  as  to  what  should  be  the  strength  of 
angle  irons  and  plates  for  ships,  and  so  on.  For  that 
purpose  we  consulted  Lloyds  and  Lloyds'  surveyors, 
and  laid  down  the  best  rules  that  wo  could.  Recently 
we  have  had  a  question  as  to  the  material  and  mode 
of  construction  of  steam  pipes,  in  what  way  they 
should  be  constructed  so  as  to  be  safe.     In  that  <:asc 


10  July  1872. 


a  very  excellent  olTicer  of  our  own,  now  dead,  raised  a     T.  11.  Farrer, 
question,  with  regard  to  which,  eventually,  he  proved  to  I'M- 

be  in  the  wrong.  I  mention  that  as  showing  the  neces- 
sity that  we  have  for  going  out  of  doors.  A  com- 
plaint was  at  once  made  about  his  view  of  the  matter. 
We  referred  to  all  the  practical  builders,  to  the  engine 
makers,  and  to  the  owners  and  managers  of  steani- 
ships,  and  we  were  enabled,  in  that  way,  to  ascertain 
what  Avas  really  safe,  and  what  rules  we  coidd  lay 
down  upon  the  subject.  Then,  another  question  that 
we  have  had  was  with  regard  to  tno  size  and  cha- 
racter of  safety  valves.  With  respect  to  that,  again, 
wc  consulted  the  most  eminent  of  the  engineers,  such 
as  Mr.  Penn  and  people  of  that  description,  and  we 
were  enabled  to  arrive  at  a  conclusion  upon  the 
matter.  Then,  we  had  a  question  with  Lloyds'  about 
the  mode  of  testing  chain  cables.  Our  surveyor  and 
their  surveyor  were  at  variance.  We  asked  Mr.  Hawk- 
shaw,  Mr.  Fairbairn,  Mr.  Hick,  and  Sir  William  Arm- 
strong whether  they  would  undertake  to  investigate 
and  settle  the  question  for  us.  They  did  so,  and  they 
decided  that  our  surveyor  was  right  and  that  Lloyds' 
surveyors  were  wrong,  and  our  rule  has  been  adopted. 
Then  with  regard  to  the  deviation  of  compasses,  that 
was  peculiarly  a  scientific  question,  and  a  very  difficult 
one.  Upon  that  subject  we  had  a  very  great  deal  of 
scientific  advice,  in  the  first  place  from  Professor 
Faraday,  Afterwards  we  made  a  g]\mt  for  experi- 
ments, which  were  carried  out  by  Mr.  Towson  and 
Mr.  Rundell,  very  competent  persons,  at  Liverpool,  and 
they  made  aud  published  a  series  of  experiments.  We 
had  also  the  greatest  possible  assistance  from  the  com- 
pass department  of  the  Admiralty,  who  had  of  course 
made  very  important  investigations  and  experiments 
for  themselves  ;  and  we  have  had  advice  from  the 
Astronomer  Royal,  which  was  not  always  in  accordance 
with  the  views  of  the  Admiralty  Department ;  and  wo 
have  had  advice  from  the  Royal  Society,  who  not  only 
volunteered  us  advice,  as  to  the  mode  in  which  the 
thing  shoidd  be  done,  but  undertook  to  tell  us  what 
we  ought  to  do,  which  we  thought  was  stepping  a  little 
beyond  their  department.  We  thought  we  were 
judges  whether  steps  ought  or  ought  not  to  be  taken 
of  the  public  safety,  but  that  if  they  could  tell  us  how 
the  thing  required  could  be  done  wo  should  be  very 
much  obhged  to  them.  Then  we  have  had  a  good  deal 
of  scientific  work  connected  with  the  electric  light, 
upon  which  Professor  Faraday  looked  with  great  favour 
as  a  beautiful  illustration  of  the  truths  of  science, 
and  Professor  Tyndall  also,  and  the  work  has  been 
done,  under  the  Trinity  House,  liy  Mr.  Holmes  under 
the,  superintendence  of  Professor  Tyndall.  We  have 
had  recently  a  question  as  to  the  introduction  of 
paraffin  in  lighthouses.  The  question  is  a  very  impor- 
tant one,  since  it  illustrates  how  those  things  work 
themselves  out.  We  were  in  considerable  diflicidty 
about  the  use  of  paraffin  at  first.  It  was  obvious  that 
it  would  give  a  cheap  and  excellent  light,  but  there 
was  cousiderable  danger  in  it.  We  were  for  some 
time  in  doubt  what  to  do,  and  many  trials  were  made 
by  the  Northern  Lights'  Commisslioiiers.  That  ques- 
tion has  now  pretty  well  solved  itself;  for  it  was  very 
much  to  the  interest  of  the  trade  of  the  lamp  makers 
ami  the  producers  of  paraffin  to  put  it  into  such  a  shape 
that  it  could  be  used  safely  in  lamps  generally,  and 
now,  after  a  lapse  of  a  couple  of  years,  the  question 
with  us  is  not  whether  paraffin  can  he  used  or  not,  but 
how  to  choose  amongst  numerous  inventors  and  patents. 
Gas,  again,  is  now  being  introduced  into  lighthouses.  It 
has  been  proposed  to  do  it  in  former  years.  Recently 
a  Mr.  Wigham  has  proposed  cerlain  improvements  in 
the  mode  of  burning  gas,  which  Professor  Tyndall 
has  approved  highly  of,  and  there  is  every  prosi)ect 
that  it  will  be  introduced.  Then  there  is  the  question 
to  which  I  alluded  just  now,  of  sulphur  in  gas. 
How  to  test  the  impurities  of  snl])hur  in  gas  is  a 
question  which  is  puzzling  us  at  this  moment.  Pe- 
ferees  have  been  appointed  for  some  years,  and  they 
liave  come  to  something  like  a  provisional  conclusion  ; 
but  they  obviously  have  come  to  no  final  or  certain  con- 
chision  upon  the  subject,  and  we  arc  now  considering  in 
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what  mamH-T  \vc  can   best  solvo  tliat   qiicstion.     The 

present  proposition  is  that  we  should  appoint  ua  gas 

ret'ereos,  in  place  of  the  pre&ent  referees,  one  or  two  of 

10  July  i?72.     the  most  competent  chemists  that  we  can  get,  and  ask 

tliom   to   conduct   a  series  of  investigations,   if  they 

think  they  can  do  that  so  as  to  lead  to   a  satisfactory 
conclusion,  and  so  a,-?  to  produce  a  result  that  we  can 
act  upon.     Then  there  is  another  point  upon  wliich 
we  are  in  extreme  difHculty  at  present,  namely,  in 
what  manner  to  test  the  purity  of  water,  because  the 
chemists  seem  to  be  very  much  at  fault  upon  it.     We 
should  be  very  glad  if  any  scientific  body  or  scientific 
persons    could    tell    us   whether    that   is    a    question 
which  is  now  capable  t)f  solution.     It  is  obviously  one 
which  it  is  well  worth  while  to  solve  if  it  is  ciipabie  of 
solution.     It   is  possible  that  it  is  a  thing  that  must 
wait  for  a  few  years  before  any  practical  test  can  be 
adopted.    Then  there  is  the  larger  (inestion  of  the  iiiode 
of  using  sewage,  and  how  to  get  rid  of  the  difficulties 
of  sewage.      T)ie  principal  pai'L  of  that  question  comes 
under    the    Local    Government  J.loard   ur    the    Homo 
Office.      AVe,  however,  liave  had  to  do  with  it,  having 
liad    to    introduce    bills    for    the    purification    of    the 
Thames    and   the   Lea.    connected    with    the    London 
water,  and  Jbr  that,  of  course,  we  liave  reierred  to  the 
various   Commissions    that   Iiave    been    appointed    to 
consider   that   important    subject.     Then,  to  go   to   a 
totally  dilfercnt  subject,  we  have  had  questions  arising 
as    to    the    reason  ibr   the  scarcity  of  oysters,  which 
many  persons  alleged  was  due  entirely  to  their  being 
ovcrfislicd.  and  which   oilier  persons  alleged  was  due 
to   natural  causes,  and  for  that  purpose  a  Royal  Com- 
mission was  appointed,   on  which  i*rofessor  Iluxicy 
gave   us   first  rate  assistance.     In  the    same   way,  a 
similar  question  arose  with  respect  to  the  sea  fisheries, 
namely,   whether    trawling,  which   is  a  most   killing 
mode  of  taking  fish,    and  a  mode  that  is   getting  the 
upper  hand  of  other  modes  of  fishing,  was  destructive 
to  the  spawn  and  the  breeding  of  fish.     That  subject 
was  also  rcfcri'ed   to  the  same  Commission,  of  wliieh 
Professor  Huxley  was  an  active  member.     Then  there 
is    the    subject   of  weights   and   measures,  which   is 
under  Mr.  Chisholm's  management,  but  he  has  been 
assisted  ever  since  it  was  handed  over  to  him  by  the 
Koyal    Conmiission,    consisting    of    most    competent 
scicnlific  men.     I  should  like  "to   explain  exactly  how 
this  subject  is  managed  in  the  Board  of  Trade,  becanso 
I  sec  some    oljservations    have    been  made  concerning 
it    in  the   evidence    before    this   Commifisioii,      It  has 
been   stated,  1  llunk  by  Sir   A\'illiani  Thomson,  that 
the  weights  and  measures  are  put  under  the   Harbour 
Department  of  the    Board    of   Tl'ade,   which    sounds 
ub-urd    enough  ;    but    the   reason    is   this,    that    the 
Weigh ',s  and  Measui'es  Department  is  necessarily  a 
separate  estaltlishment,  away  from  om'  central  office. 
Ill    order  to    keep    the  linsiness  in  its  proper  course  in 
the   office.',  the    ))a[iers    tha.t  come    into   it    must  come 
tlirough  one  of  tlio  ilepartments  in  the  olllce.      That  is 
our  organization.     If  they  do  not  do  so,  they  would 
come   direct  to  nic,  and  tiioy  wouhl  not  get  so  well 
treated  nr  so  well><li;!ilt  with  as  if  they  came  Ihrouj^h 
soijir    subordinate    offieer    fii'sl.      Mr.    Chishohn  is  an 
cxerllein.  ad iiiinisi I'ator,  a,nd    has  f)blained  great  seien- 
tilic  knowlerjge  r)ii  that  |.art  of  Die   subject;    but  he  is 
not   ij.  lawyi.T,  and    it  is   to   b<^  reiiieiuhei'eil    liiat  our 
hnsiiK^ss  with  r'eg;u-d  to  weights  and    measures    is    nut 
only  to  see  llia,(,  the  weights  ;niil  measures   aro   strictly 
accurate,  hut  als(j  to  si:e  th.at,  jiy  ;u[i[iiiiistf;il  inn  of  the 
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with  vestries  and  with  other  local  bodies,  and,  as  Mr. 
C'hisliolm  is  not  a  lawyer,  it  was  thought  desirable 
that  the  i)apers  should  come  under  the  hands  of  a 
competent  lawyer  at  the  Board  of  Trade,  and  as  the 
Assistant  Secretary  of  the  Harbour  Department  is  a 
•vQvy  competent  lawyer,  and  as  that  department  ia 
less  ovenvhelmed  with  work  than  any  other  legal 
department  of  the  Board  of  Trade,  it  was  arranged 
that  Mr.  Chisholm's  papers  should  come  through  Mr. 
Trevor  to  myself,  and  so  to  the  political  heads  of  the 
department. 

12,(>32.  In  fiLc't  it  is  rather  connected  with  the  par- 
ticuhu-  officers  of  tJio  Ilarljour  Department  than  with 
the  Haibour  Department  itself.^ — Yes.  As  I  tell 
you,  the  Board  fif  Trade  has  been  a  waste-paper 
basket,  into  which  miseeUaneous  business  of  all  sorts 
is  put.  When  new  work  comes  to  us  we  arc  obliged 
to  put  it  into  thi;  best  pigeon-hole  we  can,  and,  at 
any  ra.te,  so  to  deal  with  it  that  we  shall  know  where 
to  refer  and  where  to  find  papers.  For  all  those  pur- 
poses, it  is  necessary  that  each  subject  should  be 
attached  to  some  department  in  the  Board  of  Trade. 

12,633.  Have  you,  as  a  rule,  been  able,  by  those 
means,  to  overcome  the  difficulties  with  which  you 
have  had  to  contend  ? — In  general  we  have  been  able 
to  do  so  in  one  way  or  another;  but  we  are  every 
now  and  then  in  very  considerable  difficulty  on  dif- 
ferent points.  For  instance,  where  we  have  a  scientific 
officer  antl  the  permanent  and  political  civil  heads  of 
the  department  know  (as  must  generally  be  the  case) 
less  than  he  does  upon  the  subject,  although  they 
may  suspect  that  he  may  l.>e  wrong,  they  have  no 
regular  means  of  testing  that  point  or  not;  and  they 
are  obliged  to  take  the  best  means  they  can.  It  ia 
very  desirable  that,  for  these  purposes,  the  department 
should  ha\e  the  power  of  referring  to  some  undoubted 
scientific  authority.  Then,  again,  questions  arise  upon 
which  no  profe.ssional  oliicer  in  the  Board  of  Trade 
professes  to  have  any  knowledge  at  all.  On  those 
subjects  we  want  to  refer  to  a  seicntifie  body  to  teE 
us,  as  in  the  case  of  the  water  test,  whether  the 
question  i-aised  is  one  which,  in  the  present  state  of 
science,  is  capable  of  solution,  and  if  it  is,  what  is  the 
best  way  of  solving  the  question  ;  or,  in  other  words, 
who  are  the  best  persons  1o  go  to  in  whose  hands  to 
put  the  solution  of  the  question. 

12,634.  Have  you  any  suggestions  to  oflM?r  as  to  the 
best  modes,  as  it  aj)|iejn-s  to  yon,  of  solving  problems 
which,  from  tinn'  to  time,  present  themselves  ? — I 
think  if,  n])on  purely  scientific  questions,  there  were 
some  scientific  body  of  some  kind  to  whom  the  Go- 
vernment departments  could,  as  a  matter  of  course, 
refer  for  the  solution  of  such  questions  as  this,  it 
A\'ouId  be  a  great  advantage. 

12,63.3.  Have  you  thought  how  such  a  scientifiD 
bodycouhl  iK-st  be  constituted  y—l  think  that  the 
oonstiluliou  of  :niy  such  scientific  body  nmsl  be  con- 
sidered in  connexion  witli  another  function,  which  is 
a  totally  dilll-reiit  one  from  iJiat  wliich  I  have  been 
considering.  I  have  been  considering  questions  that 
arise  in  the  eoiu-se  of  admini>traliun  whore  the  Go- 
vernment want  seienlifie  hel|> ;  luu  there  is  a  totally 
dilfercnt  luiK'li.Mi,  and  lh;il  is  advisin-;  the  Govern- 
ment ii|)oii  .|nestions  (.if  si'ienlilie  rescareh. 

12,(;;i(;.    D.i  you  .Iraw  any  distinction  between  cases 
are  the  snbjecis  of  practical  arts  and  ]u-ofessions, 
which    science    has  already  established   eertilin 
^ions,  and  ihose  in  which  knowledge   is   still    in 
)ryo    slate?— Vrs.      I  do    not    think    that,  as  a 
I  inle,  ue  [eqnire    iissislanci^    in    those    cases   in 
^-■ience    has  eslabliybeil    well-kuuwn    laws,  and 
prolessions  Jicting   upon 
need  scientific  assistance 
ig   or  ship-building.      In 
ave  nienlioncd,  questions  for  in- 
<d'  iron   ship.s,  of  (he    staying 
th   ol    girders  Ibr  ii'on  bridges, 
_  generally    u]>un    well-known 

laws  ol  median. es  or  luelalhirgy  ;  and  there  are 
erigmeers,  ship-budders,  and  others,  educated  to  prac- 
tise those   laws  111   a  well-known   profession,  who  can 
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generiilly  toll  you  more  about  wliut  you  want  for  tbo 
rougli  practical  work  o£  the  Government  surveys  and 
inspections  than  you  would  get  from  a,  purely  scientific 
investigation.  I  have  looked  at  the  suggestions  that 
have  been  made  by  Colonel  Strange  and  others,  and 
I  do  not  think  that  any  Government  department  or 
its  professional  officers  would  listen  to  the  dictation 
of  any  council  of  purely  scientific  men  ;  they  would 
probably  say,  and  say  with  justice,  that  they  knew 
more  about  what  was  wanted  than  any  such  council 
could  know.  Every  now  and  then,  in  the  course  of 
practice  in  those  cases,  a  now  scientiilc,  question  docs 
arise ;  f^ncli,  for  instance,  as  the  question  concerning 
deviation  of  the  compasses.  In  such  a  case  as  that, 
we  required  the  best  scientific  assistance  we  could  get ; 
and,  in  the  case  of  sulphur  in  gas,  and  water  impurities, 
we  now  I'equire  it. 

12.637.  Do  you  imagine  that  it  would  be  generally 
admitted  that  conclusions  wiiich  can  be  deemed  to  be 
certain  have  been  anived  at  on  those  points  on  which 
you  spoke  just  now,  the  strength  of  girders  for 
instance  ? — I  think  that  certain  practical  conclusions 
have  been  niTived  at.  The  thing  has  been  worked 
out  by  the  ship-builders ;  for  instance,  when  I  first 
Ciime  to  the  Board  of  Trade,  iron  ship-building  was 
in  its  infancy.  The  first  iron  ships  were  admirably 
built,  and  they  were  built  by  very  eminent  engineers. 
Then  came  a  very  great  demand  for  iron  ships,  and 
inferior  workmen  were  employed  and  inferior  iron  was 
employed,  and  there  were  gTeat  defects,  but  now  the 
thing  has  cured  itself.  The  shipowners  found  that 
the  ships  were  very  costly,  that  they  were  perpetually 
leaking,  and  there  were  difficulties  as  to  tlie  expense  ; 
and  the  shipbuilders  themselves  have  worked  out  the 
problem  better  than  any  scientific  commission  could 
have  done  it  for  them.  No  experiments  that  any 
scientific  persons  can  make  are  equal  in  number  or 
importance  to  those  which  a  practical  trade  or  business 
makes  for  itself.  Scientific  help  is  not  wanted  in  cases 
where,  as  in  the  case  of  mechanics,  certain  laws  are  well 
known  and  fixed.  And,  in  the  second  place,  scientific 
help  is  seldom  or  Uttle  wanted  in  those  cases  where  it 
is  the  interest  of  a  great  number  of  traders  and  manu- 
fiictnrers  to  develope  the  manufacture  themselves.  I 
would  instance  what  I  have  mentioned  as  regards  tlie 
strength  of  iron  and  steel ;  the  ship-builders  have  en- 
tirely done  that.  And  with  I'egard  to  the  use  of 
jiarafiine  in  lamps,  the  lamp  makers  have  done  or  are 
doing  it.  In  these  cases  of  practical  manufacture, 
plenty  of  practical  experiments  are  sure  to  be  made. 
lint  this  is  not  the  case  where  the  Government  are 
the  sole  manufacturers;  for  instance,  in  the  case  of 
guns,  in  the  case  of  building  ships  of  war,  in  the 
case  of  lighthouses, — 'in  all  those  cases  those  are  things 
which  are  done  by  the  Government  and  by  the  Go- 
vernment only,  and,  therefore,  in  that  case  they  may 
need  scientific  assistance,  which  they  do  not  need 
in  such  a  case  as  ordinary  slupbuilding  or  ordinary 
engine  making.  Then  there  is  another  case  which 
I  would  also  make  an  exception;  where  the  manu- 
facture is  a  monopoly  and  where  the  Government 
has  to  control  that  monopoly;  for  instance,  in  the 
case  of  the  gas  supply  and  in  the  case  of  the  water 
supply.  The  gas  companies  know  very  well  that 
they  have  a  monopoly,  and  that  they  can  make  wilb 
ease  10  per  cent,  whether  the  gas  is  good  or  bad, 
or  whether  it  is  pure  or  impure  ;  and  you  then  set 
up  a  Government  machineiy  to  control  them,  and 
the  Government  machinery  which  lias  to  do  that 
has  need  of  scientific  assistance  to  ascertain  what  it 
can  do- 

12.638.  {Professor  ITuxlejj^)  Bid  I  properly  under- 
stand you  to  say  that  you  think  it  would  be  desirable 
to  have  a  body  of  permanent  scientific  referees  to 
whom  the  Govenimcnt  should  naturally  refer  any 
questions  of  the  kiml  of  which  you  speak  as  the 
authorities  ?— Yes,  I  do  think  so.  For  instance,  when 
the  question  arose  whether  the  scarcity  of  oysters  was 
due  to  overfishing,  or  was  due  to  natural  causes,  a 
question  involving  a  very  difficult  problem  of  natural 
history,  tlie  Government  were  in  doubt,  and  needed  a 
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scientific  referee.  They  did  on  tliafc  occasion  call  In 
and  employ  Pi-ofcssor  lluxley.  But,  in  such  a  case  as 
tliat,  it  would  be  certainly  an  advantage  to  the  Govern- 
ment Department  to  be  able  to  have  a  body  to  refer 
to  who  could  at  once  tell  them  whether  tlie  question 
is  one  which  is  capable  of  solution,  and,  if  so,  who  is  the 
best  person  to  whom  you  can  go  to  assist  yon  to  solve 
it.  I  think  it  would  be  a  \Qvy  usoful  thhig  to  have  a 
body  of  that  sort. 

12,639.  {Cludrman.)  What  has  the  Board  of  Trade 
done  in  the  matter  of  meteorology  ir" — -A  di;tailed  ac- 
count of  the  ])rocee(hTigs  with  resi>ect  to  meteorology, 
previous  to  the  year  iSfiC,  will  he  iuund  in  tlie  report 
of  the  committee,  consisting  of  IVIr.  Gallon,  appoliLti'd 
by  the  Koyal  Society,  and  Captain  Evans,  appointed 
])y  the  Admiralty,  aiid  niyselfl,  in  that  year.  In  that 
year  the  whole  proceedings  were  revieweil,  and  in 
that  report  which  we  made,  the  whole  history  of  the 
detail,  down  to  that  time,  will  lie  found  ;  and  this  is  a 
short  account  of  it,  taken  from  a  letter  of  my  own, 
which  is^already  before  the  Commission  :  "TIk^  subject 
*'  was  originally  undertsiken  at  the  request  :ind  undrr 
"  tlie  advice  of  the  council  of  tlie  Itoyal  Sot;iety,  and 
"  not  for  the  purpose  of  meeting  any  immediate  want  of 
"  the  Government.  The  object  was  two-fuld  ;  namely, 
"  first,  the  furtherance;  of  meteorological  science  gene- 
"  rally;  ami,  secondly,  the  estaldishment  of  rides  for 
"  the  improvement  of  navigation.  It  was  this  hilti-r 
"  object  which  was  the  principal  justification  for  the 
"  expenditure  of  public  money.  The  precise  thing  to 
"  be  done  was  to  collect  careful  observations  of  the 
"  meteorology  of  the  ocean,  a  task  which  no  private 
"  observer  could  undertake.  Accordingly,  a  pro- 
"  gramme  was  furnished  by  the  council  of  the  Royal 
"  Society,  an  office  was  established,  and  a  public 
"  grant  obtained.  For  some  time  observations  were 
"  continued  on  the  original  plan;  fnit  the  officer  wli'i 
"  had  been  charged  with  tliis  duty  soon  diverted  his 
"  attention  and  the  grant  to  the  more  po[iular  aiid 
"  practical  object  of  foretelling  weather  h\  the  British 
"  Isles.  The  Board  of  Trade  were  not  satisfied  with 
"  this  diversion  of  the  original  grant,  or  wiih  llie 
"  scientific  foundations  on  which  the  new  ;\.\%  of  Ibn- 
"  telling  weather  was  based;  but,  Iteing  themsohrs 
"  scientifically  helpless,  they  applied  to  tlir  cimncil  of 
*'  the  Ivoyal  Society  for  advice.  There  was,  bo\vc\  >-v, 
"  on  the  jiart  of  that  body  an  obvious  drliciii"'}-  In 
"  criticising  the  proceedings  of  an  eminent  and  di- 
"  voted  piiblic  servant,  and  it  was  not  iintil  the  post 
"  had  become  vacant  that  any  change  was  made."  I 
purposely  state  that,  because  I  tliink  thai,  it  illu'^- 
trates  how  valuable  it  would  bo  for  the  !  lnvrrniiicut 
to  be  able  to  refer,  and  to  refer  as  a  matter  ol'  course, 
to  a  scientific  body,  a  scientific  body  which  slmnld 
feel  itself  responsible,  and  which  shonhl  not,  as  the 
lioyal  Society,  be  purely  voluntary,  but  whicli  should 
be  bound,  from  its  position,  to  give  the  Govi;T-nuicnt 
assistance  on  such  subjects.  In  that  case  we  M{,  at 
the  Board  of  Trade,  that  Admiral  FitzRoy  "was  prema- 
ture in  fox'etelliug  the  weather;  but  he  hnew  mni'o 
about  it  than  either  Mr.  Milner  Gil>son  or  anybody  at 
the  Board  of  Trade  did.  The  council  of  the  Royal 
Society  very  naturally  fi;lt  a  delicacy  in  interfering 
with  him.  Now  we  should  have  liked,  in  that  case,  to 
have  had  a  body  to  whom  we  could  go  and  of  whom 
we  should  have  aright  to  ask,  "  Arc  we  going  on  in  the 
right  path  or  are  we  not?"  "The  subject  was  then 
"  investigated  by  the  committee  above  referred  to 
''  (which  was  jointly  appointed  by  the  council  of  the 
"  Royal  Society,  the  Admiralty,  and  the  Board  of 
"  Ti-ade),  and  the  result  has  been  that  the  amount  and 
"  scope  ofthe  parliamentary  grant  has  been  considerably 
■'  increased,  so  as  to  embrace  observations  by  land  in 
"  the  British  Isles  as  well  as  upon  the  ocean,  and  so 
"  as  to  lay  sound  foundations,  if  pos^ifihs  li^r  ilie 
"  practical  art  of  foretelling  weather.  In  ordrr  lo 
"  avoid  the  difficulties  which  had  arisen  lioin  piacmg 
"  an  officer  of  distinguished  scientific  attainments 
"  under  civilians,  who  were  far  more  ignoi'ant  of  the 
''  subject  than  himself,  and  who  were,  consequent!}-,  at 
"  his  mercy,  and  in  order  to  give  the  olUce  the  benefit 

M  m 


T.  H.  Fai 

Esq. 


10  July  1872. 
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T.  H.  Farrcr,  "  of  tln_'  trcf^lio^t  :m<.l  "wiJcst  opinions  of  iho  scientific  jiient  to  guide  them  m  such  cases  as  pi'csent  them- 
Es,j.  i.:  ^vovl'l,  the  management  hns  been  placed  in  the  selves,  Huve  yon  fonnod  any  opinion  as  to  how 
-'  hands  ol'  an    unpaid    coaunittee   of  scientific   men  a    regular    permanent    council    for    scientific    advice 

IQ  July  1872.     ,,  ;i|, pointed    by    the    council    of  the    Eoyal    Society.  conlil   )iesfc  be  constituted? — It  is  more  easy  to  say 

"  This   committee  adniiuisler   the   annual    grant  ac-  wdiat  ouglit   not  to  be  done  than  what  ought   to  be 

"  cordin;;-  to  their  own  disevction,  makiui;-  periodical  done.     1  do  not  think  that  Kuch  a  body  ought,  as  has 

"  reports  of  their  doings.     So  for  as  exporicuco  yet  been   suggested  here,  to  form   part  of  a  govermiieiit 

"  goes,  the    result    is,    1    believe,   satisfactory.      The  office,  or  to  be  appointed  by  the  Government,  or  to  be 

*•■  genth'Uieii  eoniiiusing  the  cnnnnittee  have  sclecb^d  drpi^ndi^nt   ujmu  the  Government.     I    am  afraid  that 

■"  an  eilieieid    stalK.  ;ind   2;iv<>.  thruiseh  r>,  iinieli    lime  liie   eitiel.  of   1  he  creation  of  any  .such  body  would  be 

"  and  aUeiilieii    lu   the  sid.-jefi.      lint  it   is  as  yet   ioo  d.  -el.  a,  ( Joveniment  i'e[)reseDtative  of  each  particular 

"  v:\y\y  \o   prcdieale  eumplele   sneeess,  nor  'In  1  men-  ;ririn-e,  who  wonld  become  a  bureaucrat  with  re.speet 

-  tiou  (lie  (■n.,-e  as  a  precedent,  bat  niei-el\  a.--  nit  (oiIi;i(  pni  lii.'idar  science,  I  do  not  think  that  you 
"  instance  oi'  a  mode  whieh  has  been  adupled  in  one  wnidd  get  (lie  liesi,  men  in  that  way,  still  less  Avoidd 
■■    parlieul.nr   e;iM'   lo   nierl    some  ol'  ilie    (|iicsliens  ;nid  yen    L':et    llie    aelio]!  upon    iJtat  body  of   the  opinion  of 

'  dijlieidlies  which    your  ( 'onmiissinn    lias    loeonsid^r  llio    srimtilie  wnrM    wlih-Ii    is    so   desirable.      I  know 

■■    in    Ihe    aggivg;ilc."    Tlie    e;isr   il.s(-|f,    inihrd,    is   one  ihal,  we  ;(ll  of   iis    in    pfiblie    oiPu'^s  arc  apt  to  fall  into 

■'   which  Ihe  (.'oiiniiission  will,  no  doubt,  rrj.orf    iipnii.  mis,    ;ind    1  think   llial    any  seioiilific   tnaii  appointed, 

-  It.  is,  1  sh<.uhl  obs.Tve,  :is  ivg.'ii'ds  ilie  admiiiis-  willi  ;,  large  sabtry,  as  a  iiieiiiliei'  of  (lint  council  to 
■•  Iriilion,  an  iiiiprr.-.'dend'd  oxpcriiueiil,  (n  .■(iiniiiit  re]>icscMl,  a,  p;irticnlar  s(-i<;nec  would  be  very  likely 
'•  ]0,0()()/.  a  yrar,  williout.  .li^--!.  or  ;iceonii!,lo  Ihe  (o  Call  info  nils  tr.n.  IIl'  wonhl  be  a  very  powerful 
"  charge  of  nil  unpaid  \'Oi\y  :  'in.i  (lieiv  i~  Ihe  fnilher  m;iii,  lor  he  would  have  the  iidiniiiisl ration  of  largo 
■'  .■inom;ilv,  that  (here  are  ol  lirr  jmblie  moneys  de\'<iled  iiinrls  ;  loi',  oi' course,  in  a  council  oi'  this  sort,  the  men 
'•  lo  molf^orotog_y  under  a  pivw'\i-.[  ing  nnd  lolally  ^vbo  ii;i\c  \\iv  knowledge  of  the  particular  subject 
"■  diliereiii  organisation."  i  ^\o'i!d  add  lo  those  obser-  would  bo  the  men  who  would  practically  administer 
^■Mlioiis  iIkiI  I  tliiiil;  il  is  ipiile  im[io<^ibl'>  Ihat  M-e  (■;u!  the  grant  given  for  the  purpose  of  that  subject  ;  an<l, 
exjii'i-r  any  grni  Intieii  lo  go  on  pi'iinamMilly  gi\int,-  in  that^  ease,  you  would  run  tJie  ri.sk  of  ielting  iJiosc 
alteiitiuii    lo    the    nKUKigouieiil    ol'    a    business   of  ihn.l  men  lead  the  scientific  investigations  fif  the  country. 

kind,  whieh   thi--  ooi itlee  emild  gi\e,  Avitliour  ]<:\\-  At  (In;  same  lime,  1  do  not  think  that  the  bodv  ono-ht 

nient  and  wiihoiii  ;l  ree-'gniscd  puHiinn.  (n    Ix;    iinjiiiid,    as    liie   council    of  the   I'oj-al  Society 

l!^,()40.  Have  any  ap]ilie:ilIons  been  made  lo  y<>u  and  ihe  eoininittee.s  appointi.'d  by  it  now  ai'e.  I  do 
\vliieh  would  fi.-ud  to  slmw  that,  hy  an  ine!c;i  -r  in  llu;  not  think  that  you  can  rely  upon  getting  recrular  or 
giant,  liio -\'iilue  id'  the  results  uiiglil  bo  eon-i'l<'raliIy  trustworthy  service  from  an  unpaid  !iod\-,  "l  think 
ineidt-ed? — I  ha\-e  seen  siig-e^tioiis  lo  ili:)t  rllLut  tliat  scientific  men  deserve  a  great  de.il  ninre  en- 
given  by  \L-vy  iialneiit.  scienlilic  jkl-oiis  before  lliis  conragement  in  tlie  way  of  payment  Ihiin  thc^-  <j,vi  .it 
Gouiniission.  and  my  attention  iia.-  brcn  [i,ulieul;nly  jirescnf.  The  ijuestion  iben  is.  whether  it'  is  jiot 
e:dlcd  tu  i(,  iuT;ius'.-  that  is,  ilsell'.  Ihe  sort  of  queslinn  possible  io  get  outside  the  Ibivenmient  a  body  of  this 
upon  wbiidi  the  Go\"erniiient  would  wisli  for  the  best  descriplidn.  I  i^i^-e  with  grt.ai  hesitation  a  suirgestion 
j)o--sib]e  advice.  It  i.s  ^■ery  likely  that  this  qucslion  Ujinn  a  point  u[)on  wliich  I  really  am  scarcely  com- 
ma}- bo  i-iiiscd,  and  lliat  ap])lieatiou  may  be  made  to  jictent  to  suggest  anything,  namely,  wliellior  yon  had 
the  B(,:ir<l  of  Trade  for  an  increased  grant  for  those  not  l.ietler  make  use  of  what  you  have  at  present, 
pm|io,-e~.  Al  present  the  lieard  of  Trade  would  only  namely,  llie  Koyal  Society  or "  a  committee  of  the 
lie  ■.>],]r  lo  ask  the  council  of  the  Knyal  Society,  :is  Uoyal  Society,  rather  than  attempt  to  cstabhsh  any 
bel'.re,  wbrlher  Ihey  Ihonght  it  shoiihl  b(j  done  or  not ;  new  hody.  No  new  body  that  you  could  esfdilish 
bill  1  titink  tin, I  it  would  be  yi-ry  well  If  there  were  would  have  the  jirestigC,  1-eputation,  and  iufiuc'iec 
sonie  body  lo  whom  they  would  have  a  right  ol'  going  that  llie  lb>yal  Society  hns.  That  is  a  matter  not  to 
h.<  a.^v  for  advjri.'  upon  .nrh  [r  ])niiit.  1.  ^  created:  il  is  a  matter  Avhich  h:is  irrown  ivith 
12,641.  Are  you  ^iwanj  v.hellnr  llie  appiie;ilioii  centuries.  Yon  liave  also,  in  the  Koyal  Soeietv  it.^elf, 
with  regard  In  iiictcjiologylVeni  tlie  Srv)|tishJ\!ete(.ro-  a  seieiililic  ]>idiiie  to  whose  Ojiinion  aiiv  eou'neil  or 
logi.Tfl  Sociely  cnme  bi'fore  Ihe  lionrd  of  Trade?  eominiliee  appointed  by  it  would  or  niigh:  be  made 
—  Tes,  ]  ;im  ;Lw;iro  nf  that.  The  answer  made  by  amenable;  ami  my  suggestion  would  bo,  Ihat  ytui 
1li(.- 'i'reu  my  aiirl  liy  Ilie  Hoard  of  TVade,  also,  lo  Ihe  .■  Iiould  endeavour  to  en'ale  some  I'ominltlei'  or  body 
SenMi.-I,  :deleni'ologiral  Soeiely  wa.s,  thai,  having  oiil  vl'  the  i;ey:il  Society  which  sbuuld  bear  a  fixed 
gi\<'n  a  -rant  of  HVKK)/.  a  yeiirio  :i  eomuiittee  a].-  relation  in  |l,e  (-ioverinneni,  wbi.di  should  inrel  re- 
poinfed  by  the  b^oyul  Suciely  for  the  purpose  vi'  gnhirly.  ;ind  (he  nieiubers  oi'  whi,di  should  .lie  paid 
iiii'Ierlaliin.L^  in\  e.|  i-;ii:.)n..,  not  only  in  Kiigland,  hut  snnieihin-.  ;r  ihe  diivelors  id'  a  joint  sleek  eomp-iny 
ihroNghnnl   (;re;,|.   IJrhain,   and    in    Inet    boyuud  <  I  real.  are  |.,id   lor  llieir  meeliii-s.  (o  whom    (he  Covernmciit 

l;rilain.  il   was  impos^bh'  ior  flie  (;<,vernmen!  (o  giv dd  Inive  a.  right  lo  reCer.  who  should  (eel  ihni  Ihoy 

a   (uilher  u<-  ;iddiJion;d  giMi.l   lo  a  sei,m-;ile  bodv.      Ibit  had,  on   Ihe  oia-  hand,  a  dulv  Inw;irds  liie  (bivernment 

Iheie,  i,.-,iii,    Mi|.i>o.aii;.:     Unit    (be    SeoMlsh     I\iel<nro-  mid  who.  on  1  he  other  ha.ml,  should  be  b,, nnd  lu  make 

In.jie;d   Society  Were    doing    ;nn,e|I,in.v    diilereni     IV pnlilie    aJI    iheir    pr.nvediu-s.    mi    ihm     \Ur^    would    be 

"linl    vd)ieh     llie    enmmillee  .,r    (lie   l,-<,v;il   Soeiely  \vere  iv^|).,iiH  hie     |u     ihe     public     seieillilie     opininu    of    the 

doing,    it  U'.ndd     l,e    very   .le..M:d,le.    llni.I     the    qiie.lioM  e.nuiliv.       That     is     ihe     best     sm-Vslion     lleit     I     cm 

whrlh.r    win.l    Ihey     were    -loing    doMrved    ;o.H>(;inee       mnke,    ,    :,,.     |    ^;iv.     1  ;i,ii    \er\'   i-unr'inl    noiai    (he 

or  iinl,  or    in  wlnit  WKV  il    slnndd    he    done,  shnnld    he  snbjecl.                            "                           '       ^ 

'■'■l'''i''l  I"   .-' ■    l*"'ly    "1'  aid^iiowhdged   anlhnritv  in  tL'.f.-l  I.    V,i„  wmild    in   lael    lea\e  ihe    unnonilion  of 

tli.=  --ie„(i(iewM,ld.  Ihe     euninni     lo     the     Ibiyal     Sneiel  v  i  -  Ve.-.     1     wnnid 

IL^'ilL'.    |[:,ve  yon  h.riiieil  ;M,y  opinion  ;,s  (a  vvh-'Mier  l<';ive  il    lo  /l,e    K,.val  Sn<-ielv. 

further  J^rmil^'niiyl,!    lo  he    gIvM,     \,y    (he  (h,vennnent  l-,'.b'e    (  / ';  e/e'.v.v,,,-   ///u/e„.)     tia^e    you  ennsidered 

'"'■.^•■"■!'"'"-    ree.iehV-i    e. yglve    .n    oienien        wliellnr    itw <l    be    ,|esirabte    io    make    ihis    bodv  a 

■^v'"eh    1..  nl    ye,.y  |if|h.  ,,h„.;    |„H,    1   thn,!.,    ihere   eiui  large  or  ,■,    small  one.  or  Inue    yui,   formed    ■iny  opinion 

ih:,[    there    me    mnnorn,,,;   siih-  upon  lIuH.  |,eint?-Thal  is  a  mai  ier  of  some  dlHienltv, 

' .-      -       -          -    .  .                  ..       '„,|y  uiiLdit   lobe    huge    enoiiLdi  In    repre- 

br;inehes  of  sei,.|iee  with  whieh  the 
IS  likely  In  h:u  e  an\  .■oniievlcni,  but,  at 
IO,  of  course,  Ihe  larger  yen  make  it  the 
IS  if  is. 

onh!  _\.m  be  dis|,osed  to  give  a  body  of 
^  'uili;i,liye,  1  h;if  is  to  sn.v,  the  Govcrn- 
lersbuul,  would  have  llie  i-ighl  o\-  ajiidy- 
inil.  _/»(■/■  (■fo^//-,^,woul.l  Ihls  body  have  tlie 
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right  of  applying  to  the  Govornmcnt  ? — lu  matters 
of  scientitie  research,  decidedly  1  iliiuk  that  tlicy 
ought  to  suggest  to  the  Governmeut,  and  say  to  the 
GoverBment,  Here  is  a  subject  which  requires  fiiuds 
to  make  experiments  and  to  make  researches.  I  think 
that  that  would  be  an  important  part  of  their  functions. 
I  do  not  think  with  Colonel  Strange  that  they  ought  to 
interfere  with  the  administration  of  the  Government, 
unless  they  are  a-=kud  to  do  so ;  but  with  regard  to 
the  furtherance  of  science  itself,  it  would  be  one  of 
of  their  most  important  functions  to  say  lo  Govern- 
ment, Here  is  this  subject  or  that  subject  which  ought 
to  be  inquired  into. 

12,647.  Take  a  concrete  case,  namely,  that  of  the 
'■■  Captain,"  the  building  of  which,  as  you  are  aware, 
was  a  matter  of  considerable  controversy  between  the 
Constructor  of  the  Navy,  at  the  time,  and  certain  other 
persons,  it  being  currently  reported  that  the  building 
of  the  "  Captain  "  was  forced  upon  the  department  by 
outside  influence.  Supposing  that  to  ha\e  been  the 
case,  and  sup])Osing  such  a  body  as  this  to  have 
existed,  containing  men,  like  Sir  William  Thomson, 
for  example,  who  were  highly  competent  to  form  an 
opinion  upon  such  subjects,  would  you,  under  such 
circumstances,  have  thought  it  a  fitting  thing,  or 
would  you  have  given  this  body  the  power  of  doing 
such  a  thing,  that  is  to  say,  of  intervening  and  making 
an  application  or  making  a  representation  to  the 
Government  upon  the  question;  suppose,  for  example, 
thai  this  scientilic  council  had  clearly  made  up  its 
mind  that  the  principle  of  the  construction  of  the 
"  Captain  ''  was  thoroughly  bad  and  wrong,  and  that 
the  ship  would  capsize,  would  you  think  it  part  of 
their  duty  and  give  them  the  power  of  making  a  re- 
presentation to  the  Admu-alty  ? — No,  I  think  not. 
I  think  that  in  such  a  case  as  that  the  responsibility 
rested  with  the  Admiralty  and  the  First  Lord  of  the 
Admiralty,  and  this  body  should  wait  until  he  ajiplied 
to  them  before  giving  him  advice  upon  a  t>raciicaL 
subject  of  that  kind. 

12.648.  However  strong  their  opinion  might  be  as 
to  the  faultincss  of  the  construction  of  the  "  Captain," 
you  would  not  even  give  them  the  power  of  makiug 
a  representation  ? — No,  I  would  not.  There  are 
numbers  of  ways  in  which  an  opinion  of  that  sort 
can  make  itself  known,  through  the  House  of  Com- 
mons, through  the  press,  and  in  different  ways,  and 
I  think  yon  must  leave  the  responsibility  for  the  con- 
duct of  the  practical  linsiness  of  administration  wdth 
the  departments  themselves. 

12.649.  Otherwise  I  presume  that  this  scientific 
council  would  stand  in  considerable  danger  of  be- 
coming a  sort  of  imperium  in  imperio? — I  am  quite 
sure  that  it  would  be  at  war  with  the  oJfices,  and  that 
any  representJition  of  that  sort  volunteered  by  sucli  a 
body  would  set  up  the  backs  of  the  officials,  and  would 
lead  to  nothing  but  mischief. 

12.650.  I  gather  that  the  particidar  case  of  the 
Hoyal  Society  to  which  you  refeixed  just  now  was 
not  a  happy  intervention  of  men  of  science  from 
without  ? — We  thought  on  that  occasion  that  the 
Koyai  Society  was  outstepping  its  iiroper  hmits,  and 
we  wrote  them  a  letter  to  that  eiiect,  which  I  was 
very  sorry  to  put  my  name  to. 

12.651.  (Dr.  SImrpeij.)  The  lioyal  Society  acted 
as  any  other  independent  body  in  the  country  might 
have  done  ;  they  believed  that  the  Go^■ernment  was 
not  doing  its  duty  with  regard  to  the  safety  of  the 
public  in  passenger  ships,  and  the  safety  of  the  crews 
in  commercial  ships,  in  not  taking  some  steps  to  se- 
cure a  sufficient  acquaintance  with  the  deviation  of 
the  compasses  on  the  part  of  the  commercial  marine  ? 
— The  Board  of  Trade  thought  that  the  Eoyal  Society 
would  have  been  perfectly  right  in  saying  to  the 
Government,  Science  has  determined  that  there  are 
such  and  such  laws  with  respect  to  the  deviation  of 
compasses ;  here  are  those  laws  at  your  disposal. 
But,  when  the  lioyal  Society  went  further,  and  said 
to  the  Board  of  Trade,  It  is  your  business  to  bring 
in  a  measure  to  require  those  laws  to  be  compulsorily 
applied  throughout  the  merchant  service,  the  Board 


of  Trade  replied  that  that  was  their  business,  and   not     T.  II.Farra\ 
the  business  of  the  lioyal  Society.  ■^'*''- 

12,6o2.  It    was  not    the    busmess   of   the  Royal  ~    " 

Society  more  than  oi   any  other  outside   body,  except  

that  they  were  specially  cognizant  of  the  matter.  The 
Royal  vSociety,  in  that  case,  acted  like  any  independent 
body  in  warning  the  Government  of  what  they  con- 
sidered to  be  the  duty  of  the  Government  with 
reference  to  the  safety  of  the  community  ;  that  was 
the  point  which  they  took  up.  There  had  been 
measures  taken  %vith  reference  to  the  Royal  Navy, 
and  it  was  thought  to  be  the  business  of  some  depart- 
ment of  the  Government  to  take  similar  steps  with 
regard  to  the  commercial  navy,  especially  as  they 
professed  to  look  after  the  safety  of  tlnj  pulilic  with 
regard  to  the  strength  of  ships,  the  number  of  life- 
boats, and  the  limitation  of  the  numljer  of  passengers ; 
and  it  was  presumed  that  this  was  a  ([uestion  of  a 
similar  character.  It  remained  eventually,  of  course, 
for  the  Board  of  Trade  or  the  Government  to  consider 
whether  it  would  be  a  wise  sLep  to  take  ? — Perhaps 
the  best  thing  that  I  can  say  about  it,  I  am  afraid,  is, 
that  the  application  was  not  very  successful  or  very 
encouraging,  as  an  example. 

12.653.  (Professor  Huxlct/.)  The  practical  point 
that  I  want  to  get  at  is  this  :  some  gentlemen  have 
official  experience,  that  is  a  matter  of  fact,  (piiLc 
ui)art  from  the  right  and  wrong  of  the  case,  ami  no 
executive  department  would  view  any  interh.'rence  of 
that  kind  with  other  than  considerable  jralousy? — 
Certainly  ;  I  am  sure  of  it. 

12.654.  (Dr.  Shnrpey.)  Especially  if  it  were  a 
body  sanctioned  by  the  Government  that  was  inter- 
fering ? — -Yes;  quite  so;  that  was  given  an  officUd 
right  to  interfere. 

''12,655.  That  is  very  different  from  an  iiidci)>'ndent 
body  giving  an  opinion  ? — Quite  so. 

12.656.  in  such  a  case  as  that  of  the  "  Captain," 
the  representations  made  to  the  Government  from 
other  quarters  would  very  proViably  have  led  the 
Government  to  refer  a  question  of  that  kind  to  such 
a  consultative  body  ? — Quite  so.  I  can  quite  imagine 
that  the  First  Lord  of  the  Admiralty  might  find  it  a 
great  relief  to  lie  able  to  refer  to  such  a  bod}'. 

12.657.  It  would  be  an  answer  to  the  representations 
made  to  him  ? — Quite  so. 

12.658.  {Professor  Haxlci/^)  Have  you  ever  con- 
sidered the  question  of  a  certain  diflieulty  which 
arises  about  the  administration  of  some  sufficient  sum 
of  money  for  the  purposes  contemplated  by  those  who 
look  to  the  development  of  scientific  research  ;  I  mean 
that  money  which  was  to  be  placed  in  the  hands  of 
any  body  of  that  kind  for  the  promotion  of  scientilic 
inquiry  would  have  to  be  a  very  considerably  larger 
sum  than  that  which  is  now  given  ? — Certainly. 

12.659.  And  that  it  might  be  a  sum  suiliciently 
large  to  admit  of  its  application  to  the  eri'Ction  of 
buildings  of  the  character  required  for  the  carrying 
out  of  particular  kinds  of  investigation  ;  for  instance, 
I  need  iiardly  tell  yon  that  various  kinds  of  physical 
inquiry  cannot  possildy  be  carried  on  in  an  ordinary 
liouse,  but  you  want  a  building  to  bo  specially  con- 
structed for  that  purpose-  Do  you  see  any  difficulty 
in  the  administration  of  the  considerable  sum  that 
might  b<.'  needi'cl  for  those  pur]>oses  by  a  body  com- 
posed ill  the  way  Ihat  you  are  suggesting,  without 
any  member  of  the  body,  who  is  a  hnancial  officer, 
responsible  to  tJie  Governmeut  ?— I  think  if  you  ha.\'e 
large  buildings  and  estnblishments  you  mast  have 
some  financial  officer  res])ousible  to  the  Government, 
or  you  must  make  the  head  of  the  establishment 
himself  the  financial  officer  and  responsible,  but  (hat. 
difficulty  has  I)een  met  and  dealt  with  at  Greenwich 
and  at  Kew. 

12.660.  Do  you  tliink  that  the  Treasury  would  be 
disposed  to  entrust  a  large  sum  of  money  to  a  body 
such  a^  we  are  contemplating  without  having  some 
person  to  whom  they  could  look  as  the  pin-son  into 
wdiose  hands  the  money  should  go,  and  wlio  should  be 
responsible  for  it  ?— I  can  imagine  that,  in  the  first 
in,stauce,  the  whole  of  this  machinery  must,  in    some 
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T.  H.  Fan-a;    -wtLy  or  anotlier,  be  councctod.  with  Komo  department, 

■^^^-  and  tliat  tliere  must  bo  some  minister  who  i,s  capable 

"        _       of  tlefondiag  tho  vote   in  Tarliament,   and  of  stating 

"  ^     ''  ■    -whnt  has  been   done.     Then,  1   should   think,  there 

ought  to  bo  uo  greiit  difficulty  with  a  proper  system 

of  administering;:  the  money,  so  that  there  should   be 

some  pcrsoii  who   should  keep  the  accounts  and  be 

responsible   to   the  minister  for  spending  the  money 

in  the  way  in  which   tliis  council  or  body  directed  it 

to  be  spent. 

12,G(U.  At  present,  with  the  comparatively  smail 
sum  which  i.s  |>laced  at  the  di^^posal  of  the  Croverinnent 
Grant  Committee,  as  I  understand,  all  that  takes 
place  is  this,  that  Ihc  money  is  placed  in  the  hands 
of  the  Royal  Society,  and  the  Secretary  or  President 
of  the  Royal  Society  reports  to  the  Government  what 
has  been  expended,  when  asked  for  ? — Yes.  The 
meteorological  grant  is  a  still  stronger  case,  because, 
there,  10,000^.  a  year  is  given  to  the  Committee  of  the 
lloyal  Society,  and  both  the  Treasury  and  the  Board  of 
Trade  expressly  refuse  to  have  any  tiling  to  do  with 
Ihcir  accounts,  buti  doubt  whether  that  system  would 
\'c  jipplii^'ublo  where  you  had  permaneut  establish- 
nii'uts.  Tliere,  I  ihiuk,  you  must  have  some  permaneut 
oiliccr  keeping  the  accounts   and   responsible  to  tho 


S/iayj>n/.)  Proliably  the  money  might 

Crlimali.'  ? — 'J'he  money  might  be  voted 

,  but  then  the  question  would  bo  about 


(rO\rrnmenr. 

12,()(S2.  (/>/ 
be  \oled  asuM 
as  an  c^timati 
the  account.^. 

12,66\j.  Dona  the  Meteorological  Committee  render 
any  account  (o  the  Board  of  Trade  ? — The  Meteor- 
ologicid  Committee  renders  no  account  whatever  to 
the  lioard  of  Trade.  The  only  account  rendered  is  a 
I'cport,  through  the  Hoard  of  Trade,  to  Tarliameiit  of 
what  they  have  done.  The  Boai~d  of  Trade  do  not  know 
ollieially  what  salary  they  ]tay  to  any  person,  and  they 
have  no  control  over  it  whatever. 

12.664.  Does  that  appear  in  the  Report  of  Parlia- 
ment ? — Yes. 

12.665.  {Professor  Hnxlcjj.')  Has  the  Meteorological 
Committee  the  power  of  disposing  of  this  grant  as  it 
likes  ;  that  is  to  say,  can  the  Meteorological  Committee 
erect  a  meteorological  observatory? — I  do  not  think 
that  there  is  anything  to  prevent  them  from  doing 
i<o,  but  the  grant  is  only  made  from  year  to  year,  and 
if  they  diverted  it  from  tho  objects  which  were  con- 
templated on  the  formation  of  the  committee,  the 
grant  would  be  stopped. 

12.666.  {Chairman.)  I  presume  that  some  accounts 
are  kept  ? — I  presume  that  they  kee2>  their  own 
accounts,  but  with  that  we  Irave  nothing  to  do. 

12.667.  {Professor  Huxley.)  Does  the  Audit  Office 
not  hiive  the  auditing  of  them? — No,  in  no  way; 
the  Treasury  have  absolutely  refused  to  have  anything 
lo  do  with  it.  I  can  quite  conceive  that,  for  certain 
j)urposes,  it  would  still  be  desirable  to  proceed  upon 
tb:it  prinei|ilc.  Tida^  the  case  of  a'i)ar[,ieular  subject 
iif  [•(■si'aj'ch  ;  it  would  be  <'xeeedliigly  awkward  that 
^uch  a  biWy  as  wi;  are  spr^id^ing  of'",siiould  bi^  obliged 
lo  go  to  their  niiiustcrinl  chief  or  to  the  Trciisuiy  for 
tlie  ajjjiroval  of  (ncry  h;iir  a  crown  tlial  they  spent. 
T!i(;y  would  s.'iy.  W(^  ])ro])Ose  lo  spend  1,<)()()/.  on  such 
;mil  sueli  a  que.stiori  ;  and  I  ca-n  ([uite  conceive  that  it 
wculd  bo.  vnry  rlrsirable  ll..-it  they  sIk.uM  be  leil 
IH'.rCrcdy  uneonl.rollr^d  ir)  the  disposal  oi' l.bjit  l,(K)()/. 

l2,f.6.S.  {!)r,  SharjH;,.)  [(.  nii-ht  h,,  ;i  nei.M.cr  Hint 
rc(jul.v,l  iniriMdi:i,le  de(.eniiin;i,l.ior.,  ii.nd  tliiit  wniild  not 
allow  lifr.e  for  id)  those  «l.eps  to  be  l.;dieii  <.f  i'e).reseuta- 
ti(ni,!Ui(i  so  on  ?— (^uil(^  so;  it  might  be.  ;i,  series  oC  ex- 
periiiicuts  Tiiiule  r.nce  foi-  all,  about  wliie.li  l.hry  would 
understand  iicrleeHy  well,  hut  about  whie.h  the.  Govern- 
ment departinenls  woidd  luiow  nothlu"-  whatc^vef 

]2,66!J.  i(:hnlT,„an.)  II:,,ve,  y^^u  Miiy  sn-ri^stinns 
to  ollbr  ii,.S  l/i  the,  ;i|>|,ll,.;,.ti.„,  „\  the  en'dnwnient.s  lur 
irjstanee,  of  l.lie  [nu  ver:- II  i,..^  I..,  j, 
research  ?— 1  cooH-^s  tl.  ' 
on  large  apjilieations  el' 
chequer,  Ibi-  purposes  of  tins  kin 
those  enormous  e.nilowrnents  whieli 
diverted  from  tho  puiposes  of  learnin 


1    look   with   -1 
'cys  out  of  1,1. 


ol' 


I't      IC.'UOIISV 

pu'blie  Kx- 
whllsL    tlier(^    lu-o 
are    j|,t    |)reseut 
'  and  knowl(idg(^, 


and  which  would  he  able,  by  themselves,  if  they  wore 
properly  applied,  to  do  almost  all  that  science  requires. 

12.670.  Ar-c  you  prepared  to  give  the  Commission 
any  details  as  to  how  you  think  the  university  en- 
dowments could  be  better  applied  than  they  are  at 
present  for  the  promotion  of  science  ? — No ;  I  am 
afraid  that  I  have  not  gone  sufficiently  into  it  for  that; 
1  only  speak  generally. 

12.671.  Have  you  any  suggestion  to  offer  with 
respect  to  the  carrying  on  of  scientific  inquiries  and 
their  practical  administration  ? — It  arises  out  of  what 
1  liave  been  saying  before.  I  cannot  think  that  it 
would  be  a  bad  thing  for  men  of  the  highest  eminence 
in  scronce  to  have  so  much  practical  business  as  would 
arise  out  of  their  being  members  of  such  a  council  as 
wo  have  spoken  of.  Supposing  the  council  had 
I'egular  times  of  meeting,  they  would  meet  once  a 
fortnight  or  once  a  week,  or  whatever  it  might  be, 
and  I  should  think  that,  in  that  way,  the  best  men  of 
science  could  be  induced  to  join  the  council  without 
its  interfering  with  their  more  proper  work,  and  that 
that  connexion  of  business  with  science  would  be 
good  both  for  them  and  for  the  practical  departments 
of  the  Government.  In  saying  this,  1  distinguish,  of 
course,  between  such  advice  as  I  have  spoken  of  and 
i\i(i  conduct  of  any  particular  scientific  investigation. 
Theirs  is  quite  a  different  function  ;  their  business 
would  only  l)e  to  say  what  inquiry  ought  to  be  made. 
and  the  inquiry  must,  of  course,  be  made  by  a  person 
who  devotes  his  whole  time  and  attention  to  it,  and  for 
that  he  must  be  paid,  but  that,  of  course,  is  a  totally 
different  thing  from  the  function  of  sitting  upon  this 
council  and  giving  advice  generally. 

12.672.  You  would  not  contemplate  that  they 
would  be  able  to  undertake  investigations  ? — No. 

12.673.  Plave  you  formed  any  opinion  as  to  whether 
it  would  be  advisable  to  estabhsh  a  separate  depart- 
ment of  the  Government  in  relation  to  science  ? — I 
dislike  very  much  the  idea  of  establishing  new  de- 
jKirtments  of  the  Government.  If  it  were  possible 
that  tins  business  could  be  placed  upon  the  Minister 
of  Education,  -who  is  becoming  more  and  more  im- 
portant, I  think  that  would  be  much  better  than 
establishing  a  separate  department  for  the  purpose. 

12.674.  {Professor  Huxlct/.)  I  apprehend  that  the 
practical  interpretation  of  your  view  with  respect  to 
the  endowments  of  the  universities  of  Oxford  and 
Cambridge  is,  that  you  would  have  no  hesitation  in 
Jipplying  some  of  the  endowments  which  are  now 
devoted  to  the  encouragement  of  literature  and 
theology  to  scientific  purposes? — No  hesitation  Avhat- 
ever. 

12.675.  {Professor  Sfohes.)  Are  you  of  opinion 
that  no  part  of  the  endowments  of  the  uniw-rsities  is 
devote<l  to  science  or  scientific  instruction  ?— I  am 
aware  that  latterly  a  good  deal  has  been  done  iit  fhat 
way,  but  I  think  a  good  deal  more  miglit  be  done. 

\2,(MC^.  (Professor  IIh-yIc//.)  \  undersland  you  to 
have  considered  the  subject  from  a  practical  jioint  uf 
\ie\v,  and  the  body,  Ihe  establishment  of  whi<'h  we 
Iiav<'  been  eonlenqilaling,  tnkir.g  tho  inilialive  in 
veleren<-e  lo  ibe  ilepartment  of  Ihe  Governm.nt.  have 
ynufiruH'd  any  opinion  as  to  whefher  ir  should  have 
tiie  |uiwer  of  laking  the  initiaiivt.  with  res[uH't  to 
selenlifie  imiuiry,  and  whether  it  shnid.l  bo  any  part 
of  its  duty,  for  ex;nnple.  lo  work  out  jiarlicular  lines 
ol  seu'.ntihe  in\  esliiiatinn  apiut  from  sueb  npplientious 
a.s  mi-lil.  be.  made  lo  il  ?  1  ean  eonceive  that  a  body 
ol  that  kirnl,  whe.n  once  eslablished,  may  either  act 
cxaclly  as  the,  (ioveniment  Grant  Comniitico  docs 
now  ;  that  is  (o  say,  if  application 
pursue    a.  certain   Hue    of 
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inquiry  which  deserve  assistance,  and  to  bring  those 
to  tlio  notice  of  the  trovernmont. 

12,677.  (Professor  Stokes.)  What  parts  of  the 
university  endowments  do  you  consider  :irc  not  ap- 
plied to  })urposes  either  of  learning  or  of  science? — I 
imagine  ihat  an  exceedingly  small  part  of  the  endow- 
ments of  the  colleges  in  the  university  to  which  I 
belong,  namely,  Oxford,  are  applied  to  purposes  of 
learning  or  science.  They  are  applied  to  the  reward 
of  young  men  who  have  passed  a  good  examiuatiou, 
and  wlio  ought  to  be  working  liard  in  London  and 
getting  the  dirt  on  their  boots,  but  you  give  them 
fellowships  and  place  them  in  luxury  at  a  time  of  life 
when  tliey  ought  not  to  be  in  luxury,  and,  so  far  as  I 
am  aware,  little  or  nothing  is  done  for  science  or 
learning  by  this  |)art  of  the  endowments.  We  shall 
know  more  about  it  when  the  Commission  now  sitting 
has  reported,  but  I  imagine  that  besides  the  fellowships 

The  witness 


of  which  I  have  spoken  a  large  part  of  the  income 
of  the  colleges  is  devoted  to  the  improvement  of 
livings,  and  I  do  not  see  that  that  has  anything  to  do 
■with  the  advancement  of  science  or  knowledge. 

12.678.  Are  you  of  opinion  that  the  fellowships  do 
not  do  good,  by  enabling  men,  instead  of  going  out 
into  the  bustle  of  life,  to  Uve  in  college  and  to  devote 
themselves  to  original  research  ? — My  small  expe- 
rience at  Oxford  would  lead  me  to  think  that,  if  that 
is  their  object,  it  is  an  object  which  has  entirely 
failed.  I  do  not  beheve  that,  speaking  generally,  tlie 
young  fellows  at  Oxford  devote  themselves  to  original 
research. 

12.679.  {ChairiiKni.)  Is  there  any  furrher  inlbr- 
mation  that  you  could  give  to  the  Commission  which 
you  think  would  be  useful  ? — No ;  I  am  not  aware  of 
any. 

withdrew. 


T.  H.  Farrer, 

Esq. 


10  July  1872. 


Alex-Ajjdek  W.  Williamson,  Esq. 

12.680.  (Chairmajt.)  Have  you  any  recommenda- 
tions to  ma.ke  to  the  Commission  as  to  the  measm'es 
which  appear  to  you  desirable  for  the  advancement  of 
science  in  this  country  ? — There  are  some  recom- 
mendations which  I  would  venture  to  make,  but 
which,  however,  cannot  be  taken  by  themselves.  I 
conceive  that  the  particular  measures  which  I  could 
venture  to  recommend  would  produce  good  or  bad 
eifects  according  to  the  circumstances  in  which  they 
were  carried  out.  For  instance,  a  great  centralization 
of  the  administration  of  science  is,  I  think,  very 
desirable  for  many  reasons,  but  it  might  be  productive 
of  great  harm  unless  the  arrangements  were  made 
with  great  care. 

12.681.  Supposing  the  arrangements  were  made  as 
carefully  as  you  think  desirable,  what  measures 
would  you  be  disposed  to  recommend  ? — I  imagine 
that  a  iSecretarv  of  ^State  may,  perhaps,  he  appointed, 
whose  special  duty  it  would  be  to  look  after  the 
administration  of  science  and  education  generally. 
I  suppose  that  would  be  one  official,  and  I  think  that 
it  would  be  advisable  that  there  should  be  a  scientific 
council,  whose  business  it  should  he  to  arrange  and 
report  upon  the  evidence  which  might  be  laid  before 
them  respecting  any  questions  which  were  pending, 
before  those  questions  came  to  the  minister  ;  but  the 
chief  security  whiclx  I  should  see  against  the  evils 
arising  out  of  such  a  system  would  be,  not  only  the 
character  of  the  men  who  would  be  selected  from  time 
to  time  to  form  such  a  council,  but,  even  more  than 
that,  the  kind  of  work  which  was  allotted  to  them;  and 
I  think  that  perfect  publicity  ought  to  be  given  to 
every  one  of  their  reports,  so  that  everyone  could  tell 
the  evidence  upon  which  the  ministry  decided  each 
one  of  those  questions.  Although  such  publicity 
miglit,  and  no  doubt  would  in  some  cases,  be  pro- 
ductive of  a  little  inconvenience,  I  do  venture  to  think 
that  it  would,  upon  the  whole,  be  salutary,  and  really 
would  be  essential  to  the  due  development  of  any 
system  for  the  true  advancement  of  science.  Then, 
amongst  the  actual  things  which  I  most  anxiously 
wish  to  see  for  the  sake  of  advaucing  science,  the 
main  thiug  of  all  is  the  dissemination  of  scientific 
knowledge,  and  if  that  alone  were  done,  it  is  more 
than  all  the  rest  put  together ;  btit  we  want  earnest 
and  competent  workers  trained  to  a  knowledge  of 
what  wc  have,  and  they  would  be  sure  to  find  the 
means  of  working,  even  if  the  Government  were  to 
discourage  it  ever  so  much,  and  things  would  get  on 
splen<U<lly  ;  but,  of  course,  1  should  be  glad  to  see 
something  more  than  that.  IJut  there  is  no  douljt 
that  the  main  thing  now  that  is  wanted  is  a  system, 
by  means  of  which  the  knowledge  of  facts  which 
exist  should  be  diti^'used  amongst  tlie  joung  in  pro- 
portion to  their  power  of  learning  them,  and  of  using 
them.  I  cannot  help  always  putting  that  in  my  own 
mind  as  absolutely  foremost  amongst  the  things 
needed  for  the  advancement  of  science.  I  conceive 
that,  in  the  working  of  any  general  system,  tliere  are 
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national  resources  for  the  advancement  of  science 
which  ought  to  be  utilised,  and  that  such  a  depart- 
ment would  Sake  cognizance  of  all  the  institutions 
ibuuded  for  the  purpose  of  advancing  science  by 
teaching  or  by  research,  and  they  should  (as  was 
originally  uutlcrstood  to  bo  their  intention)  distribute 
the  public  money  so  as  to  produce  the  utmost  useful- 
ness among  them,  and  give  them  more  help  in  pro- 
portion to  the  evidence  which  they  have  aff'ordpd  of 
usefully  emidoying  the  help  which  they  have  received  ; 
in  fact,  somewliat  in  the  same  way  in  which  it  is  done 
in  Germany. 

12,682.  What  public  institutions  are  you  specially 
contemplating  ? — I  should  contemplate  the  univer- 
sities ;  and  i  should  fancy  that  it  would  be  proper 
to  treat  as  a  public'  institution,  in  this  sense,  every 
institution  which  is  possessed  of  funds  for  the  pur- 
pose in  question,  and  which  is  directed  without  a 
view  to  profit  hy  its  managers,  but  is  administered  for 
the  advancement  of  education  and  of  science,  and  that 
it  would  be  well  to  take  cognizance  of  what  they  arc 
doing  from  time  to  time,  if  they  were  willing  to  con- 
sent to  furiiisir  materials  for  such  a  report.  There 
might  possibly  be  some  institutions  which,  for  a  while, 
would  be  unwilling  to  subject  themselves  to  what 
they  might  consider  the  restraint  of  such  a  check, 
because  publishing  annually  their  doings  would  of 
course  amount  to  some  extent  to  a  check  ;  but  I  con- 
ceive that  such  difSculties  would  naturiiUy  disappear 
in  the  course  of  a  short  time  ;  they  would  feel  it  their 
interest  to  make  known  what  they  were  doing,  and 
vdiat  they  have  been  unable  to  do  for  want  of 
further  aid.  Tint  I  should  like  that  even  private 
efforts  should  l.>e  assisted.  For  instance,  if  any  public 
spirited  individual  who  had  to  found  a  school  of  any  kind 
or  establishment  for  research,  to  cany  out  what  he 
felt  to  be  useful  for  some  particular  purpose,  and  if 
that  is  found  by  its  x'esults  to  be  iiseful,  and  it  was 
pi'oved  that  (he  continuation  of  such  efforts  would  be 
Tiscful,  I  think  that  it  would  bo  desirable  that  the 
Government  should  supply  funds  to  carry  it  on,  wo 
that  people  woidd  feel  au  encouragement  to  making 
eJlbrts  if  they  saw  a  pros]n'c(,  that  tlieir  useful  under- 
takings would  not  die  witli  them,  like  the  Kew  Ob- 
servatory, which,  at  present,  lacks  the  funds  for  some 
observations  which  have  been  carried  on  there  on  the 
sun's  spots,  and  which  are  stoppe<l  now  for  want  of 
funds.  Among  the  sprcial  arrangements  which  I  have 
felt  to  be  very  important  for  the  promotion  of  science, 
is  a  close  union  between  the  teaching  functions  and 
the  functions  of  investigation  and  research.  At  pre- 
sent there  are  many  really  very  good  teaching  esta- 
blishments for  the  higher  science  in  which  research 
is  not  carried  on  for  want  of  arrangements  for  that 
purpose.  The  teachers  are  put  in  such  a  position  as 
to  be  unable  to  do  it;  i hey  have  not  the  aids  and 
appliances  which  ai'e  given  elsewhere  for  such  a  ])nr- 
]iose,  and  really  theii"  teaehing  is  less  efficient  from 
that  circumstance.     I  eoneei\e   that   the    best  tenclier 
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4    W  ■  re'iUv  tlio  niosl  oarnesl  student,  and  continues  to  bo  But  if  the  council  were   to  ilo  well  tlie  work  which 

w'/lih'Lm       i,  as  the  mo.lel  of  a  student  ;  he  is  always  wovking  they  would  have  to  do,  it   does   seem  inevitable   that 

a<;..  n.Jj       |,;,nself  and  he  ou^'ht  to  be  kept  in  a  liositiou  iavotu'-  its  members  would  need  to  devote  the  whole  time  to 

FM.s.    '       ,  j_;  fu'tiiat,  so  that  his  bettor  students  would   be  led  that  work,  and,  moreover,  that  they  would  set  to  do  it 

',u  10  eri"inal  work,  and  young  men  who  otherwise  bcttci-  after  some  time.     Their  work,  like  most;  other 

lo.Iiilv  1872.     "!^.^|jjj  ,„rvev  get    into  research  would  from   tlio  ex-  kinds  of  work,  would  have  to  be  to  some  extent  learned, 

~       ~u,.,le  ot'their'toaiOH'r  bi>  induced  to   ilo  so.     On   the  so  that  if  the   members  were  sent  to  act  upon  this 

other  haml  I  think  lliat  even  those  invesliiiulors  whose  eonneil  for  two  or  three  years,  whilst  retaining  other 

fiates   "-ive'  them    the    least    inelinalion    lor    leaehiiiL'  artive  duties,  and  they  wore  then  to  leave  the  Council, 

functions  would  ini.bably  l.o  nu.st  useful    if  Ihey  were  1  thmlt  it  is  uidikely  that  they  could  really  do  justice 

in   a  l>laee  when'   leaching    is  going   en;   they   want  to   llie  woik,  and   it  seems,  therefore,   necessary  that 

■I'ssi'stants.     due  of  our  chief  requirements  in   making  they  slioidd  be   permanent;  1  mean  in  the  sense  of 

resravelie- is  ecaniieleni   youths  trained   lo   the  self  ('.f  giving  . a  dozen  or  1.5  years  to  it,  or  some  such  period, 

weiiv  in  whieb  Ibey  wi:-b  lo  be  aided,  ami  (but  school  'during  the  lattiT  Ji-art  of  their  life,  I  suppose  it  would 

i^  evictl\-  the    lilsi'e  \\hei-e   soldi   i!iate]-ials  are   li.  be  be.      (n  thai   case   I  suppose  a  much,  smaller  number 

leimd.     'l    do    nel    lliink    Ihal    eilher    Hie   eleineliOiry  wiiiild    be   sullicunil,    |ierhaps    five    or    six    memliers, 

h  ■leliiin^  er  I  he  biub  seieiitilie  work  oiiulil  lobe  liialii!  instead  of  20  or  30,  which   might  otherwise   be   con- 

■is'distiuel  Ihiiies,  bill  riillier  as  parls    of  iinil  llie  siilered  desirable. 

-ime  kind  of  work  :  one  i-^  a  very  humble  |.iiit,  and  Ibe  IS.lsS.'j.   Would  you  wish  lo  see  the  members  nomi- 

ollierisa    much    Iiigher   parl.bnl    lliey  are    really  diC-  nated    by    llie  seientilie    societies    or    seleeled    at    the 

I'erenl    iiiirla    el    tli"    same    work.      'I'lien    1   do    most  |ileasure  of  the  Crown  ? —I  should  be  glad  if,   in  their 

nnxienslv  wish  ihat  there  were  some   means    of  aiding  .seleelion,  Ih.re  wel-e  some  system  of  the  same  kind  as 

■ill  inlelli"enl  and  eatnesl  yi.iiitbs  who  lia\-e  learned  well  (bat  whiili    1  was  endcmouiing  to  describe  just  now 

wlial  they  have  hail  oeeasion  to  li-ini.  and  are  desirous  with    regard    lo  other  scienlihe  (lue.stious,   that  some 

of   learuins    more,  to    continue    llnir   slmlies  .ind   lo  one    hoiiy   of  men.    some    eiimiiiitlee,  were    to  give  a 

iiiinrm-e  Ihemselves  further.    1  believe  (liat  any  money,  re|iorl    ii]ion    llie    eein|)arati\  e   litness    of   the   various 

however   great  a    sum  it   might   be,  which    should   be  iiei-'ims  available  iiir  each    alipointment,  and  that  an 

spent  carHiilly  and  frugally  upon  that,  would  be  Ijelier  independenl  anlliinily  above  that  body  were  to  decide 

laid  out  than  iiuy  money  which  is  now  Laid  out  by  the  ivilb   sueb    reiior;   before   them.     How  that  could  bo 

Male.     The  waste  of  wealth  which  is  incurred  in  this  carried    out   is,   perhaps,   a   matter  of  some  difRculty, 

ennnlrv  bv  leavin^r  cempcteiil    brains  faliiiw  and  idle,  whether   it   would   be    nndesilalile   that    such    a    body 

and  often  doing  misciiief  for  want  of  training,  is  some-  were    lo    propose    membirs   to   succeed  those  who   go 

thiu"-  wdtieh  i|.^illv  I  cannot  look  upon  willioid  seiiiov  out  Irom  tluir  own  body  ;  they  oughl  not  to  noiniuate 

anddiame  for  the  coiinlry.      1  fiiiey  that  sinli    a    sys-  themselves  lo   that  extent.      1  thini;   tln-y  would  com- 

tem  irould  probably  be  very  mud:  liel].ed    it  onceihe'  mand    more    confidence    if   tliat   were    not    done,  but, 

planofitwerelaidilownbyprivaleeftin-ts.  In  Kiel,  li'iim  jierhaps,   a    certain    number    of    llie    cliiel'    scientific 

(he  humblest  schools  up   to  l!ie  \erv  higlieit    schools,  societies  miglit  each  of  them  send  a  niemlier  to  form 

I  .should  wish  Ihal  j-onlhs  whose   means  did  not  allow  a  committee,  to  advise  upon   the  appointment  of  the 

them  to  continue  their  studies  as  much  as  they  v.oiild  memliers  of  the  council. 
wisii  to  do   I  r  as  miieli  a-  lbe\- wire  capalile  of  doing.  12,(iS'(i.  If  we  had  arrived  at    the    constitution   of 

^1 Id  b:i\e  suilieirlit    aid    i'ov   tiiat    ])iii]iose,  ami  1  am  such  council,  do  you  think  tliat  it  would  liave  a  large 

sure  thai  seieiiee  A\oidd  by  sneb    ii    ini'asnre  as  that  be       amount  of  W'Ork  to  do,  and  constant  work  } — Yes. 
aibiiiieed  inealenl'ibh-.      i  am  sure  thai  such  Ihlngs  as  12,(i87.  Could   you  enumerate  what   you   consider 

Ihalwonhl  do  men/ than  anylliing  el>e  that  Ii'iinhl  would  be  the  ])rineipal  duties  of  this  council,  sup- 
orni".  In  fact,  I  eonceixe  that  the  lieil  way  ill  which  jiosing  it  to  be  established  ? — T  shoidd  put  the  specilic 
llie  Sl.iti-  eah  promote  the  rd\aiieemeiit  of  .science  is  duly  upon  ihem  of  jireparing  a  complete  rofiort  of  the 
til  Imlp.  ill  a  ciirefid  and  frugal  way.  everyone  who  is  national  lesonrees  available  for  scientific  instruction 
iloingu-i  till  ivork  tntbe  extentofhisneedor such  Ip'ip,  and  research,  according  to  the  sense  of  the  word 
in  eriiei-  til  do  mure  nsedil  ivork.  withiiut  any  ripinions  pulilie  which  1  am  just  now  describing  it.  namely. 
of  llieir  own  orally  pmtialily  wdialeier,  but  simply  those  whieb  are  available  for  that  purpose,  and  not  for 
iud'ied  by  tlie  work  which  is  being  done.  Of  course.  the  promolinn  of  llie  ]irofit  of  individuals  :  and  then 
any  ab-oiiile  test  like  an  exaniinalinn  le^l  waiiild  he  Unit  meii  a  re|iorl  should  be  re-edited  annually,  so 
out  ol'the  ipiestioii  ill  such  a  mailer.  ( )!'  einirse,  l!ie  llial  one  slmnld  be  aide,  by  reli-rring  to  il.  to  know 
bielii  r  -erl  oC  -eienlilie  work  must  lie  jiidgnl  iif  by  what  the  fniid^  nf  llie  in~litnlions  are,  and  what  they 
Ihe  repoils  ol  cr,iii|i.teiit  ]ii-o|ile  ivgaiding  its  general  are  doing  respeeli\ely-  1  think  that  it  would  be  of 
tiiior;  and  it  1^  inipn-ible  that  yon  eeiilil  snpph  a  immense  l-alne  llial  there  should  be  one  general 
.liiiple  ex-emiiiiitioii  test  to  jmlge    of   wln-fber   we    will       sonree  ot  iiiroi  inalieii  upon  llial  peinl.  and  then' 1  hiivc 

siiy    a    leaililie    imillrnriliciiiii    is    renl!-,     wi-illng    e 1        lioihmlit   t  liev  wainlil  be   applied    In  for  many  iinprove- 

piip,-i-M,i- net  I    il  -1  III-  !  vtlieeeiirialiiiiitiiiiii  whieli       imiils  whii-li  winilil    be    needed    ill  llio^e  iiisl  il  lit  ioiis  : 

I -.liililldieil  111-  inllni-n.e.  '  and    lli,\    \iiiillil    lia\e    lo    iinesligale    Ibe   ipieslion    so 

loiiS:;.    (.'all  von  sii.egesl  ,ei,    iii,;isiiri.  liv  whii-ll  llie        broughl  "beliiie  Ihem  or  |-efelTed  lo  ihem  bv  llie  SeclT- 

Miile  nii'jbl  be  enabled    li "die-   en    1  he' iii.lii  iibiids      tin  v  ol    Slale  bir  (hat  deparhiienl.      1    slniidd  think  it 

whoni  it'woiilii  be  riLdil.  f'li  II  lo  a-si,-l  i'-.Tlnil  is  a  blo-lytlnil  il  mi-lil  be  Ibuiid  desilalde  lo  reler  10  this 
l.ii.il  of  work  whieli  I  eimri  ive  iiimjil  niilnrallv  he  e.mn'eil  foraibii-e  in  llie  seleelion  of  conimittces  to 
(lone  be  ihe  -eimildie  eeiliiell.  iiml    Ihrt    iiiiv  ami  eM  rv        llivesli!;iile  pi-iieli,-:d  mailers  ;    for   inslanee,  ihe  matter 

siirl.  i.lililii-  lir  liliiliim  wi.nlil  1 Hewed    t'n    apple  I'm-       ef  gin n.  er  i-ilier  matleis  whieli  are  not  mutters  of 

help  (hri. lien    tin-    e -il,  ami    llial     llie    liicis    ivhii-li        pure    seieiiee.  anil    llial    lllev  weiild  In-    iible    loieeom- 

Ihiy  liriiig  Im-wai.i.  Or,  lira-  willi  any  oilier  laels  mend  the  elioiee  ,.f  siiilabie  persmis  tor  aev  work  of 
whieli  III..  i-.„ii„-il  iii-i,    hif,.  iirni,  i,,ii  |i,    ,'.,,||,.,L  ;.,|ii„i|,:        ilmt   |,,iii,I    in   „  hicb  seieniilie   principles  wmiid  l.ine  10 

lie  eii,lii„li,,l  in   ,l„.  oil- |    ;,    n -p,  irl ,  I , ,    ivhirli  ,-iili  ice        In-    appliid    In    s e    piaetieal    purpose.         ii    farl,   ihc 

ini^lit  or  iiiirhl.  n.,1     I  „     n  ppi-ni  led,       Idn    hiiik     il,        nnml.ei-  i,f   ,pie~l  i..ll-,    relaline-    (e    M-ii-nee  v  liicll    come 

e,-snrnil    lh,n.   III.-    , -il    ,-l 1,1   ,li-;uv   11  ,-.im-lii,ii.ii,       l.,-fi,i-e  1  he  I  ho  ei-iniieiil  nOiv,  ibreetb-  ,iv  imbreelly.  are, 

lull    Ihal,    liny     lieiiM    ;ii-im,,,;-e    Ihe    e>i,l,-iii,-     -    I,,        1  .~iipp,.,M-.  ei,iisiil,-i  able  ;   ami    liem'what    1    ba\  e'   been 

|iie|iaie  Ihr    a    emii-lii  ,ii,n,  ;in,|     llirl    lliiii    llie    mlnisd-r       al.le    lo    learn  oi'   la(e   on     dial    mailer,    I  siiould   think 

should  deeiile  Ihe  lli-i,  llml    a    g I    iiiaiiv   |ieople    inii.^1    be    Incidentally  cnl- 

l-',fiSll.     I   ill hiiil      yiiii     hine     ,1-1    liilil     II-,    |i,,w         pliiyeil.  In  1  he  e\  1  ell  t  ot   a  gleal    ].ail    of    ( beir  ( iinC,  by 

you  would  aiivise  thai  (In-  ,- -il  it  -elf  si Ill  be    up.       gl\'iiig  advice  itpiin  such  mailers. 

Iioinlcd  and  what  should  In  11,,  eoiml  11  Mliiiii  ? -'Ill,,  '  I^.'CS.S.  Yon  could  hardly  .-xpeel  llial  the  council 
idea   (hat   I  had   originally  ri-gin  ding    1  he  eonneil  ,v:is,       would  be  ilself  able  (o  giy  e  .ally  ice  upon  ,-,  cry  ipieslion 

that  it    might   be    a,    liodyi slslingof   many  iiii-ii,l,i-rs        thai   welilil    arise?— No.  not  i|ui-s(  ions  of   (lie    applicil- 

clected   by  the  seientilie  coiperal  ions  in    Ihe  kli|..il linn  of  seieiiee,      I  should  make  a  dislinclimi  belwcen 
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science  and  its  ai^plicsitious.  If  it  ciime  to  include  its 
applications,  it  would  inchide  cverytiiing,  and  I  think 
that  you  would  destroy  the  usefulness  of  the  coiiucil 
if  you  were  to  constitute  it  in  such  a  manner  as  to 
attempt  to  include  even  the  most  important  applica- 
tions of  science  to  industrial  matters,  or  warlike 
matters,  or  things  of  tha.t  sort. 

12,689.  Are  there  any  dangers  which  you  appre- 
hend might  arise  in  the  working  of  such  a  body  ? — 
The  one  danger  which  occurred  to  me  first,  and  which 
I  think  ought  to  he  carefully  considered,  is,  as  to  its 
heing  an  element  of  resistance  to  progress,  I  think 
that  in  the  ordinary  course  of  events  any  six  meu, 
however  well  selected,  who  had  to  decide  upon  ques- 
tions of  advancing  science,  would  have  so  many  un- 
rcasoualjle  proposals  brought  before  them,  and  so 
many  which  would  appear  impracticable,  that  they 
would  get  into  the  habit  of  saying  no,  and  that  it 
would  be  a  ratiier  rare  exception  that  they  would  see 
occasion  to  say  otherwise  than  no.  Tn  fact,  to  avoid 
that,  it  is  one  main  reason  that  I  venture  to  suggest 
that  the  peculiar  character  of  the  functions  of  the 
council  is  to  prevent  or  diminish  very  greatly,  as 
I  conceive  it  would  do,  the  risk  of  their  becoming 
thus  statical,  and  that  they  should  not  have  to  decide 
questions,  but  simply  to  bring  the  rays  to  a  focus,  as 
it  were,  so  that  they  may  be  easily  perceived  by  the 
one  person  who  is  to  judge.  And  I  think  that  for 
another  reason  it  would  be  very  desirable.  Of  course 
there  would  be  some  danger  of  their  being  looked 
upon  as  influential  people,  and  the  possibility  of 
private  influence  being  brought  to  bear  upon  them  in 
the  promotion  of  schemes  which  individuals  might 
wish  to  promote.  I  think  that  they  would  work 
lietter  and  would  command  more  confidence  in  the 
long  run  if  they  were  not,  as  a  rule,  to  give  much  of 
their  own  opinions,  but  rather  limit  themselves,  as 
much  as  possible,  to  collecting  and  arranging  the  whole 
of  the  evidence,  and  not  only  the  evidence  which  is 
offered  to  them,  but  collecting  evidence  which  is  not 
offered  to  them,  and  letting  the  evidence  speak  for 
itscLf  ;  so  tliat  each  of  them  would  say,  It  does  not 
depend  upon  me.  I  have  simply  got  to  report  the 
facts  ;  give  me  the  facts.  I  think  that  that  is  the 
proper  position  for  such  men. 

12.690.  And  you  would  leave  it  to  Ihe  minister  to 
decide  ultimately  ? — Yes,  to  some  authority,  I  suppose 
it  must  be  a  minister,  with  that  report  before  him. 

12.691.  Would  you  not  apprehend  that  the  minister 
would  frequently  not  think  it  necessary  to  get  fur- 
ther advice  when  he  had  got  this  report,  and, 
as  a  rule,  he  would  scarcely  be  competent  to  form 
an  opinion  of  much  value  ? — If  he  had  reason  to 
believe  that  the  report  did  not  do  justice  to  the 
facts  of  the  case,  that  it  either  did  not  do  justice  to 
the  evidence  which  was  before  the  council,  or  did  not 
include  all  the  evidence  which  it  might  have  included, 
then  I  should  fancy  that  it  might  be  most  suitalde  if 
he  were  to  send  back  the  report  to  them,  with  a 
request  to  have  it  amended  in  such  and  such  par- 
ticulars. Eut  still  it  ought  to  be  open  to  him  at  last 
to  deci<le  on  his  own  responsibility,  either  in  tlie  sense 
suggested  apparently  by  the  tenor  of  the  I'cport,  or 
contrary  to  it,  if  he  chooses  to  do  so ;  only  the  public 
must  see  the  report,  and  judge  what  the  evidence  was. 
I  think  that  there  would  I)e  less  risk  of  actual  abuses 
occurring  in  that  way,  and  the  persons  concerned  in 
the  work  would  be  in  a  position  more  favourable  to 
improve  their  usefulness  than  in  any  other  way  that  I 
can  conceive. 

12.692.  You  think  that  the  action  of  the  State 
for  tlic  advancement  of  science  ought  lo  promote  the 
free  and  natural  development  of  our  existing  capa- 
bilities ?— -Yes ;  and  what  I  mean  l>j  that  is  that  tlie 
principle  which  I  conceive  ouglit  to  regulate  the 
action  of  the  State  is  rather  that  of  promoting  u 
natural  growth  tliau  of  building  up  something  known 
beforehand.  I  think  that  if  matters  are  so  arranged 
as  to  allow  the  forces  which  exist  nationally  to  work 
favourably  and  well,  science  will  be  advanced  enor- 
mously j  in  fael.j  there  are  certain  laws  not  known,  of 


course,  at  present  to  us,  but  which  regulate  tho  ad- 
vancement of  science;  and  I  think  that  the  measures 
taken  by  the  State  ouglit  to  be  taken  as  by  scientific 
ohseiTcrs,  who  only  interfere  within  certain  narrow 
careful  limits,  and  not  attempt  to  create  out  of  their 
own  head,  but  to  observe  what  is  growing  and  what 
is  not  growing,  and  wiiat  kind  of  aliment  and  supjiort 
has  been  most  useful  and  what  other  kijid  of  aid  has 
been  least  useful ;  in  fact,  to  pi-oceed  experimentally 
upon  the  basis  of  observation,  1  do  not  conceive  that 
any  really  great  system  of  scientific  instruction  or 
scientific  work  could  be  the  result  of  anything  else 
than  of  slow  gradual  growth. 

12,693.  {Professor  Smith.)  Do  yuu  think  it  would 
be  easy,  with  regard  to  the  functions  of  the  proposed 
council,  to  separate  the  questions  of  pure  seieuce 
which  you  would  submit  to  it  from  the  questions  of 
the  applications  of  science  which  you  wouhl  propose 
to  exclude';? — I  have  no  doubt  that  in  some  partieuhir 
cases  it  might  be  difHeult  to  draw  the  line  of  separa- 
tion btr'tween  science  and  its  applications,  but  I  do  not 
fancy  tiiat  (hat  difficulty  would  be  very  serious  or  one 
of  frequent  occurrence.  There  is  one  case  in  which, 
perhaps,  my  suggestion  would  be  appareutly  contrary 
to  my  priuciple  ;  that  is  education  ;ts  an  application 
of  ceitain  scientific  principles.  That,  I  conceive, 
would  naturally  come  under  the  functions  of  the 
council  to  advise  upon  ;  but  in  matters  of  engineering, 
or  agriculture,  or  gunnery,  or  naval  ai'chitecture  I  do 
not  see  any  difficulty  in  drawing  the  line. 

12.694.  Then  you  would  not  propose  that  the 
Government,  if  it  wanted  advice  upon  such  subjects, 
should  go  to  the  council  of  science  in  order  to 
obtain  it? — I  conceive  that  the  Grovernment  might 
with  advantage  go  to  the  council  of  science  in 
order  to  find  the  individuals  most  competent  to  ad\ise 
them  upon  such  a  practical  point;  but  I  think  that 
the  Government  ought  not  to  expect  advice  on  such 
matters  from  the  council  itself.  I  do  not  see  how  the 
council  could  include  matters  of  tliat  sort  with  the 
re;illy  important  questions  of  science  itself  without 
losiug  their  homogeneity  and  unity  of  action.  That 
would  include  all  human  activity  almost,  for  scientific 
principles  can  be  applied  to  all  kinds  of  doings. 

12.695.  Do  you  think  Ihat  it  might  he  a  part  of 
their  duty  to  direct  the  Government  where  to  obtain 
advice  upon  any  practical  applications  of  science  ? — 
Yes.  I  think  that  a  maiter  in  which  the  Government 
would  probably  find  it  advantageous  to  refer  to  them 
for  advice  as  to  the  individuals  best  qualified  for 
working  out  particular  practical  problems  of  the 
application  of  science. 

12.696.  [Dr.  Sliurpey.)  A  good  dc;d  of  evidence 
has  been  ofl'ered  to  the  Commission  in  favour  of  I'sta- 
blishing  and  maintaining  laboratories  of  rescardi  at 
the  expense  of  the  State,  in  oi'der  to  gi\'e  opportunities 
to  original  inquirers  to  carry  on  invustigntioiis.  Have 
you  formed  any  opinion  of  the  expediency  of  such 
arrangements? — I  think  that  to  establish  a  lal)oratory 
for  research  only  would  be  beginning  .nt  the  club  oud, 
and  would  be  decidedly  inadvisable.  1  think  that  the 
main  thing  for  research  is  to  gi\'e  to  schools,  and 
especially  to  the  higher  schools,  pioper  facilities  for 
it,  and  to  develope  tliera  greatly.  Ai  the  same  time, 
it  is  quite  possible  that,  in  exceptional  cases,  resenreh 
might  with  advantage  be  carried  on  in  separate  jilaces  ; 
l:tut  I  should  always  view  willi  iegi'e1,as  ;i  w;isti'  of 
resources,  the  separation  of  ihat  hiL;ln.r  work  of  re- 
search from  the  more  humble  work  of  teaching,  which 
naturally  belongs  to  it.  They  help  one  another,  \m<\ 
I  think  that  each  would  lose  from  being  scparateil 
from  the  other;  still,  in  some  cases,  it  miglu.  ]H>ssiblv 
be  advisaldc. 

12.697.  {Professor  Slokcs.)  I  Ihliik  you  said  that 
you  thought  it  might  be  a  duty  of  this  council  of 
which  yon  spoke  to  select  from  the  persons  who 
applied  for  work  those  who  are  competent  to  under- 
take it? — To  tliis  extent  only,  tliat,  supposing  any- 
particular  post  were  vacant,  and  half  a  dozen  men 
apphed  for  it,  I  should  conceive  il  desinible  (hat  ihc 
council  should  make  a  rojiurt  of  the  e\ideni_'ij   winch 
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eficli  of  tliosc  ii^cntlemon  adLlnccd  of  Ins  iitnesrf  for  the 
post.  Ill  ffict,  it  would  be  analog-ous  to  tliut  which 
has  now  to  be  done  m  another  phice  by  committi^es 
appointed  for  snch  purposes,  but  that  they  should 
actually  couckide  the  rciwrt  with  a  recommendation 
or  not,  according  Lo  cireumytanees.  Tliey  shouUl  not 
bo  bound  to  make  a  recoiinncndation,  tlicy  sliould  bo 
hound  to  anal^v.o  and  arrange  the  evidenec,  and  lio 
allowed  to  make  a  reconnnL-iulation  if  lliey  feel  tliat 
tliey  can  salely  do  so;  but  the  essential  tlnng  slioiild 
be  exjuniniiig  and  arrangiur;  and  scrutinizing  the 
evidence,  ami  eoliceling,  if  they  .■see  the  means  uf 
dniag  ,^o  ainl  the  nwi!  oi'  collecting  furtber  cvidnuT, 
and  they  sliould  make  inquiries  regarding  Ihe  iiidi- 
\idiials  in  ([ucslion.  I  conceive  that  in  many  cn^cs 
that  would  be  desirable,  and  even  ]]ece.sr^ary. 

]1',6!)S.  Tli.'u  I  think  I  iiniwt  have  misunderstuud 
you,  in  Mi[iposing  tluit  }(>ir  rcfrrred  to  pci-sniis  \uliin- 
Ir(-iiug  ti>  du  original  work,  and  wishing  lo  obluln  llic 
mraus  of  cai-rA'iu^  out  llirii'  rrsi^arcbcs,  but  y.ur  bud  in 
view  only  ulilecs  io  br  lillrd  ?— I  u-as  llnnking  nl' 
olHces  tu  be  lilled  when  !  spnkc  ui'  (Itosr  rcp.trls.  I 
conceive  ih;il  if  any  individual  wlio  bad  begnii  some 
particular  woi'k  wished  for  aid  in  carrying  it  on,  the 
report  of  the  council,  if  one  be  made  respecting  this 
appliciitinn,  windd  bo  referred  to  them  alune,  probably, 
unlrss  they  saw  iiL  to  say,  This  man  is  of  such  and 
such  a  titnoss,  bal  other  [leople  tliat  we  know  wouhl 
do  this  Avurk  still  beller.  I  eoucei\e  that  it  ought  to 
be  open  to  ibcni  to  bring  in  nther  considerations,  if 
tlicy  felt  it  dcsirablr  to  do  ^o,  and  evi'ii  to  give  n  lUllc 
more  iiiliirmaliwu  ihan  was  ;iskcd,  in  fact. 

12,(399.  Yon  had  in  view,  I  ]>i'csunie,  work  in- 
volving a  considerablo  ainounL  of  ^cicntilic  capacity  mi 
the  part  of  the  a]))>lieanl,  otherwise  I  do  not  see  how 
the  council  would  deal  with  the  numerous  cases  whieii 
might  arise  from  a  ])0[)uIation  of  some  30,000,000  or 
-■^o  ? — I  concei\e  that  only  those  who  Iiavt^  undcTgono 
some  eoir<iderable  sciiiitilic  training  woidd,  as  a  rule, 
aj. ply  ibi-rrlly  to  tijc  Government  in  rel;llion  to  tbrx: 
niallrr.^,  and  thaL  an  ajifjliealinn  c(.iiiiiug  from  some 
]'e)'tcrtly  i^niurant  nncinalilied  prrson  would  [D-olialtly 
h.-  ni'^t  i>y  till-  -tatinient  of  the  fact  tluit  he  did  nol. 
fulfil  the  preliminary  conditions  for  undoi'taking  sucli 
work. 

12,700.  (Pi-o/c.sor  lh:xlr>,.)  Do  yoii  ront,.-n,p1a(.> 
enli-ii^ling  any  sin-li    conmil   as    ibi-^    wbieh    miglil    be 


■itb    lb 


it^  fimrliii 
j;i|ors  win 
uk    lor    iIr 


r  encmir;,uvnirnL  nf 
upply   i—i  think    it 

to  act  proprrly  at 
The  wilnc'^ 


the  same  time  as  judges  and  as  parties  interested.  It 
would  be  better,  therefore,  if  they  were  to  be  occupied 
almost  exclusively  by  j-eporting  upon  applications 
nnide  to  them  rather  than  by  initiating  questions.  If 
they  want  (lucstions  to  be  initiated,  I  conceive  that 
tliey  might  privately  speak  to  people  who  would  bring 
it  Jbrward,  and  that  the  case  would  be  considered  by 
the  whole  body  im]jartia]ly  upon  its  evidence.  I  think 
if  they  weri^  lo  la];o  the  initiative,  it  would  bo  very 
liable  to  lead  to  the   kind  of  abuse  wliieh  is,  perhaps 

,-1   t(.  be  feared. 

12,701.  You  eontemplato tbat  itshonld  be,  hereafter 
iJie  ciistomrLry  ])raetice  of  the  Govenmient,  when  it 
i-cijnires  ad\ieo  uj»on  scientific  matters,  to  apply  to  tins 

bo<)y?-Ves. 

ll',702.    On    tile   other    h: 
desir;iiile  In  '/w.',  sneli  a,  body, 

hi  inler\enc  regiirding  the  scientific  questions  with 
\\hie]t  any  de|i;u"[ment  of  the  Government  may  be 
dralinL'"  ?  To  |mi1  a  eoncreli.'  case,  ^u|lpflsing  tJie  CiTse  of 
tbc  "  Captain  "  to  occnr  again,  and  supposing  such  a 
body  as  (bis  (o  exist,  "wonld  you  think,  snjiposing  that 
body  had  arrived  at  the  opinion  that  the  "  Captain  " 
was  a  vessel  unlit  to  go  to  sea,  ought  to  have  the 
]tower  ol'  making  a  representation  to  that  effect  to  the 
Admirally?— I  sbonld  not  be  inclined  to  think  that 
tliey  onght  In  deal  of  their  own  initiative  with  such 
questions  as  that.  I  think  tliey  coidd  not  easily  do  so 
without  incurring  the  responsibility  for  doing  it  fully. 
There  ought  to  be  persons  whose  duty  it  is  to  look 
afier  such  matters,  and  then  tliey  ought  to  be  bound 
lo  look  after  ihem  fully,  to  see  that  nothing  passes 
;crntiny,  and   if  sitch    a  council  were  to 


nl,    wotdd    you    think    it 
if  eslabhshed,  the  right 
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'  to  the  task. 
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■e  depart  niea 


due  aecni'acy  all  tlie  things  to  be  done 

tt  GovernnaaLt   departments    in    which 
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1  npil' 
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would  also  be  some  danger,  would 
rendernig  the  Avork  of  tiie  adininis- 
-  impo.-.>il.lc  ^ — Quito  so;  but,  at  the 
outside  person  represented  to  them 
-ubject  involving  practical  action  to 
e  that  it  might  be  proper  that  they 
reiiori,    upon     this     matter     to    the 
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ither    at    the    present 
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about  100,000/.  less.  That  policy  was  sanctioned  by 
his  Gi-ace  the  Duke  of  Somerset,  the  "  BelltTophon" 
was  bnilt,  and  I  believe  long  before  she  was  finished 
the  principle  obtained  so  much  favour  that  the  idea 
of  buildiug  another  of  the  extremely  long  vessels 
never  entered  anybody'^-  mind,  and  it  was  stated 
by  the  late  First  Lord  of  the  Admiralty,  Mr.  Childers, 
in  Parliament  ofEcially  that  by  adopting  that  raodili- 
eation  of  form  at  least  a  million  sterhng  had  been 
saved  to  the  country  in  the  course  of  a  veiy  short 
time.  But  iVish  to  impress  upon  the  Commission, 
if  I  may  be  allowed  to  do  so,  that  that  economy 
resulted  from  a  mere  tentative  and  limited  application 
of  a  seientilic  principle,  which  has  never  been  de- 
veloped, and  which  the  organization  of  the  Admiralty 
furnishes  no  means  for  developing.  I  indicated  the 
nature  of  this  investigation  in  a  paper  laid  before  the 
Royal  Society  some  two  or  three  years  ago,  but  as 
the  solution  of  it  involves  high  mathematics  on  the 
one  hand,  and  elaborate  cxpenmeutal  investigations 
upon  the  other,  it  has  never  been  taken  up  and 
dealt  with  in  any  sufficient  way. 

12.708.  Could  you  give  the  Commission  other 
illustrations? — A  second  illustration  which  I  should 
like  to  give  is  this :  the  present  condition  of  the 
marine  steam-engine  and  boiler  is  very  unsatisfactory. 
It  is  unsatisfactory  to  such  an  extent  that  I  believe 
if  the  manufacture  of  iron  and  steel  were  improved 
with  reterence  to  its  use  in  the  construction  of 
engines  and  l)oilers,  and  if  improved  material  were 
applied  by  improved  methods,  a  saving  of  one  half 
of  the  present  weight  would  be  attained,  and  when 
1  say  one  half  I  know  that  I  am  speaking  greatly 
within  the  limits  which  some  persons  who  have 
thought  very  much  about  this  ciuestion  would  be 
prepared  to  express.  Of  course,  if  that  be  so,  if  we 
arc  carrying  about  in  our  mercantile  and  other  steam- 
ships twice  the  weight  which  is  essential  for  the  pro- 
duction of  the  power,  that  is  so  much  taken  off  cither 
from  the  further  po^ver  and  speed  which  might  be 
obtained,  or  from  the  freightage  and  commercial  value 
of  the  vessel.  I  may  mention  that  in  the  manufacture 
of  shafts,  for  instance,  of  the  marine  engine  and  of 
stern  posts,  and  other  large  forgings  for  ships,  the 
method  of  production  is  comparatively  nule,  and  it 
very  much  needs  development.  I  for  one  feel  the 
necessity  of  great  improvement  in  these  respects, 
because  I  know  that  at  the  present  moment  the 
successful  production  of  those  enormous  forgings  rests 
a  great  deal  more  upon  the  skill  of  a  workman  than 
upon  the  application  of  any  science  whatever  to  them. 
So  much  has  the  subject  been  neglected,  that,  at  this 
moment,  I  have  the  responsibility  of  seeing  some  very 
large  forgings  indeed  made  for  certain  ships,  and  the 
most  eh'ectual  manner  in  which  I  can  give  cflect  to 
my  responsibility  is  that  of  selecting  the  very  best 
working  smith  that  I  can  find,  and  putting  him  into 
the  manufactory  where  those  things  are  being  made, 
for  him  to  do  the  Imst  that  his  experience  enables 
Inm  to  do,  in  order  to  see  tliem  properly  constructed. 
I  believe  that  if  a  regular  independent  scientific  investi- 
gatiou  were  apphed  to  a  manufacture  of  that  naUire, 
enormous  advautage  would  at  once  result. 

12.709.  Are  you  acquainted  with  the  mode  in  which 
the  Board  of  Trade  carry  out  their  fimctions  with 
regard  to  the  examination  of  trading  vessels  and  pas- 
senger steamships  ? — I  know  intimately  the  exact 
limits  lo  which  the  Board  of  Trade  pushes  its  exami- 
nations, and  1  am  prepared  to  state  that  they  merely 
see  that  existing  methods  arc  properly  carried  out, 
■whereas  what  I  venture  to  allege  to  the  Commission 
is  that  those  methods  themselves  are  of  the  rudest  kind, 
and  that  many  operations  of  ship-building  and  marine 
engineering  are  of  a  kind  which  is  susceptible  of 
very  great  improvements  in  the  event  of  independent 
scientific  investigation  beiug  brought  to  bear  upon 
them.  For  the  information  of  the  Commission,  I  would 
mention  the  single  feature  of  shaiting.  Very  little 
scientific  investigation  would  shov/,  1  am  sure,  that 
the  construction  and  carrying  aljout  in  steam  vessels, 
where  oi  course  it  is  of  tlic  utmost  im])ortauce  to  have 
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everything  as  light  as  possible,  of  enormous  solid  E.  J.  Reed, 
shafting  involves  a.  great  loss,  and  yet  it  is  absolutely  E^q.,  C.B. 
universal,  and,  I  believe,  in  fact  I  know,  it  is  true  that         t"T^872 

Sir  Joseph  Whitworth,  by  casting  steel  into  hollow         '  ^  ^   

hoops  and  drawing  them  out  into  lioUow  shafts,  is 
enabled  to  produce  an  article  of  far  less  weight  and 
far  greater  strength  than  the  ordinary  marine  engine 
shalT,  but  nobody  ventures  to  adopt  it,  simply  l^ecaose 
the  scientific  ground  upon  which  they  ought  to  pro- 
ceed is  uncultivated.  No  one  knows  precisely  the 
amount  of  advantage  or  disadvantage  that 'you  incur 
by  making  a  shaft,  subject  to  torsion,  hollow  under 
tlie  circumstances  of  a  marine  engine.  I  am  of  opinion 
that  the  investigation  of  that  one  thing  would  resull 
immediately  in  vciy  great  advantages,  but  there  is  no 
body,  no  organization  at  present  existing,  that  I  ain 
aware  of,  whose  duty  it  is  to  make  those  investigations. 

12.710.  Do  you  think  that  such  investigations  can- 
not be  carried  on  without  the  intervention  of  the 
State  .'' — I  think  it  is  almost  im2)ossibIe  for  them  to  be 
carried  on  without  State  intervention,  and  for  this 
reason,  that  the  only  way  to  carry  them  on  is  hj  the 
co-operation  of  mathematical  mvestigation  and  experi- 
ment. You  can  get  many  manufacturers  wJio  will 
make  the  experiment,  and  you  can  get  many  mathe- 
maticians who  can  make  the  calculation,  but  you  are 
not  able  to  make  it  the  interest  of  the  two  to  work 
together  after  the  fashion,  for  instance,  in  which 
Mr.  Hodgkinson  and  Sir  William  Fairbahii  in  other 
days  did  work  together.  It  is  well  known  that  them 
joiut  investigations  were  very  valuable,  but  they 
resulted  in  difficulties  and  almost  in  recriminations, 
'because  they  were  in  tho  hands  of  private  persons 
rather  than  in  the  hands  of  some  responsible  Govern- 
ment authority. 

12.711.  Have  yoii  considered  how  far  it  would  bo 
possible  to  estaldish  a  system  wdnch  would  lead  to  the 
combination  of  investigations  with  the  seientilic  at- 
tainments which  you  think  desirable  ? — My  ditftculty 
in  answering  that  question  lies  in  the  fact  that  1  am 
unable  to  form  a  sound  opinion  as  to  how  far  a  depart- 
ment of  the  State  can  be  constituted  for  the  purpose 
of  advising  other  departments.  It  is  easy  to  see  that 
a  department  of  the  State  conducting  such  investiga- 
tions as  those  that  1  have  mentioned,  could  only  have 
its  best  etiect  in  influencing  the  action  of  the  manufac- 
turing departments  of  the  State,  if  I  may  so  speak, 
and  if  a  department  of  the  C4ovcrument  were  contem- 
plated as  an  advising  depai'tment  only,  I  believe  it 
would  be  an  impracticability.  But  it  has  been  sug- 
g!,'Sted  to  this  Commission,  I  believe,  or  at  any  rat'j 
I  liave  heard  it  suggested,  that  a  scieutiiic  depaiuuent 
might  relieve  certain  existing  departments  of  tiie  State 
of  some  of  the  duties  in  connexion  with  science  and 
art.  If  that  were  so,  if  a  department  of  the  State  had 
positive  executive  duties  to  perform,  and  were  to  have 
tho  pi'oujotiou  of  those  independent  inquiries  and  the 
giving  of  advice  to  other  departniL'Ots  attached  to  it  as 
a  branch  of  its  duty,  and  nut  as  its  jirimary  duty,  I  am 
disposed  to  think  that  such  a  department  might  work 
exceedingly  well. 

12.712.  Do  you  think  that  tho  other  departments 
woidd  be  willing  to  defer  to  the  opinion  of  this  special 
department  ? — I  should  be  afVaii.1  that  they  wouUl  be 
willing  to  defer  a  little  too  often,  and  that  the  risk  of 
such  a  department  would  be  in  a  branch  like  the  Ad- 
miralty, for  instance,  refusing  to  do  some  of  the  things 
which  it  now  does,  without  first  referring  to  this  in- 
dependent deparlmeut,  and  that  I  am  afVaid  would  l>o 
an  obstruction  to  the  executive  officers  of  the  Ail- 
miralty  ;  and  unless  the  department  were  exceedingly 
well  v^'orked,  it  might  operate  as  a  disadvantage  oa 
the  whole. 

12.713.  If  it  were  thought  desirable  to  estaldish 
such  a  depsii'tmentj  have  you  any  suggestion  to  make 
as  to  its  constitution,  or  as  to  the  advice  wdilch  it 
should  have  at  its  command? — 1  am  strongly  of 
o[)inion  that  such  a  department  should  be  enabled  to 
draw  for  advice  and  for  assistance  upon  the  officers  ot 
other  departments,  as  an  ex  ojjiclo  operatir.n,  frequently. 
1  Ijelieve  that  if  a  certam  number  of  gentlemen  were 
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E    J  Tii:c<\      nominated  intoapermaiicutcouiicil,  and  if  tliemiiii.slcr  .sdiiiowliut  Ichh  advantageous   circumstances,  what  ho 

E^i,  C.b'.      had  always  to  rely  ui)ou  tluit  council  lor  its   action  iu  has   ah'cady  done  in   convincing  the  mt^nibcrs  of  the 

— *      f^J.y  n;irliculai-  case  tluit  arosc^,  tliat  woultl  sucedily  Admiralty.     I  thiidc  that  would   bo  the  ccitain  result, 

10  July  1872.    jiivolvc  llic  de|KirtUH'nt  in  difficulties,  because  on  sonu,'  hut,  on    the   otlior    hand,  I  think    that   Ihat  is  to  he 

occasi^ais  where  lliesciculilic  olticcrs  olo(her!)]-a,nclies  balanced      by    the     advantages    ol'    this     independent 

had  bnuid  llieir  proposaJs  ia>t  seeoudi'd  or   o|iposed  by  coiuicil;   and    I  Ijcheve    that  on  the   whole    .an   exccu- 

the   independent    biancb  ot  the   scientilic   iiiinislry  ot  live  officer    would   i'eol  that  the   sei'vicc  which  he   was 

the  Govcianneut,  It  would   induce  them  to  oppose,  and  coiiuected  with  f^ained  more  licneiit  a  ^n>;at  deal  than 

to  obslruet    the   rislhl    .-uiion  ol'  other   dc|KirliHeiils  cd'  it  lost  by  the  e\isteniv  ot  aji  iude|>ciHleut  department, 

the  G"^erunleld,  aud  would  Irnd  in  sla.rl  loa    coiillici  beraus.'  it  is   not  lo    be    doubled    Ihal    iiov'-a-days  tlio 

ol'   deparlineiils.      Iliil     I     ihliiL     Ihal    on    uiaiiv    hue''  (|iir,l  ion  of  e\  peii.bl  lire  |iLiv>   mj  pi'oniinent   a  part  in 

qiicli.ei,,    il    Wiiiihl    br    disirahle    lor    llie    minislry    ..I  Ihe  Ir  ol'  .lealin;;    willi  all    proposals,   that   you  are 

srieiiee  lo  call  upon    I  lie  o(li(-r  de|)a,i-|nuails  for  ad\  ire.  hr   s ■    disiidvantaf^i^  ill    dealing   with  a  minister 

1  will  lake  Ihi'  ease  ol' dealing  willi  invenlions;  I  think  who  IS  1 1    lo  e,xp.-iid   some  niillions    annually,  and 

it  would  lie  :i  \erv  Liival  relini' lo  Ihe  Adniirally,  as  an  no    loss    lioiind    to    limit    his   ex|ieiiditiire   as   nmch  as 

oxaniplr,  ir    Ihe    eonsiileral  ion    ,d'    invenlions    l'<ii'     llie  |jos,,iljle,   ami  il    you    could  go   Oj    h  depailuient  of  the 

improvemenl  ol'  slii|i-  emihl  lie    I  raiislerred  loanollnr  Ib.vnr ot  eonslituled  for  I  lie  |iiirpose  of  aseertainiai; 

deparlmenl     allogelher.       \\lirn    I     eiil.ied    olliee,   limy  tim  dr-i  rsl  ,1  Ih  y     of    such     all     e.\  |  lelid  il  illo    as    ycai    eoil- 

alnounled  lo  alnml  !lll  prr  week,  ami  II   look  I  he  wlmlV  bsnplad'.   I   ihiiik    yon  would  get  grea.ler   support  than 

time  of  one  as>i^l;nu    .■oiistruelor.il'   Ih,.    moylo    .ii,-  y.iii    imw  .hi  wil  bin  Ihe  A.lmiially.      1  might   illustrate 

ji.iM.    ol'lh.iii.      I'mler    siieli    .ir u~l:iiii>es    it    some-  that  by    saying  thai  if  I  were  n.iw  lit  I  h.'  A.lmirally,  I 

lim.-s  happ.ns  lhat    llie  .l.sii  .•  of  I  h.' ollnv  is    l.i  ke,  p  should    n.-vei'    think    ..f   pr.ip.isiiig,    lie.'anse    I    should 

them     imoiiig     tullur     ihaii    to    .li"d     .Ibelnally     willi  know  that    it    would  he  quit. ■    inri.--,  an    ari'angement 

111, 111    when    Ihey    uivoK.'    in.iniry    ami    iii\esl  igal  ion.  by  which    that   (ju.'Stioii    wliiih    1    li;i\e    mentioned  to 

On  llmolher  bui'iil,  if  lli.\   u.  ..■  ref  iivd  I.,  an  iiiil,  |imi-.  tile  ( 'lanniissimi  slionhl  be    in  ee-ligale.l  I..  Ihe  bottom, 

d.uil   ,le|iiillliieiil   "fill.'  (burniiii. ■Ill,  il    wolll.l  b.'niosl  bill   if  tli.'r.'    w.^r.^  a    Iiiinislry    ,il'    s.-i.'ii.'.^,    su.dl    .as    is 

n.'.'e.-.-iii  V,  biloi,'    lliiil    ile|iiiilm.-iil     iiele.l     In    .■.■rial iihr  .■on.-i.leral  ion  liei  e,   I    shoulil  iiio^l    ini.loubtedly 

.■a-.-,  Ihiil  Ihev  slionhl  .■all  in   llii «l  riiel  loii  liriim  h,  have    pro|i..,,r.l    il.  a.,    on..   ,,l'   Ihr    mo^t    ur-.'enl.   tlnur-s 

or or  Uvo'.illi.-.TS  .,1'  it,  In  .■iilvi.e  wilh    Ihilii  il| whieh  they  shout. I  eonsi.l.'r. 

su.^li  elfe.^ls  of   ihe  a.loi.lion  III'   II  iiarli.nlar    oivenlinn  I  o,7  I  ■'<,'(  t '/„/;,■,«««. )    !).,  you  I  hink    ihal    th.-exis- 

a~   would    mil    neiiir   l.i    ll lie    iiiiMil    ar.^hil.il,    for  (.■iie.^    .'f   siieli   a    council    might    have    prevented  tbe 

in.lane.,  who   wa,  iipmi    the  .■oiitieil    of   lli.^    minislry  .li-a  ,ler  wilh    r.'gar.l    to   thi^  '■  Captain  '/ " — I  think   it 

of    ..eiellee.       I    lliiiik     il    i-     \iry    iiii|i,irliiiil     Ihiil    lie-  is  so  far  possibh.,  llnil    1  uni    nol     pri/piired    to    slate    to 

right  of  eiilliiie-  ill   a.-sislaii.^e    bum    tlir   oilier   .lepart-  I  he  .■ontrary  ;   bull  think    il.    right    Ihal    Ihe  Comillis- 

ni.^nls    shoulirii,.      risrr\.il.    b.'.^ansr    ol  li,.rwise    yen  si. ,ii  should  kiimv  lliall  h.^  loss  of   ilm  •■  fupinin  "  was 

thim:wbieli,Iiirr.':i.,iiii.,  not  .iliniuo  In  il-oii.^  mniib.T,  kiunvledgn  wilh  in  tli.-  A.lmirally,      Il   wa^   llioroii-dily 

woiil.l    hr    iiii|irai>li.^alile    willoii    ih.'   ,\iliiiinillv,    and  w. 11  known  I  h. ■re  Ihal  ships  with  v.ry  low    freehoiirils 

that    w.iiild   soon    Iniil    lo    .■nnlll.^l.^,    wliirli    ai^    i  ery  carrying  a  |.r.-s  of  ..an va- woiil.l  .-ap^ize  ;   aii.l  1  luvself 

nndesiralil.^    in    ii.liiiiiii.,1 1  all  ve   w.irk,      I  )ii     lli.^    .illmr  pal.ii.^ly    sliiie.l    in    a    lieliiin    al    llie    Soeielv  of  Alls 

haii.l,  if  Ihn   niiiii-lrr  iil'-cieiiei^  wilh  his  .■oiin.^il  wore  Koi.ins'  lo    Ih.^    Iiisl  il  nl  ion    nl'Nuval    Archi'le.-ls    that 

lo    .1.1.1    g.  in  rally  wilh     on  .■nl  inn.,    and    wer,^    .uilvln  sii.-h    a    ship    wolll.l    .-iip-izi^,    ami    diou.'d    the    reasoiis 

.■all    ill    llm    a--islaii if  lli.^    Ailiniially    .-lull'  ivlifii  why,   llm    |ia|i.^r    lining    a     mrr  ■    s.^inililie    eX|iosilioa 

qui-linn      III'  mill    iirn-e,  and     vilinn    'il     s.iinn.l     f     |ii  iiiei  |iln,  ;     iIiom.     iiivnsi  njiil  Inn-     lu„|     !„.,.„     nn),. 

biiii  .l.-lriilil.^,   I    lliiiil.   .1    llie  .'\.lmiriill,    I  )e|,iirl  m.^iit  b-lm.l,  ami    wer.^    s.i  .■.MniiMM.l  ■,    kmniii,  Ihat  1  happen 

wolll.l  lin    lelii'veil  >>r  a  very  h..iny  r.  -pons!  liilily   and  In    be   aware    Ihal    wlieii    lli.^   .1.  -.■li  pi  Inn    of   the   .■ap- 

a    large    lUUnulit    nl     liil.nilr,  iiu.l     llial     llm    iiiiiib'l  ry  nf  sizing     nf    ll (':i|.liiin"     u.i>     nuil.     ihnrc     were   lit 

M^ienrn    woiihl    givn    a    ■jival.'r   il.iji.n   ,,1'    .  i,  1 1  - 1 .1..  i  j,  m  I. .,1.1    llm....    iinlil,  in,.n,    whn    had    iini    b,.,.n    cnmiocled 

Ihali   ll.    K    p.i.oSlble    Inr    llm   !■;-..  .■ll  1 K  .     I  J.ipii  ll  iiu'iil    nf  wilh  the  A ■allval    alfl.nl    win,    lim!    drrivril  tll.-ir 

the  Adniirally  In  gim  at  j.r.-rnl.  f  nnwledg^  fr r.a.ling   my  bunk,  wlin    .si.l    ihiil    llic 

12,714,   Yon  lean  lii.en  r.rn  rln;.,  ha,.^  y.n I.  |im,  .hsi-ripl  ion  nf  I  h.^  .■;,l;isl  rnpfi,.  w  n,  .;„■■ I,  .■.m„.i,l,.ii| 

eomieil    ,-on.-liliili.l    ii.t  ,i  ding    lo    <'„ln„.^l     Sl.aime'..  «  III,  llm  dn.^.Tll wlii.^li   I   l.ml  ■■  Ix  .11  nl' wlial  w.alkl 

prnpn.-id  :■— V.-.  In .„   „,    ,„,],    ,.;,„..,.    ,  |i..,nl'.,i ,.  '  i  hm..    „;.,    m,   waal 

IL',71,:.    Ilnynii  Ihliik    Ilw I  be.ln..iiiil,l..,  ll'lli..|v  of    klmw .,e     ihal     sli.' l.k    was    mil    111    si.elill 

wrna    eniim^il  .d'    iliiil   kliiil.  In  hav.^oneas  mimmniis  vn.-s.l,      'I'll.,    .[.■llrimmy.     il'     p     |,,,|    ,,„,y    .■.■liUl.m    10 

^""'  '■""■' "'"'    ^li"  way  ihiitColom^l  SIrm.g..    prn.  s.^Iem^n    a ,    was    si Iv    Hm,    .a'   ._,.;.„;„„.    proper 

I"'~'    .  '"    ■•■""'•>  y"  I''''  '"     ''"  ' '""cIl  .■..iMli ll  wnle aelie.l   I  o  s.-i,.,.,  i  ll,'  I  n  v  .■M  !■■  a s-    I   -a,   lllis, 

on  sonmnllmr  .y-lnm  '-.--I    ■ I  pi,  |',.|    my.. .If  I.,  ,.;■  'r mv  ilndr,.  In  i ,  11,  ,■ „'   ih,^  Mini-lrv-  oulv, 

-■''"'"■'•      ■lealbr    ,:.ii,imll     w aree,      pnw.r    ..I  hn  ..mi.^l a  ii.i,  ,,l  nlli..,.,  „  1.,,  ,.  „„„  in  i,  ve^V 

nlnnm.m  limn  (  oloml  Siriinge  im.   In mplm,..  ,,.,. ...i|.p,  |„„i,,„„  , ,. ,,,.  A,l,i,;i.;iby  i,i|,|    „„ 

|o.,j(,.    I /'r,,/r,,.„r    ,S„„//,,)    Wy    .,     |,n„„.,.    ,,r    ,.,.r,.,._  ||,,,,     |„.      .,,     ■ ,,    ,. ^,,,,,     ,,^„^^,^|    ^^^^,      ■^^^,^,     ,^__^, 

""'P' 'a.iill,at,il',il,,iiIiiI,mii,Kln I,l.^  :,,....|r  1'  ll .hi     ll i     wi,  • mly    pmiim,    ^■i,';, ',;,■' ,:.,„. 

— ''"  snl.  lalinm.  iiiln.i    .pli,.,..    In  nlil,.!i     lb,.,.  ,11.1    ii.ilalHllv 

IL'.7I7,    l/',„/evw,r  //„.,/,,,;.,     Mil,.,.,. ,   .n,l,  nl  i,||;    ||,m    „     '„,    p,„.„     ,, ,,'„,,,    ,  inm    |  ,'1,1,1,1 

''■''";"     '''■'"     'I"'    ■'■'■'■■<"■■■    of.  mil     : y     „       ll, .i|,U    kim„,l.,,„    i  in  mli  .,1  il   | , ,  n, ,  ■, ,,„,! 

'"'"  ad  led,,  away  will ,.,■ 'm , '   'I  hni  vlii,,.    ,   m,   vinil  w  e  i  [ipil  iv        s;J    -0 

''   "    "'"" '""'I'l'   I II aiKiiiof    llm  ....,.,.1111,,.  ,|„,.:„|     „|      .,.,,!,„  ,.,,,„.,,, n  ,  i,ii  hi  i  ,      i'     I 

'f'"      -o"M    l,n    emu,      'I'lni-i      ihl      f.|,ili ,  il n,,, ,  ,..i  „  „,„   ., „ ,.  ,1,.;  i  ',: .  ,    ,,1^^^  ^^^^ 

""" ■'■"'"'■ ' ' ''■■"■■  I ■  i-ai.iiig I ,, nwii  Ainii.io.i  i, wii., I ..„.ii .,„  ,„.:.:i ;,;;;,; 

•:■!•'"'"'"•■'■>'•'•■ I      I'm    Irnelni      nl'      mi,,.,      |',„  imiiln   I  in     ..ill  ,|,.,.|    nf  ,■,   ,1,.| I  hn  |    |  Im  ■'■  ,  ■,.,  p,,  i.,  "   wilS 

''■:"""'';'">'    •'■""'loii lov.iiiiiii, ,.  ,.,;„.,,,,  „,.,ii„.  ,i..,iiiii,. ..„i,i,. ,,  ,.!■  ,,„,  \ I    |,„| „,„. 

"'I '    I"     I"      "•    h"     "a,|,.,   nil, I    |„.   |,,i.,„       ,||,.   ,.   ,;,■  noiim^..!   e     ...|ilii Im   p,.,,',.,.,    ..,  i',.|     ",    ■    '   '  .1,   ,         '  ' 

"";    '-""    "','■'     I"      "■    <■:-■ 11 g    an,  ,d, .,.,, ,,.,.,    ,n    ,  In    ..Lim,  imm^,:;'  :    '     ,   " '('    m 

n,;';'', ,!;:,", ';;r'':v''f ', ;  ;"";'' •"'-'""•<  ' ''"-^  "■  i-'' "-'  mi ■ ,■  ms,, wiieti!r 
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ol'  a  crrriiiii   iiiiliul  stability  wliicli  would  show  ii^:;clf  say  is.  that  if  yon  tonnli  anv  of  the  liraiiclios  of  adi^'O 

rarly.      Tlii>   "(.'aptalii"    had    all    the    initial    stiihllity  eommereial   Irin,  m    man  ('aiinot  possibly  suirendcr  his 

and    t.ho    stahility    np    to    <-frtain    atislcH    tJiat    the  association  with   them  wJioUy  for  anything   like  that 

'■  Mona.rc.li  "  had.      J (.  was  only  a.  question  of  weather       ^'"  —'--''■^   ' 

and    a    qncstion    of    atfaininj:    a    C(.'rtain    largo    a,nglo 
of  incliindion,  and  Imr   sf,ability  failing  then.      TluTO- 


fori',  tlm  cxpcriiiirrils  at  sea  rather  conlirmed  those 
])crsons  will)  disl.rn-^lnl  the  scientlfie  inx-c^ti.uation 
nnti!  tlic  moment  1li;it  flic  eatastro]ihe  oeenrr^d. 

12,719.  (I'rnfrssnr  Ilii-vie,;.)  Tt  was  simijly,  I  pre- 
snnir,  hecansi'.  they  could  not  understand  the  scientific 
elements  o{'  the  (luistion  ? — I  presiune  so. 

I2,72(t.  Do  you  think  that  if  the  scientific  council 
laid  i^xisted  at  lJi<i  time,  a.nd  its  advice  had  been  given, 
snpposiiM^  it  ha,d  lici-n  founded  upon  true  prineijdefl. 
as  \\'(:  must  iissunio  that  it  would  he.  it  might,  have 
had  suilieiful  weight  to  prevent,  the  cnta.stroplie  hap- 
pening ? — Yes.  Tha.t  is  a  rea,son  why  I  believe  llait 
HU<di  a  departuii'tit  might  jiossihly  have  reuflercd  sei'- 
\ie(!  in  that  c;ise,  1  Relieve  that  Jiad  a  recogni.'^ed 
departnieiiL  of  sci<uico  existed,  I  shonld  have  n.jipealed 
(o  it  long  hofore  the  "Ca|»tain"  was  lost,  lieeaiise 
1  luTc  were  personal  controversies,  oxteinling  over  many 
mouths,  in  wlii<'h  1  had  to  express  my  strong  convic- 
tion that  tiie  "  Ca[itain's"  cllicioncy  and  snccess 
nuglit  not  to  he  ;i.ssumed,  until  it  had  been  plneed 
beyond  all  qu<'slion  ;  whereas  thcri'  wefe  persons  in 
ho  asstmied  l.li;i.t.  tla^  all  but 
'hirh  she  w;is  viewed  be  Fori  ^ 
■hiMVi'  en  (he  silhiecl,  iind  I 
a.  ease  in  wliieli  l' eeiild  and 
■)  -.1  scientdie 
re  lo   whi 


respou 


avour  With 
I'icd  was  e 
that    that 


Id  In 


fiiqquu't  ii'^iilust  a  pi 


dep;iri.m. 

nin.ny  i 


-iel. 
12,721 
ent   <pC   ;i. 
leuld  -I'en 
.blislied  se 
;par!.nieui. 
aiMhel'en 
itics  in  iIm 


\VI 


I>lisli- 


.■p; 


\\v  npluinu    as    to   ilie    esl.alil 

t    suhdy  fiir    givin-    jidvieo  ? — 1 

lly  doubt  l.iic  suee.ess  of  a  dejiartinent    es- 

iely  hu'  the  purjKise  of  advising  the  other 

s;   but  r  think  if  a  department  of  seieiice 


id  r\y. 


1  many 


id  ' 


eh 


nieiits  now  jieil 

a  eoUatOral  <!mI._ 

and  would  be  id';;i-e;t|   .'iilvaula* 

view  is  rather    in    favonr   fd'   fl 

and  Art  taking  upon  himself,  I 

of  all  our  artistic,  .scientilie,  :i.u( 


.f  tl- 

other  depnrl- 
lio  giving  of  ad\-iee  as 
epartment  would  stand 
:c  to  the  country.  My 
le  Mitdsler  for  Seieuce 
II-  insfniice,  the  charge 
I   ellvr  enllcetiuns,  a.ud 


the  admhiistratiou  of  .all  that  fairly  falls  within  llie 
duties  of  seletiec  and  art  in  this  couiifry  under  flu.' 
responsibility  of  a  minister  devoted  to  that  woi'k. 

12,722.  (J'rof'rs.to?-  Sfoffcs.)  When  you  speak  of  a. 
soicutilic  council,  am  T  tn  understand  that  tliat  council 
would  constitute  the  department  which  yem  also  men- 
tioned, or  tlint  it  is  something  distinct  from  it,  that  Is 
advlsci's  ? — I  bcllc\'c  (lint  the  council 
,ve  idready  stnted,  a  limited  innnber 
as  a  board  of  ;i.dvi-:ers  to  the  uiudster, 
shion  In  Aviiich  the  ])resent  IIoht'iI  ol' 


to  say,  a  body  o 
should  be,  as'j  I 
ol'  uieti  a.|)poiutc( 
mindi  af^er  the 
Admiralty  are  a.' 
ralty,  but"  wit  !i  I 
be  ]'ec(ignised  ii 
sibillty'  to 
believe    it 


ers  i<>  the  Fh'st  hnr<l  of  llie  Adnii- 


,  llnU   III 


st<> 


ed  in  this  (■.■i.sc  :is  having  the  sole  t 
Parliament,  whei-eas  in  (he  Admii 
^las  not  been  rpiifc  settled  whciii 
ilstci'  !nis  or  has  not  the  sole  resjionsibility. 
addition  to  this  board  or  <'ouncil  there  wo 
ei-  individuals  enm]>osIng'  llu^  e.\ci-ii(I\-e  bran 


!>spon- 

ati.v  r 


n! 


of  t.l>e. 

12,'; 


hole 


Would  you  contemplate  Iha.l,  tli 
oC  the  luembers  o\'  this  .■oiiuei)  WDiild  l.e 
!,■  oceujiied  in  that  Avork '"—T  think  net  (lie 
(heir  time.  I  do  not  l)e!icve  that  any  salary 
the   oflice   would   secure  tiie 


n    attael 

iiliiie  ad 

seJrnMii 

I      bell 


id   Ihi 


.vhnle  of   the  (ime  of 


sum.  Tt  might  ))(■  a  \'eTy  proper  nmonut  to  pay  a 
man  foi-  ,!i:iving  certain  slated  a.ttendanees  and  his 
advice  during  tliat  time,  but  to  expe'ct  hiin  to  devote 
Jus  whole  time  to  the  Governmenli  for  Ihal  amount,  i.-; 
quite  out  ef  the  ,|uest;on.  That  I  beUev<'  (O  be  olio 
of  the  i^nvalest  ml-^takes  In  the  exlsdiiij  deparlnunt  of 
the  AdniIra.H.y.  ]u>v  insla.nce,  that  the  tlhlef  Con- 
structor of  file  Navy,  a  ma.n  whom  (he  minister 
a.llowcd  in  Parliaiuenl,  bi  bi^  capahlt;  of  saviiu^  or 
losing  a  million  «\'  money  in  a  sliort  jjci'lod,  shonld  be 
receiving  a  salaiy  of  900/.  a  year,  a.s  it  was  when  J 
first  went  there,  and  l,;'j{)0/.  a  year,  a-^  it  wa,s  when  1 
left,  seems  to  me  quite  nut  of  the  question,  because  It 
is  w'(dl  known  tha.t  noAv-a-days  the  managers  of  private 
establishments  reecivG  very  much  larger  iuconics. 

12,724.  (Prqff'ssnr  /'f/fv/r//.)  iJo  you  contemplate 
that  if  su(di  a  council  as  you  ha\i^  been  speaking  of 
were  establlslied,  it  should  be  em]>owered  to  lake  the 
iuitiativii  in  any  advice  that  it  may  give  to  the 
dcpai-tments  of  the  Govei'nmeut,  or  that  it  shonld 
merely  act  when  called  upon  ?— 1  t.hlnk  tlia.t  it  should 
Jake  the  initiative  ah'o. 

12,72o.  From  your  exjierlenee  of  the  administration 
of  a  department  of  the  <  tfivernmetit,  do  not  you  think 
that  that  might  give  rise  t.o  a  great  deal  of  friction  ?^ 
I  think  it  mijj^ht ;  but  I  thlidv  it  would  be  an  important 
part  of  the  duty  of  the  minister  of  (he  department  In  see 
tha.t  friction  was  a,voidcd,  by  unotKcial  or  seml-ollieial 
e,(immniiica.tions,  before  fiU'malactlon  was  taken,  wdiere 
it  airecled  the  conduct  of  another  de]»artmeut.  For 
iiKtauee,  supposing  yon  take  the  question  of  the 
nuLUufactnre  of  guns  in  tln^  War  Department,  I  think 
I(  would  he  impossible  for  a  Minister  of  Science  to 
exlsl  lung  wllhout  reeling  that  In  such  an  essenti;illy 
mechanical  opcra.tion  as  the  eoustniclion  of  a  gun  it 
was  very  desirable  fo  have  niecha.nical  advice.  It  lis 
]>retly  well  known  tinvt  in  e\'er\-  eonniilttee  or  body 
tliat 'is  br(ai-lH-.  (n-viher  h)rllie"  purpose  nl'  decidln- 
qneslj.His  wilhln  Jhe  War  De]Ku-tnieul  on  the.  emi- 
sinirfinii  of  guns  a.nd  proii-eliles,  tlie  coniun(te(^  Is 
compiiscd  i^xclnsivelv  of  nillita.ry  ofti<'ers.  I  think 
thai  the  j\linister  of  S{'ieuce  whom  I  contemplale 
■wniild  feel  that  that  was  a  subject  for  Inter\-eii|.inn, 
lint  1  thinlc  also  that  lie  would  make  it,  in  the  Urst 
ease,  such  a  subject  for  inlerTcntlon  as  would  induce 
The  Minister  for  War  to  consent  to  the  changes  that 
■would  be  pro]>osed,  as  soon  as  they  were  suggested. 
On  the  olher  hand,  if  the  Minister  <d' Science' were,  lo 
art  wKlioii!  regar.l  lo  (he  ladings  nf  the  nllu'r  .hqiart- 
mculs,  or  il'  (his  council  were  to  do  so,  if  might  easily 
])rnducc  very  great  friction  indeed. 

12,72(\  l'")o  yon  contemplate,  then,  that  (.his  council 
of  seienee  shall  he  in  the  same  relati<iii  to  t.lie  minister 
as,  we  will  say,  the  Indian  (Joinieil  is  to  the  Secrc(a.ry 
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William  SnAiu-K)".  Ks;>.,  SI.D.,  S,r.  U.S.                |     I  Iehk.il  <  ^muciel  Stwkeb,  Esi,..,  M.A..  LL.D.,  Sot-.  U.S. 

^,,^,    J   II                                                           TIh-  Kvv.  ,)i.un  IlEWn  r  .Iellett,  r..l>.,  rxiimiiicl. 

JclUil.  i:.l>.             )-i,72!),..    [Clniir,iiriJi.]     I     lirlinr  _Y"11  wnv  [nniii'ily  (lliv    cii'llir    |>1  nl'rssi.r    li;i^    llSIKlHv     Hll'     lil'sl     clcmciit 

IVofi'^ir  ,.r  NiitiHiil    I'lnlowiiiliv  iii'llir  llnivn.silv  (■-[■      iihirc  liirL'C'li ,  .■iii.l    in    ^:. usi'S    wln-iv    lln>    rlass  is 

"  ■'"'>'  '■""-■     J,„l,lii,    mnlniv  n..wScnio,-  Liilinvr?— Yr..  x  rry  1... -r  llir    hrliirr   .if   iW    |,i„lrssni-    ,s  eiiliivlyi, 

12,730.   \MH  V..U  liiuc  iW  ■ji^m\m-ff  lo  ,l,.H,Til.r  llic       |ir:rl.ci:..n  ;  ill.-  Iivliir ■|lii'  liil.iV  IS  i.L'Vrr  I'lilircly  a 

provision  wliii-U'  is  uiiidr  in  liir    Uiiiv.Tsily  ol'  Diililin  |ir;il,ninn,  il  is  iniicli  iiioir  nC  ;i  cnlcclioliral  ilniracto 

i'or  s.-ionlilio  iiisliiH'li.in  ;•'— Il  nun  lio  .li\  ii'ir.l  iiili.two  lliiiii  lln-  Ircliiiv  ofllir  |.ro(is.sor. 

IKUls,  Iho  siinililir    inslnirlino  «lnrh  is  proviikil  Tor  ll>,7:iri.   Ilowiinis   i(,  ohli^-iitory  upon  all   (ho  slu- 

tlir   I'.nlinarv    slii.lrnls.    anil    llir    Minilirn'    inslniclion  drills  to    nik'liil    Ilir   srvcral    coiirsys    oT    Iwlurcs?— 

which    is    |in.vi.lr,l    lor    llir    liononv    stinlcnis.      Tlio  1  linoially    sprakiiiK    il    is    mil    olilipilory,    thiit  is   to 

loctm-cs   arc    ^ivon    liarllv  hv  Iho  liilors  ami  |i.iilly  hy  say, a  man  can  f:ol  a,  ilcmco  williout  allciuliily  Icctnrcs, 

tlic  prolcssorsr  As  lav  as  j.ns.Vihl,- \cc  lia\c  .sal, to  called       so  Tai'  as  Iho  ilcuroo  in  acis  is  cmnrr 1  :    l.nl  in  order 

toconlluc  Ihoatlontion  otiho  [naifrssois  lo  Iho  hliihci  lo  ol.laiii  a  diL'ivo    in    arls    In'    imi«l    .allaa-   pass  oi^lil 

classol'stndonls,  hccaiiso,  oh  concso.  i(  is  sii|i|iuwd  llial.       o\amiiiali<ins,  cii-  lisii-  oxamliial  imi^    1  lour  tcrnis  of 

tlicyarc  the  hii;hcst  class  ol'  lecturers,  ami,  llioroliuo,  le.aiiiT;,.      Il  \iill  l.r  scon,    lliovroro.  Ihal    .,  sludi'iit  is 

ccc  civc  llicin  llio    hi^hcsl    class  .il   slmliail,;  Iml.   «c  allnivcil    In    soh.-l  ilulo    lonr    Icinis    ol'  Icclni  cs,  one  iu 

la^ediyidod    llu'  Icrlnrcs  inio    two   cla.ss,ss,    •■lionoiii  .aicli    year,    hir    four  e.vjminal  ioii^,    till,    a    man    luay 

lecltovs  "    Im-    ihc     hi.ihor     class     ot    stmionls,    and       allaiii  a.  doc  ivo  in    alls  will I    alo  iidl  ii- a  lecUirc  at 

■■  cinlinarv    locliiies  "    ha-    llie  ordinary    cl,a~s  ,,rslii-  a  II.  lint  siiii|dy  l.y  passiii- oxaminalions. 

donls.      'ilii,  laoyisinii    runs   llirnuah    ilie   Icelnros,    in  IL',7:ili.    {  l)r.  Sliaipcii.)   Jlii  d  lie  have  hocn  resident 

hid    ill   all    sul.iecls,    and    in    iho    case    ol'    lh.'    iniiier  at  ll.c  I  oili  ersil  y  heli.n-  lie  eau  lake  a  ilesa'.'C  in  ails  ? 

clas-es,  where  "ihe  iinmlier  al  londine-  is  larma  we  liuye  —No,  he  need  not  ho    a  lesideid,  he    need    only  ciiiiie 

diyideil    (lie    h.meairs    lecluics    Ihemsclye-    inIo    Iwo  ii|i  ai  slaled  I  inies  ha'  eNaininal  ieii. 

clashes,  uhins  llic  lliiihe.,  ela~s  lo  one  sid.ir  leclnrers.  I  li,7.'17.    (  (  7iinri:iit,;.)    How  has  llie      yslein   worked 

ami    (li'e    lower   classj    ihal    is     llie    class   iideriilcdiale  ot  sllhsl  il  mill-    aileiidauee    on    lecliiii...    liir    oxamillil- 

IjClwecn    the  highest  and  the    ordinary    simlents,    lo  lions? — In  each  year  Iho    sliideiil.  is    allowaal   to  siib- 

ailolhcl'  sel   ot  leclnrers.  si  ilulo  one  rerm  o!"  lee  In  res  liir  an  exam  ilial  inn  ;  it  tills 

lL>.7el.  (/Vo/i'ssor  .SVo/cA.)  Does  Ihat  diyision  into  is  done  he  is  ol.lieed    lo    iillendlwo   .-els    ol  leelarcs, 

two  cla-ies  ;qi|'dy  to    Iho    prollisserial   or    llie    liilorlal  one  in  each  ol'llie  siilij,iels  ol'  seieiiee,  and   another  in 

leeliire-.    (U     I  ml  II  ?— ( icueral  ly   speakili-    only    1.1    Hie  olas.ie,..      There  are  eerlainiuodilicalioiis  which  Iwill 

tiltmial,    hir    llie     reason      Ihat       I      llace     niimlioned.  explaiii  arierwards  it  ymi    should  w-i^li.  Iml   ihal  is   llie 

naiiieh',     Ihat    llie     |irotesso|-"s    aHenlioii    is    as    far    as  l.oaieral  rule      lie  is  allo\\  ed    lo    siiiwl  illlte    atlcudtlliee 

|i'i-,ilde   concenlialcd    iipmi    the  hiediesl  class  of  sin-  on  two  lauirses  of  leeliires  for  an  examimilien,  and  at 

dents.  the  Olid  of  llie  lerill  licerlilicale  is  .-elll   ill  to  tllo  senior 

111.7:12.   (  (7/f/;/7tfo//.l    When    yen    sav  Ihat    Iho    lei'-  le.Uuivr  Ihal  so  many  sUidenIs  have   uUcadcd  at  least 

tiires  of  ihe  pi-elossors   are  oeuiined.  as  a    riifi,  lo   Ihe  1  hree  Inula  lis  nf  I  he  Inlal  nimiher  ol' lecliircs,  and  if  lie 

hieli-a-   itass    nf  sladeiits,    dues    ihat  a].|dy  lo  all    the  has  allended  lliiee  lourllis  of  each  of   the  iwo  cour.ses 

pr.il'es-er.    ';■  — Wherever    lliere     are     Iwn     leeliirers     in  of  leel  iires  lie    llieii    receiyos    wlial     We    call    Credit  I'or 

the    same    snliieel,    eiie    nf    wlmln    is    a   |mil'es,,i ir   and  ihe  leriii,  and  Ihat  lerui  eoltlits    towards  his   deireo  iu 

th,'    ellier  a    u<in-|iiiiress<ii,    the    hiaher    class    of  sin-  llie  same    way  as    il'   he    had    |ia-scd    all    exainination, 

dents    are    ahyays  enlilisled    In    the  |irofess,ir.       There  willi  Ihis  ivsl'l  ietioii,  I  lial    he  call  only  do  I  lull  once  ill 

is  sealceli-  aiiv  exce|ilieii  te  llial,   excepting-   in    a  ease  Ihevear:    he  iiillsl   pass   one    examlnatiou     ill  lllc  year 

where    tia  re    niay    lie  only  one    leeiiii.r    in    a,  s|ieeliil  and  one  l.riii  el     Iu,.  .a.iirses  of  i.'.aurcs,  hut    ho  miiy 

sill.je.'l,    an. I    lliate    l.n.l.issor,    and     in     II iiLie     III,.  al  ten. U.-.amlnal  i, ills  only  wit  li.iill     fan  iir.',-.  or    lie  ran 

nioiv     .irdi -y    class     of    slii.l.ail--     are     allowc.l     lo  r.plais'  lliiir    eyaniiiial  ii.'iis  i.v  I'oiir    leruis  ..f  leclnres, 

alteii.l.  hill  ho  cainiol  .;o  I'lirtlair  iha'ii  llial.  la'    oaniiot  rc|ilaee 

12,7:1:1.   Is   there    more    thai e    |irofessor   in    tlm  all  Hie  .iximilmil  ions  hy    le.anres. 

saiim    l.ran.di.-i   ol    si  miy  >— Tlaav    an-    protes.s,.i-s    ,.0  I2.'i:ls.    I  Lass  |l„.  Ms.i,,ni  ic.rk    salisfa.aorih  ':-(hl 

alii. si  l,raii.dm-y  hill  there  are    mit  Iwo   profosso.'s  .lis-  Hie  udail.'  w.'  consi.l.ir  that  il   has    work.-d    y  .a'y  satis- 

limaly    ,,['   llie    same    hrinadi.        h'er   ,ixal.i|il.a    I    may  l'a,a..ia  ly.  and   «  .■  ecn.aally   I  liliik     that     au    al  1,'aidatiec, 

limiilion   that  \y.-  have  Iw..  [.roress.irs,  one   .,1'  w! 1  is  lipoii  a'lelio  .il'  IcHires  ..f  Ih..  ualiiia-  llial   .air  leelarcs 

laall.sl    the   l'r.,li.s.-.or  of    iXatiiral    riiif.s.ipln  .    anil    Ma'        ana  i^esay,  in  a    lareu-    .U-r.rr  , di.a  leal,  is  11 

olli.a-  III.-  ;'ro[;i,,.,<,r.d'  ICK|i.aaiiieiil  al  I 'lid..se|dn-.    The       I ■,■   sal  ..fa. 'I,.!  V  I, 'si  nf  a    man  -  knen  haf.-,',  and  liol 

l'l..les,.,r  of  ,\alm-al  1  lii  l..a..|  .li  y  is  realh  ll„.  I  ■roli.ss.ir  .ml,   is   il  .1   imaa-'sat  i-.taam  y   l.-l,  Iml    h.,  has'c.inmnilli- 

of  A a.l  .'dall.e i.'S.an. ,a r  iv Il  I   hiiv  .sileil  h.l.mia  ;.ieal.a'  aim. mil  ..I  km.iv  hal-..  than  hy  11 

sent  ill    I  eall,..l  him  s...  I.e.' ■.'    il  eiv.'s  ,.111  1 edis-       sim|d>'  preparation  f,.i'  a.ii  exaiui ion,  no  mailer  Imw 

tiimlly i.l.'l'  land  «hat   Ih'  really  11.       ih.'   I 'i'.. feasor  e,.i...l  llm  ,'Xaiiiimil  ion  ma,    h,-.       Thela.'l     is,  that    tllO 

ol'    I'lxiiei'i mat    I'lel's.ephi,  a  1    I, is,    , .lem.l.'s,    ,;  liia  11   is  ca  1 1 1    n  mf  r    .'xailiinal  i..u     1, 11     e    liim'li    loin^cr 

Ih.'    l'i..iis,.ii   ol     I'i'.p.'i'im.'iilal   I'Inl plu  in  Mm  h'm'  toil'',  and  a,  i.n'mal  ,  ".amlnali.in    is   lu'.'essariiy  a   sllorl 

S"ns.'.,ril..'  u 1.       |.'''ee  Ai'i'rsoi'.,    V.|  , 'is.       I'i,  ,'u   if  all    the    om'slieiis    are    of'llio    nio.sl 

12.7:11.    Ill    what     i.'sp.'.'l     ,1.1     Ma-     le.'lui.'S    of    Mm        imii.' :    1  iml   i  1,   is    a,    slmit    pi'.aa'ss.       I     heli.'io     thai 

|irot,'S:-.ii'S  dilll'i    liom  the  le.'liii'.  a   .,1    tli-   lul.a's  ':'       hi        I,  .li   lis  lliiiil.   Ihal   Ml,'  al  loli.laii.','  .,11  a,    l.'l'm  of  l.'C- 

soim-  r.'-'peels  lli.'y  are    III,.'    Hi,'  l.'.'ini.',,  ,.1  Ih,'  (nOn's  lim.'s    is    :.    in. ire  .sal  isf  ml  nrv    l.'sl,   on    Hi,'  lyliol,'    tliiiu 

,l.'liv.'l'.'.l  lo  a,    hiah.'i'    I'lai-s    ol'    : hnls,    hut   Hiey  at'.'  sil..|iU    |ia,.siii;4'  an  oxaniination. 

nioi'.' ■il'llie  nat.ii',' ..l'pi'a'l",'li.ins:ii..l  I.  s    .'al.'.'laiji.'al.  H.'.Voil.    I  >c'.  caii.li.lat.'S  for    houoiirs    almost    iiniycr- 

Mo"l.d'th.'   I.'.'hme:'    I'l    III,'   sin, I, 'Ills    with    ii"    in  Hi.'  i-all  y  at  I,  ,i,l  ,',.ui'.s,'s  ,d' ha'l  iiri's '?  — Alim.sl  11  iiiyersally  ; 

'-■olhw    "''   Ihil , fill,'    t r:,'l,,. 1    iviili    soinel  iiiies  a  , ■,   slmh'iil    will  ,',,iii,'  no  ami  olililiil 

ciitech.-lle: '  I  nu'l  mil.,    I ,    is    lo    say,  11..'    I.'.l  11, ..'       I rs,    hid,    it    is al  al  icly    rata'.       Tin'   f;roilt 

aivi'S    hi'    lieu-'  and    ,     pill  I  la  lien     I.,  Hi,'  si  mien  1,1,  lad,  imiieiih    el  , air  .-1111, II, la  I,'  ,  ter  Immmrs  al  leiul  1,','tjii'i'S. 

ho  also  I  lilts   , I II,',, I  lens  I,,  tli.'iii,   .-aias    In  a,s,',  ilaiii  that  12,7  hi.     In  ,1,'lliiiii',,   II,,'  ,',im'se  a,|iia,iiil,',l   to  ho  roiul 

llieyhavolaf.'n  in  what  Im  has  la,ll;,,lil    Hi,',,,,     d ee-  hy  limlci',,',,  admit, 'S,  a,l ,' Hio  sMliji'CIS  ..f  III,' 1,'cltll'es  and 
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exiiminatiuns  strictly  fixed? — No,  noL  iil'tev  the  first 
two  years.  We  go  upon  the  principle  that  it  is 
desirable  that  certain  subjects  shonkl  he  learned  by 
all  tlio  students  iu  the  early  part  of  their  convse,  iiud 
that  then,  after  that  is  passed,  towards  the  end  of  their 
course,  during  the  last  two  years,  you  may  allow  them 
a  certain  amount  of  choice.  Men  ar«  about  that  time 
fixin*^-  what  professions  Lliey  will  take  up,  and  we 
think  that  then  they  may  have  a  certain  amount  ol' 
choice  in  the  sclcctiou  of  the  subjects  which  they  are 
to  ]>vcKent  for  examination,  and  accordingly  we  act 
u[)ou  that  principle.  For  example,  wo  allow  a  sophis- 
tcr,  if  ho  is  so  dis|)Oscd,  to  drop  classics  altogether,  and 
take  up  experimental  seience  instead. 

12.741.  At  what  period  do  they  become  sophisters  ? 
— They  become  sophisters  at  the  commencement  of 
tln^  third  year.  Our  course  comprises  four  yi^ais. 
it  is  not  exactly  four  years  in  time,  but  there  arcalto- 
i^ctlu-r  12  terms,  of  which  eight  must  be  passed.  I  do 
not  mean  to  say  that  four  years  must  necessarily  elapse 
between  the  time  a  man  matriculates  aiul  tlio  time 
that  lie  takes  his  degree,  because  a  man  matriculating, 
say  ill  the  month  of  IMay,  may  by  attending  an  ex- 
amination in  October  save  his  first  year  in  that  wa\'. 
>So  that  the  first  year  will  practically  only  Ite  from 
May  till  October,  or,  indeed,  he  may  malrieulate  cvun 
Inter  iu  [he  year ;  be  may  possibly  take  his  degree  iu 
about  thi-ce  years  from  the  time  he  maUieulales,  or 
even  a  little  less  than  three  years  necessarily  iuier- 
veriL'-:,  but  still  it  represents  four  academic  j'c^u's,  ilic 
first  ol  which  is  called  tlie  Junior  Freshman,  the 
Second  the  Senior  Freshman,  Ilie  llnrd  the  Junior 
Sophistcr,  and  the  fourth  the  Senior  So[iliisier. 

12.742.  {Professor  Sfo/.rs.)  Then  one  year  is 
counted  to  the  student  by  a  sort  of  fiction? — It  is  not 
exactly  a  fiction,  because  he  has  to  pass  an  exami- 
nation. The  first  year  may  ho  saved  by  ])assing  a 
single  examination,  pi'ovided  you  pass  three  exami- 
natiouy  the  next  year.  You  must  pass  lour  in  the 
two  ycm'S,  but  you  ai'C  allowed  to  pa-^s  one  in  the 
/Irst  year  and  three  in  the  second  year,  and  in  that 
way,  of  course,  in  order  lo  save  the  first  year  it  is 
absolutely  necessary  only  to  matriculate  aud  jjass  one 
examination. 

12.743.  (Dr.  Sharpcy.)  Seeiug  that  after  tlie 
second  year  there  is  a  choice  left,  so  that  classics,  Ibr 
instance,  might  be  dispensed  with,  must  classics  lia\-e 
Iieen    gone    through    in    the    previous    two    years? — 

12.744.  {Chairincni.)  \\'ill  you  name  the  subjects 
which  are  required  from  all  students  ? — In  the  first 
two  years  there  is  no  o|itioii  allowi.-d.  In  the  first 
year  every  student  must  learn  mathematics,  and  he 
must  know  some  classics,  liesides  tiiat  in  the  second 
year  he  has  to  answer  in  logic,  and  in  a  certain 
amount  of  metaphysics  aud  stUl  also  in  classics. 
All  those  are  compulsoiy.  Then  in  the  tbii-d  j'ear 
he  must  learn  some  mathematical  jihysics  ;  he  must 
learn  mechanics,  and  he  must  learn  astrouontv  ; 
but  then  he  may  disiienso  with  classics  iu  the. 
third  year  and  take  up  experimental  science  instead. 
In  tiu.'  fourth  year  he  nmst  answer  in  astronomy  and 
in  ethics;  but  as  to  the  other  sul)iects,  viz.,  classic;', 
experimental  physics,  a.nd  iii;i(lu'nnitical  physics,  lie 
may  dispense  with  any  one  of  those  ho  pleases  nud 
lake  up  the  otiicr  two. 

12,74a.  Have  those  regulations  been  in  Ibree  ihii-iiig 
a  long  period,  or  have  they  lieen  recently  intriKhieeil  ? 
■ — They  have  not  I>een  in  I'orce  lor  a  very  Inng  time, 
liut  they  have  bien  gradually  enlarged,  and  nmre 
scope  given  to  tlie  students.  1  fiu-get  the  exact  dal 
ivlien  the  last  regulation  was  introduced,  but  Uie  whnle 
thing  has-been  introducctl  within,  I  tliink,  alxnit  20 
years.^ 

i2,74G.  Ii;ive  m;!thematieal  pli}-sics  aiul  oxperi- 
nieutai  pliAsics  iiecJi  introduced  ti>  a  lurger  extent 
during  the  last  few  years  than  fornierh'  r— ?d;ilhi - 
ntatieal  physics  always  existed.  I'>x|)ennienl;il  ii|iy-i<'-^ 
ha\e  been  introduced  to  a  vi-vy  large  extent,  nnd  piu- 
visiou  made  both  for  examination  an<l  (caching  which 


did  not  exist  iu  oa.';licr  times,  or,  -v\heii  I  was  a. 
student,  at  all. 

12,747.  During  the  fourth  year  the  stu(.lent  may 
confine  himself,  may  he  not,  if  he  pleases,  entirely  to 
experimental  physics  ? — He  must  take  up  astronomy 
and  ethics  then.  If  u  professional  student,  he  lias 
certain  [a-ivileges  which  I  shall  explain  now  ;  but 
supposing  he  is  not  a  professional  student  in  any  way, 
then  of  the  remainiug  three  courses  which  are 
optional  courses,  namely,  experimental  physics, 
mathematical  physics,  auii  classics,  ho  may  take^  up 
any  two  of  them  that  he  pleases,  but  the  professional 
students  are  allowed  certain  privileges  ;  that  is  to  say, 
tliey  are  alloAved  to  jirescnt  one  of  tlnjsc  courses 
instead  of  two,  and  wc  iiml  that  they  do  av.-ill  (licm- 
selves  tolerably  largely  of  th;it  pi-ivih"ge.  J'higtiieering 
students,  for  example,  medical  stuileiits,  ;iiid  l;iw 
students,  all  of  these  ava.il  themselves  pretty  hygeiy 
of  the  [a'ivilego  wliieh  allows  them  only  to  present 
one  set  of  optional  subjects  instead  of  two,  in  the 
fourth  year, 

12,74.S.  {Dr.  Sharpn/.)  During  thai  time  Iliey  are 
probably  engaged  iu  atren<Ung  professional  codcses? 
- — Yes.  they  are  cngaa:ed  iu  attemling  pixifessitina.! 
lectures. 

12.749.  (Chairmau.)  As  a  fact,  wlinl.  nplioiiid 
courses  are  most  attended  during  the  fourt  li  j'eiii' :' — 
I\hiihematical  physics  and  classics,  I  thiidv.  nw  atjont, 
the  same;  experimental  ph}'sics  is  grtiwing  in  (he 
iinmher  that  attend,  but  it  is  not  yet  so  large  as  the 
numl.ier  who  attend  either  of  the  other  two  courses. 

12.750.  Are  there  any  inducements,  so  far  as  Hk; 
number  of  students  is  concerned,  to  make  them  jireler 
one  course  rather  than  anothi.M-  ? — As  far  as  fellow- 
ships are  concerned,  if  a  student's  object  is  to  ohl.;iiii  a. 
fellowship,  mathematics  and  classics  rank  eonsidefaiily 
above  any  other  course.  When  1  say  mathenuities,  1 
mean  both  pure  and  applied  mathematics  taken 
together,  so  that  if  a  student's  object  is  to  obluin  a. 
fellowship,  he  must,  practically  spenking.  be  eiilu^ra 
good  mathematician  or  a  good  ela.^sieai  sfholar.  1 
think  that  a  man  who  is  neither  a.  gond  nialhinialieian 
nor  a  good  classical  scholar  would  have  a  very  slight 
chanci'  indeed  of  obtaining  a  fellowship. 

12.751.  Experimental  physics  tell  but  little  in  the 
obtaining  of  a  fellowship  ? — They  tell,  but  they  do  not 
tell  nearly  so  largely  as  either  of  Ihe  other  two  courses 
wliich  J  have  mentioned. 

12.752.  There  has  been  also  some  encein'ngeuu'm. 
g:\en  to  the  stud}'  of  natural  science!:'  —  Yes,  that  has 
Clime  in  very  recently;  and  Frotessor  J\[aealisici', 
\vliu  is  here  now,  will  be  able  to  tell  the  v'unnni^-ion 
moi'c  about  that  than  I  can  ;  I  can  oidy  Jell  \uii  llio 
general  rules  that  are  adopted  alxuit  II.  ,V  eoiisiile- 
rabie  number  of  years  ago  there  was  a  tiipni,  as  il.  is 
called  in  England,  or,  as  we  call  il  in  Ireland,  a 
moJeraforship.  instituted  tor  the  comi.nn:Ui[in  (.4' ex[u  ri- 
uK'nl;d  physics  an<l  natural  science.      Tins  -went  on  ibr 
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subject,  for  a  single  rrip<is.  Lalierly  we.  have  ilividrd 
I'll'  two,  and  we  have  now  one  tL'ijios  lor  experinienla! 
]>hysii's,  as  they  are  ordinarily  called,  and  atiot.ber  ['w 
]ia.(nral  science.  This  has  net  been  going  ctu  a. 
su!IIeiently  long  time  for  us  io  know  lliorongbly  how 
it  will  work,  but  we  have  no  doubt  that  it  will  woi'k 
cxceediMgly  well. 

12,75.*!.  \j)r.  Slnirprij:)  Sup^iosing  tlr:1  a  cnndiJale 
tucik  M.  very  bigh  place,  we  will  say  the  higbest  jikiei: 
in  the  tripos  in  natural  science,  what  chance  M'ould  he 
have  tif  a  lellov\-shi}>  ? — Yoii  must  uialerstnud  lliat  a. 
fellowshiji  is  elected  lo  not  by  the  [ilace  Ihai.  a  man 
gets  in  the  tri[)os,  but  by  a  separate  indcpeuih  nl 
examination.  A  man  that  took  a  high  plare  iu  ihe, 
ex[)erimental  scien.ce  tripos,  unless  he  took  a  lii;:h 
]>lace  either  iu  matbematics  or  cla.-sies,  1  do  nel  lliinh 


would  Iiavc  nmch  chance  of; 
oC  I'ellowships  is  small,  am! 
■^^■ouhl  have  nuicli  chance  el 
cii'eumstanei's. 

12,754.  Are   all  your  fell 
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j,^^,  J  [I       j^ll  (,„!.  fellow:-  arc  eii-a!;e.l  in  (oadiins.     ^V''  liave  i>r.ifc'ssorsIii|K  a  good    deal  changed  ;    old    professor- 

JcUelt.B.U.     „o  fellow sliil's  "I'  tlie  "atinv  llial  llioy  have  at  Oxford  sliips  h;>Te  bcea   reorganized  in   sucli  a  way  as  that 

— —  ,i„i|  ['amliiidge,  they  aie  more  iif  the  iiatm-e  of  prizes,  tluy   li.avo  been   very   much    improved.     There  h.avo 

11  July  1S72.     '^r^-,  ^.,']-p  ;!  mi^n"^   lilo,  ami    we   re(Hiire  him  to  ;jive  his  heen  sever.al  professorships  founded  iu  conuexion  with 

Ij,.^.  f^  l\_  one    of  our   schools,  namely,  the    engineering  school. 

1-^  7.i.5.  I  P)-off.isiir  S/o/,<'s.)  ITavr  the  hflo\vs  niiieh  And  some  of  those,  perhaps,  I  ought  to  have  more 

liuu'l'or  original  research  ?— Yes,    they  have  a  g(»id  slrii-lly  noticed  in  the  first  part  of"  the  inquiry,  timt 

deal    of  leisnn'.      The    duties  which    tli'ey  have  lo  .lis-  is  lo  say,  the    provisions  made   for  teaching,  hecauso 

eharee  are  of  a.  land   Ihat   harmonise  with   their  pur-  some    (it    them    .are    more    markedly    connected  with 

suits',  and  whirh  waadil   not  interfere  very  nnn-li  with  leai-liing  than    willi  anything  else.     But  at  the  same 

their    making    original    re-eareh.       Leetn'riie,'     lo    Ih..  tine.    Iliei-e    is    lliis    provision    made    for  the  advanee- 

hinhrsl-elasrstiulenls  I  d.>  mit  tliink  iuterlires,  ami  1  nicnl     of    seienee,    the    Inundation    of  professorships, 

he]ie  it  would  l.e  I'ound  in  looking  af  I  lie    li..|  IInH  Ihey  and    ue    liave   on    the    wleJe   iound    it   to    work    very 

have  done  si>mething  in  ihe  way  ot  <naginal  rtisi'areli.  Avell. 

12.T.'>(:.  iClia/rtna/i.)    Y  "\y    Iia\e,    1    liolievr.    a    gf.nd  I  L'.T'i.'i.    Mill  yon  nU'lUiou   tliosc    jn'ofessorships  ? — 

inanv  >eliolarslii|is  as   wall   as  frllowsln'ps  ? — Ye.-,  we  TIaro    ■■iic-    Ihe    professia-ships   of    civil   engineering, 

li;i\o.  applied  elatai'lrv,  geology,  mineralogy,  zoology,  and. 

I'2,7.')7.   \w  atM"  ot  flnan  gi\"eii  for  (anioenee  in  ex-  soi'grrw 
j.erimenlal  phy.^ies  ? — \".  IL'.Tlili.    What    are    (Ne    pr.ifrsscM'ships     that     have 

IL'.T.'.s.    Ari- tl[.vei\rn  -i.liOvlia- |.|ax.,les  andmalho-  l.ren     nsavanized  ?— Those     ol'    iinre     and    applied 

niatie-:'— I    ~l Id    «iv    Ihal    lliere    is    no    .-cholin^hii)  niallieioal  ie,-.  ixpiaamrnLal  |il[if  .-iijiliy.  ihe  University 

hot  in    Ihe  M.lu.l..ir-lii|i  \vhieli    i^  given    li)r   seicae'e  ox-  Iho  last  til  aiieh  has  not  hi'di  so  great  as  il  has  lieen  in 

periaieiilal    pli\,-ie^    Inrins   : pliunal   course,    a  man  some   ot  the  olhris.      I  may  mention,  ^vith    ri.'g.ard  (o 

may   lake    il    up.  or    he    iiia\   lake   up   logic  and  niela-  the  piofov^orships    of   pure    ami  applied   malhematics, 

pli\>ie-.  .a<  an  njilienal  ii>o.  the    eliange    thai    \\:is    made    with    regard    to    them. 

12.7.')!!.   I /'/■"/.  \Mir   S/./'fs.)     ll.ive    von    any  means  Formerly  eaeh  of  Ihcni  wa-:    a  \-ery  ,-mall    otiice,  that 

III'  lakiiig  aecoinn  ol    original  re-raivh'  in    Ihe    ea-e  of  is  to  ,~ay,  il  was    an    olliee  paid    a    very   hiw   salary,  I 

a  eandiiiale  tor    a  fellowshiji  :    tor    inslanre,  if  ;i    nai.n  think    smile  .'11/.  a  y-'ar,  and  it  wa-  held  sometimes  by 

ha.-  doll"  soiiielhiiig  ..r I    in    resrarrli.   waaild    llial    In.  a  senior  lellow  :    at  ail  events  as  a  mere  ridjnnet  to  the 

,01  ..lommil  in  hi-  fiiv.mr  ?— Xo.  there  i-i  no  siirli    pro-  resi  of  his  work.      Then  ahmil  Ihe  year  1S30,  I  think 

vi-loe.      Th-  lliine-  I  kmev  has  liemi  talkrd   o!    srver.al  il    was,  or  l.s;;o.  ihe    priifi— iirsliip  'of  a|i|ili"il  mathe- 

limrs,    l.iil    we    "evis     eonid   see    a    praelioal    way    of  inalies   was  pliieod    on    a  new  fouling,      'i'iie  man  who 

ealTville'  "111   .-mil  a  thing.  "  held  il   was  rcotiireil  to  give  up    his    w-hole    time  to  it, 

li7liO.    Do  volt  eoitsidm',  as  a  general  i  nle,  litat  llie  and  1  f  he  was  a  fellow,  and  lie  wiis,  generally  speaking, 

neisi    siteaosslid    liaai    in    examiiiiilinns   ate   realh'    the  a    lillow-.    ho    was   obliged    1"     resit^n    his    pupils  and 

be^l  inon  :_1   lliink    that     the    m.-ii    who    liave'dmi"  imiirly  rvery    otlior    eoili.ee    nlliae.    and    to   devote  his 

the  ino-t    aftirwards    lia\"    alv-a\'s    lieoii    \  i  ty  eapalili..  -\\liol"    limi.'    In  ill"  pnili— m  sliip  el'   ayiplied  matlienia- 

ot  answofing   at    the   oxaminalioii  ;    llial    is    Mio    host  lies.     A\die]i  I  moiit  ii.ii  1  liat  tlir  tii-t  professor  elected 

way  W"  can    lia\-e    of  jndLnng    oflln'    iiiattor.      Ihit  i  uieler  (litit  system  was    ih-.   pre-etit    Provost  Lloyd,  it 

eai'i    f|uil"    eoneeive    lleil     a    niaii    iiii;jhl.    1."    ahl"    to  will    lie    seen    thai     it    lias  w-orkml    very   successfully. 

;oi-w-er  \eell  at   an   exainiiiafion.  and   no   doiiln    llime  The  professor-hip  i^(  pure  mntbcmatics  bad  heeu  in 

have  lie"ii    iii-tane"S    ot  men    who   ha\e    li""ii    alil"  lo  s 'what  simihir  eirennist;nu-es  before  the  year  18.3o, 

miswer   exiaodiie^lv  w"!l  ;il  an  extimitiatinn,  vbii,  not-  latt  in  Ihat  ■\ear  it  was  placed  upon  the    s:tme    footing 

withstanding,  Iia\"    not     prodiieed    anthing    original  witli    lite    jirol'oss.irsbip    nf  applied   matlieinaties,    and 

afterwards;  Init  I  iiardlv  know  any  ea-"  of  a  mati  who  lite  lata  professor,  JleCnlliejli,  was  elected  in  the  year 

has  att"i"vat.I,   li"e-i    di'-t  i- ,git  ishod    for    .irieiiial    wmk  Is;!.-,, 
who  Jill  i.ol  al-o  an-v.vr  uvll  a1  tli"  "xaiiiimitimi.  lL>.7li7.    Wlial  has  tlir  fnix  ersitv  dime  in  the  waiyof 

12,71.1.    .\!lhmiglih"maviiot  :l"lnall^■  hav"  ohiai I  luiildine-  or  imprining  oli-orMitofi'e- and  laboratories  ? 

a  fellowship  V— It  was  Ihe  li^ilowsliip  e lidatos  Ihal  I  _I  will  lake  the  laboi  alonos  liisr.      «",.  ha\  e  Iiidlt  two 

was   spea.kiiig  of.  eninparing  one    Cellewship    e lidale  new     eiieinietil     la  I  .orn  t  "fies   w  i  t  ii  i  n    llie     <'Oliese     of   the 

with  another.    .Vmoie_'s|  Ih..  naai  who  obtain  fi.llioeships  his|    It;  vears.      -fli,-  s.^i-oml  of  those  isineverv  respect 

thi.re   are  sonv-  men  wis.  .li-tingiii-h  lb"in...l\..s  alter-  lb"  mo-l  iinportani,  tor    il  is  a  laboratory  for  "working 

wards  by  on'giniil  ivsi'iiivh,  ami  lliiae  are  soiin-whodo  eliemi-t.-,      Ibali  ar"  title.I  to  .i  e.m-idera'blo  extern  Iot 

not,     riiaveknowti  "a-i.s  ,,f  man  who  did  not  alierwards  w-oiking   eh-misl.-.    for    simlenls  w  l„i  wi^h  lo  work  at 

disliiignisli  ttiemselv"-,  who  yet    lia\"   answered    very  praotieal  I'liemisl  rv  :    hnl  llti>  .second    laboratory  is  the 

well  III  til"  "xaniimilioo;  but   I  do  m,t  al  litis   miini,.nl  hnei a,    and  it    maa.inmodales    uonilv  el)   stiidenlst  in 

rinienibor  any  instsne"  ,.f  lli"  e.nni.rs",  Ihal  Is  In  .-ay,  tail,  in  exacl  immbrr-,  it  aeemii li'ilos  .ai       We  have 

(hat  a  mail  who  di-liii'jin-li"d    hitil-ilt  aliarwards    had  hadlleil     lal.i,i:il,,|  ,    dt\i,l"i]    int"    , 'ells,  ,.aeli  el    which 

answer",!  hii.liy  at  II vaimnat  ion,  aeeomniodalos     tw.i    stiiil"ols,    and     laeb    ot    whiell    is 

ia,762.    lie  may  litiM-  aiisv.a...|.d    ua.|l    at  t  It"  osaini-  provid"il  with  all    Ih"    ordinary  ivaevnls  lor  ,.ltelitieiil 

nation,  allhongli  he  tiilad     lo    m.|  a   f,  llowship  >^Yes,  work.       U'e    lane     found     Iho    Mmlenis    .so    anxious    to 

he    may,  ""rlalnlv,      Tlimv    liai"    luvn    m;,,iy"a-".s  (I  I  al."  a.h  aiilae '  I  loan.  Ihal  al    ihovet,   first  opening 

eoiild  niLiilion  son,"    now;  of  man  ivlio   tiiis,v"i".!  W"ll  oftli"  l:ib..i-aloi  v  il  \vas  tilfdat  once.     'l  think  en  lli'e 

at    111"    "xammati.,,,,  and     u|„,     limo    ,l,,m.     „.,.11    ;  in,.",  liisldavil     op"n"dwe     had     ihewh.de    .lli.  and     ifwC 

and  yet  wlio  liav"  liiile,]  lo  gal.  taHowships.  w.  r"   alil"    lo  biiilil  nior"  cells    I  daresay  we  should  ho 

I2,7(;:;.    (f,y„/,r,„„„.|    what   ptoii.;,„is  ai-,.  thoiv    ill  able    lo    fill    Ihem.       ,MI     kinds    of   ,.|,elnieal    wa.rkaro 

II"'    I'mvifily    of  1 hi,    to,.     ,|„.    .„iv„ ,„..|,i    ,,f  ",„.,;"d  liar",   bill  1,11  that  ^ir,  l.osli"  can  sav  mere 

saiiii,.,.?— -ei,,.    |,,„„,||,,,|    |,|..,ji,i,„,._   I    |l,l,  I.      oiav  !„■  Ihai,     I     "an.       I     m;,v    ita- Ill    with     reeard'lo    Ihe 

'li^'"l'' "I"., "I:,     ".  .,  II,"  oil"  i:  Ih"  oiaaiii./.iill,,,,  ,,r  ,,l .  "n  atoi  i"  s    that     ,u'    liiu"    lal"ly    ev|,"mled  a    eon- 

l"'"l''''"'    l"|e.    It    bine    sii|.p.i-."il    thai     a    pinf",.,,, .|,,l,|,.    „ii,i,     ,ip„„     o„,    as|  ,-oii,mt  i,-,  1     obsorva.lorv. 

™'";"^""'    ""':  .nlli'aaie     hmiii".  1,    m,„-li    , ■,.  \\  r    ,■"""i^ -dl  h"  M.n    Isotm.  pivsont    „f  an    eb,.;t 

''';'''"     '",""■' '■'"'^''    r""a."li.     :,ii,l    lo    mlva a  hiss  Iron,  Sir  .laiiios  Son  I  li  son,"    ,  ears  ai;o,  and  Ihis 

seieii"",    Ihaii     aiioli,",-    nim,  ; ,  ,„ ,     ;.,    |„,    ,„„.„     littod    ,||,   as    ,ii,    e,|i,a(orial,      W^    expended 

' '■■';"".'    ,;:'.    l-'-iel-aai-     ai"!     oh  -,  ,  atota- I  ,  iliiielii, e  .disorx  al  ory  l  o  la  dd  il ,  and   some 

"'■"'■'■'I     laeilities    lo    th"    wi.ikmaii    to    am  rv    ot,    h, or    I  liii|._;s  t  hat  w"  were    eslablisliiie.,    aboul  "  DOI)/. 

'■'•'""ii;-    ^     ,,  ,  Wehave  abrid'essorot    ,,\„|,o„oiny  Ihere,  who    lakes 

|0,,M,    iav"    seuirat     new     if- i,.  pivdi.ssoisliitis  eoi|s|alit  observ  alioiis.  froh.ssor  Ibainoow.  and  we  find 

bean  loim.lid  during    I  h"    la-l      Hi  years  i'—l  linii|..  Hi,.  ||ia|.  Ihe  tiling  has  worked  exeeedinuly  na'd 

last  4(1  years    lliere    laiM.    ln",,    ,s"v"ral    new  siiiiil  ill"  I2,7bs.    An- all  tile  olisei'yations  pnlilish.-d    -—Yes 

prohtssorshijis  Ibiindi  d,  and  Hiere   have    heo,,   ,s,o"riil  lie  lias  piihliahial  some  recontly. 
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12.769.  (Dr,  S/mrpe?/.)  Does  ho  give  lectures  ? — 
He  does  not  give  formal  lectures,  but  it  is  the  custom 
for  the  lecturers  on  those  subjects  in  the  College  to 
take  their  classes  out  there  sometimes,  and  then  he 
explains  to  them  the  use  of  the  instruments,  and  so 
forth. 

12.770.  Is  the  Director  of  the  Observatory  the  Pro- 
fessor of  Astronomy  ? — Yes,  he  is  the  Professor  of 
Asti'ouomy. 

12.771.  {Chairman.)  Have  you  also  erected  a  new 
observatory  for  observations  iu  meteorology  ? — Yes,  a 
magnetic  observatory  was  erected  about  30  years  ago, 
or  perliaps  more,  and  a  series  of  observations  on  mag- 
netism and  meteorology  were  caiTied  on  for  a  very  long 
course  of  years,  and  the  results  of  those  observations 
have  been  published  ;  and  if  the  Commission  will 
allow  me  I  will  hand  them  in — they  are  published  in 
these  volumes  {delivering  in  the  same). 

12.772.  Is  this  observatory  under  the  charge  of 
any  professor  ? — It  is  under  the  charge  of  the  Pro- 
I'essor  of  I^xperimental  Philosophy  ibr  the  time  beinj^; 
but  the  principal  magnetic  observations  were  made 
within  the  first  14  or  15  years  of  its  existence. 

12.773.  Has  it  been  thought  advisable  to  dis- 
continue to  a  certain  extent  those  observations  ? — 
It  was  thought  that  it  was  not  necessary  to  carry 
them  on  "wiih  the  same  activity  as  formerly,  because 
Dr.  Lloyd  thought  that  their  work  was  nearly  done, 
but  they  were  carried  on  for  a  considerable  time,  and 
they  "will  probably  be  resumed  again  ;  but  they  were 
discontinued  for  some  time  after  the  first  series  of 
oljservations  were  made,  which  lasted  for  about 
14  years  I  think. 

12.774.  Have  any  of  ihe  students,  if  they  wish  to 
do  so,  an  opportunity  of  learning  what  is  going  ou  in 
this  observatory  ? — Yes,  that  is  the  principal  use  that 
is  made  of  it  at  present.  The  Professor  of  Experi- 
mental Philosophy  takes  bis  class  in  there,  and 
teaches  them  the  use  of  the  magnets,  and  the  method 
of  observing  terrestrial  magnetism,  and  so  forth.  I 
should  mention  that  besides  the  laboratories  which 
we  have  already  constructed  we  are  contemplating 
the  building  of  a  new  general  physical  laboratory 
upon  a  large  scale.  We  have  all  agreed  that  the 
thing  would  be  a  highly  desirable  thing  to  do,  and  it 
has  become  now  simply  a  q^uestion  of  money. 

12.775.  It  would  be  a  somewhat  costly  undertaking, 
would  it  not  ? — I  suppose  you  could  not  rate  it  at  less 
than  20,000/.,  including  a  tolerable  apparatus,  at  first. 
Apparatus  is  a  tliiug  which  you  go  on  continually 
adding  to,  but  I  should  think  that  the  first  cost  at 
starting  could  not  be  reckoned  at  less  than  20,000^. 
with  the  fittings,  and  I  am  probably  rmder  the  mark. 

12.776.  Hat;  the  University  any  surplus  revenue 
available  for  such  objects  ? — All  the  revenues  of  the 
University  are  subject  to  the  control  of  the  Visitors, 
])ut  all  over  and  above  its  necessary  expenditure  may 
lie  expended  upon  any  objects  which  the  University 
thinks  fit.  Of  course,  if  one  year  we  have  (he  money 
we  can  expend  it  upon  an  object  of  this  kiud. 

12.777.  How  were  the  liiuds  provided  for  the 
]>vofessorships  which  have  been  lately  established  ? — 
The  profcssorsl)i])s  which  have  been  lately  estabhshcd, 
indeed  tb'-  professursliiiis  generally,  are  paid  out  d' 
ihe  fees  which  are  paid  by  thestudeuts. 

12.778.  Have  they  no  n-uUr  fixed  salary  altached 
to  them  ?— Most  of  the  professors  arc  paid  enth'cly 
Ijy  fixed  salaries,  and  some  professors  iu  the  special 
schools,  besides  the  fixed  salaries,  also  receive  fees,  as, 
for  instance,  in  the  medical  .-ehool  ;  but  in  general  the 
jn-ofes30rs  are  paid  ■  by  fixed  salaries,  or,  rather,  1 
should  say,  they  were  paid  until  recently  by  fixed 
salaries;  but  nov;  it  has  been  arranged  that  they 
shall  receive  a  certain  suinll  fixed  salary,  and  that 
lliey  shall  receive  a  sum  varying  with  the  ntunber  ol' 
students  who  are  on  the  College  ])Ooks,  so  as  to  make 
them  partake,  to  a  certain  extent,  in  the  prosperity  or 
ad\-ersity  of  the  College,  as  the  oa.se  may  be. 

12.779.  Are  the  professorships  ever  held  together 
with  fellowships  ? — Yes,  but  not  vvith  tutorships. 

12.780.  Are   all    the    fellows    either    professors   or 


;  at  present    in    existence  certain 
to  say,  there  are  certain  fellowship? 


tutors  ?— Tlier 
fellows,    that   i 

where  the  men  are  neither  professors  nor  tutors.  I 
should  mention  that  several  years  ago,  30  years  ago 
indeed,  there  was  a  class  of  fellows  instituted  of  this 
kind.  When  a  man  first  obtained  a  fellowship  ho  was 
neither  a  professor  nor  a  tutor,  but  simply  a  fellow  ; 
then,  as  the  tutors  above  him  either  died  or  became 
senior  fellows  or  vacated  then-  fellowshijis,  those  men 
succeeded  gradually  to  the  tutorships.  That  was  not 
found  to  be  a  very  satisfactory  arrangement,  and  it  is 
in  process  of  being  discontinued  at  present.  There 
are  now  only  two  or  three  such  fi;llowships  in 
existence,  that  is  to  say,  the  fellowships  are  iu  existence, 
hut  it  so  happens  that  they  are  not  filled,  ami  the 
present  men  are  all  tutors,  with  the  exception,  I  think, 
of  Ihe  last. 

12.781.  {Dr.  Sharpnj.)  Does  the  Universltj  of 
Dublin  derive  any  ])ecLmiary  aid  from  ihe  Go\'ern- 
ment  ? — No. 

12.782.  Does  the  University  apply  any  of  its  in- 
come for  the  du-ect  encouragement  of  original  research  ? 
— They  are  very  hberal  in  aiding  the  publicatio]i  oi' 
researches,  that  is  to  say,  if  you  publish  an  original 
book  and  come  to  the  University  they  arc  very 
liberal  in  paying  a  portion  of  your  printer's  bill  Ibr 
you,  and  somttimes  they  make  grants,  but  that  hns 
not  been  very  extensively  the  case,  but  sometimes 
they  do  make  grants  to  assist  men  in  original  re- 
seai'ch. 

12.783.  Supposing  a  youDg  physicist  or  a  young 
chemist  pointed  out  to  the  University  authorities 
that  there  was  a  promising  inqiiiry  which  he  wished 
to  undertake,  would  they  have  it  in  their  power,  or 
be  wiUing,  to  assist  him  from  the  University  i'nn Js  ? 
. — It  would  be  rather  unusual,  but,  at  the  same  tiuio, 
I  have  no  doubt  that,  if  they  saw  good  reason  to 
believe  that  the  thing  would  be  succe.'^si'ul,  or  that,  it 
was  a  promising  opening,  they  would  give  him 
assistance. 

12.784.  {ClniiiDiaii.)  I-low  a.ie  the  ja-ofes^ors  ap^ 
pointed  ?— They  are  a.U  elected  by  the  I'l-ox  ost  and  the 
senior  Fellows. 

12.785.  Are  they  always  eh^ctod  from  amongst  the 
Fellows  of  the  University  ? — Certainly  not. 

12.786.  Have  they  not  all  taken  their  degree  at 
the  Tl'niversity  of  Dublin? — Not  necessarily;  for  in- 
stance, the  Professor  of  Astronomy  was  a  Prussiau,  and 
Dr.  Stokes,  who  is  our  Regius  Professor  of  Physics, 
was  not  a  graduate  of  the  University  of  Dublin. 

12.787.  Is  there  anything  you  would  like  Iu  say  by 
way  of  addition  to  what  you  have  now  stated  '■!■ — ■ 
Nothing  more  than  that  I  woidd  just  press  upon  the 
Commis:iion  the  desirability,  if  possible,  of  enabling 
us  t(i  eoustrtiet  a  new  ]jhysical  laboratory.  That  is 
really  ihe  object  which  1  am  nio^t  anxious  about  at 
present. 

12.788.  Has  the  subject  been  fur  some  time  under 
the  <'on>ideration  of  the  University,  and  have  1  hey 
Ibund  ,s<jme  ditliculty  in  providini;-  the  binds  ? — Yes. 
I  do  nut  mean  to  say  that  we  could  not,  by  strip|)iug 
oursehes,  pru\ide  for  it,  but  \ve  luue  sundry  other 
tilings  which  we  thhik  w  nngbt  to  do,  and  which 
if  we  were  to  spend  su  large  a  sum  as  would  be  required 
loi' .^  I'lbuiatory  we  might  not  be  able  to  do.  There 
is  anuilnn-  thing  1  shuiild  o1«.erve  with  regard  I u  the 
nature  nl'  on;-  pruprr[\,  ih;i.t  we  are  obliged  to  keej)  a 
eousideiiLble  Lialaiiee,  and  fur  lliis  reason,  onr  pro- 
perty coiisisls  very  largely  of  the  rents  of  estates  ; 
those  rents  vaiy  Irom  lime  to  time  ;  Ihey  are  more  ul' 
the  nature  of  corn  rents  than  of  money  rents  ;  tliat  is 
to  say,  they  vary  from  time  to  lime  with  the  prices 
of  certain  articles  of  provisions.  Very  lately,  in  eor;- 
se(iuence  of  the  rise  in  (hose  prices,  the  College  rents 
were  raised  proportiojiately  ;  but  what  has  ha]»[iened 
one  wa,y  may  happen  the  othe-r  way,  and  we  nui.st 
make  provision  for  the  possibility  thai  the  rents  may 
be  reduced  Ijy  the  same  kind  of  process  thai  raised 
them.  Therefore,  it  is  necessary  for  ua  to  keep  a 
certain  Iialance  (o  present  thiiig.s  contiug  to  a  stop,  if 
such  a  casuahy  as  thai  should  i]a[>peu. 

Nn  4 


Rev.  J.  B. 
Jtllett,  B.D. 


11  .Tuly  1872. 
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1'^7S9    A  lew  ye;xrs  :i.go    you    expemled  ;i  l;ir<;e  12,794.   Is  there  a  Jixed  sum  annutill)' voted  ? — Yes, 

amirof  money  on  u  new  LiTiUliug,  did  you   uoL  ?— We  200/.  a  year. 

-xnended  upon  tlic  new  nui-^tann   in   tlio  park  more  1:l',795.  Is  tliat  voted  by  Parliament  to  tlie  Academy  / 

tli-!u   oOOOO/.,  nnd    then   wi;  expeuded   in  building,  ■ — Yesi,  and  \vc  dispose  of  it  in  the  way  I  have  spoken 

Dutliii"'  ;i  new  voul',  and  &.o  ibrtli,  on  our  Idu-aiy,  nuurly  of. 

1()(10()7.  more.     "\\'>'  ha\x-  ^■.>;pen<lcd  between  40,000/.  12,796.  Iji  laet,  it  is  fpiite  analogous  to  what  is  called 

■md  oO.OOO/.  whbin  (lie  last  20  years.  tlir  Govenuiient  gnuit  to  the  Uuyal  Society  here  ? — It 

r>  790.  Were  iliose  funds  [)rovided  I'roui  tlir  sui-])lus  is  just  the  same  kind  of  grant,  audit  is  bestowed  in  the 

ivveiiucs   wldeh   had  nr'erued   from  time   to  umr  ? —  same  way.     Of  course  it  h  understood  that  if  in  any 

Thiiy   -wri'o;    thrn^    wci'c  (.■I'rlii.in    funds    tluit    were  year  we  do  not  spend  the  200/.,  the  balance  goes  back 

sneeinlly    ealled    hnilding  i'lindt^,   hut  those  were   not  lu  llie  Government.      They  do    not  allow  us  to  carry 

m-arlv  rnuUL:l!.  and  tlie  gi.'ncnil  rL'\riuies  of  llu-  Clnllf.'gi:  (In-  200/.  alnng  from  one  year  to  another. 

]i;idVo  l-e  dnuvu  on    in    uidrr    K.    ei.nstniet   liii'  hiiii'd-  12,797.   (  J' roftssor  Sialics.)  Dues   it   often    happen 

iii',.s   of    whiL4i     I     iia\c    sjhikcn.       I    know    llial,    liii;  llial  ynu    ha\c.  uuL  occasion    tor   the  whole  200/.?— 

nirlnlriM's  eoiilrai'l.  I'>>r  \\w  iiuiMauu  was   22,000/.,  ;in(l  Very  s(4dom. 

iliru(hn\>  wrre  llu'  Titling-^,  and  so  furtli,  aiul  1  luii  sure  12,79S.  {Dr.  Sh<irjie/j.)   Could  you  usefully  employ 

t!uU  I  aui  uuder  llut  n^uk  whm  I  say  ;iO,000/.  mure    if  yuu    hiid    il,  its  a  general    rule  ? — I  think  we 

'lL\79!.    Ave  11h>  ri'imui^sioii  lu  uiMha-slaiid  l.)i;d.  Ilie  li;i.vf    nearly  <'nuu^li  as  it  is.      I'rubably  we  could  em- 

l"iiivri>ilv  eaiiiiul.  [ivuvi'li'  I'lnuls    lur   llir  prumuliuij  of  ploy    anutlier    1 00/.,  but    cerlainly    I    do  not  think  we 

a  pliysicai  lal>uraioi-y  williuul  In.aicliing  on  (]ie  iiH'omc  could    go    beyond   t!iat  ;  I  should  say  that  that  ia  the 

nl'tlie  t\4iows  r— 'lliey  coidd  do  it.  wiOiouttrcnehiiig  un  outside   that   we  could  emjduy  at  |)resent.      It  is  very 

tlu^  income  of  the  Fellow^,  'nit  lhi_rc  are  some  oilier  hard  to  say  Iiow  much  tliose  things  will  expand,  but  at 

thino'S  wlueh  we  also  waid  lo  do.     I  ^vill  just  mention  present  1  think  this  nearly  covers  our  wants. 

oui%  fur  exaniide.  wlneh  we  tliiuk  we  are  I'ounil  to  take  12,799.   Do   you   make  any  return  to  Parhament  of 

iu  hand  jirotty  soon,  that  is  {<>  say,  wr  have  a  uiunher  the   disti"ihution   of  tin'  grant,  or  is  it  asked   for  ? — Il 

uf  jiianu-^cripts  of  various   kinds    which    ue   thiid-e   we  unist  go  to  the  audit  office.      You  alwa}s  must  pass  the 

air  Ijonud  tu  puMisli,  and  Ihis   w(,>uld  cost  us   a  lai'gc  jiudit  utiiee,  and  we  retmii  so  much  to  this  person  and 

sum,  and  wi'  do    not   like   absolutely  to    put    it  out  of  ho  nmch  to  tliat  person  for  sueli  an  object, 

our  iiowiv  lo  <lo  Ihis.  12, SOI).  Is  it  made  public  iu  any  way  Ihrough  your 

12.792.   (  Dr.  ,S/iin-/>c>/.)   ITavr  ynu  anylluiig  lo  sfate  pi-nen/dings,  for  instance  ? — Yes,  al\va}-s.  Tin 'Academy 

In  the  (.'oniiLusslun  wil li  rosprrl  lu  Ou^  rrsnurrus  <.il  Ihu  unist  always  make  it  public.     Wlien  the  Council  fur- 

Koya1  Ii-isli  Academy  ;  d<.*rs  it  reerivo  as^i^lanec  i'roni  uisli  their  annual  repoi't  to  the  Academy  at  the  end  of 

th<>   ( lovrniuiL'nt  ? — Tin.'   rr^utirces    ai'c  ol'    t\vu  kiuds  ;  llie  acadeuucal  yeai-,  tliey  say,    We  have  granted  such 

tliri  r  i-.  a  ■j,i:nit  from    the  Guvrrnmciit,  )>ai  t)y  general  and  .such  sums,  and  tliis  appears  in  the  printed  report 

ami  pa)il\"special,  and  besides  tlnit  (liei'e  are   llir  Mib-  nl   ihe  ]iroe.x-dhigs  of  the  Academy, 

sri'ipiions  oT  tln'  niemficrs  ami  certain  funds — IIutc  is  12,801.  That  oOO/.  which  is  given  to  the  Academy, 

iIh-    tinid   called    llie  Cunningham  Fnijd,  of  ^\iiirli   we  that   you    spoke    of  before,  is  fur  tlie    purposes  of  the 

an- cnabli.'ii  to   use   ihc    iiitriT>t   eviay  jrar,  and  other  Academy  itself,  not  for  the  purpose  of  gi\ing  grants  lo 

linids  that    come    fr-tni   Hlr   roniiiusitiuns.      A  mnnbrr  oi  I;;inal    inipnrers  ? — Js'u,  that  is   not;    that    goes   for 

is  alluweil,  in,-fi  ad  nl'  paying  an    annual-  siili.-iTipti'in,  llir  gCJieial    expenses  of  the  Academy,  and  tlie  funds 

tn  pay  a  siLm  at  laicr  as  a  iile  uunAposiiinn,  and  f  lirii,  uf  ubtained    fruni    the   members    gu   for   thi'   guneral  ex- 

innr-f,  the  intfivsl  of  thai  is  a\ailab!i>  lia-  lla;  gmural  jien^.'s    of  llio  Aca'li-my ;  one    \''ry   lai'ge   sum    is   lur 

jjnijto-cs  .,f  )]i>>  Aradiiiiy.      ilrsiiL^.-,    iliat   \vf    lia\i;    a  printing;    and   publisliing  the  proci-L-dings  and  Transac- 

Cn\<rmnrnl  -rant— (Im;  (oivrnimcnt.  give   us    .'>l)0/.  a  ti.ms  of  the  Academy.     1  should  add  that  ibr  Ihis  latter 

y.'ar,  and    Hay    L;ivf    ns    Itu'   huu,-.c  in  whieli  \\e  nircl.,  pui'post^    we    liavc    an      annual    grant    of    20(^^.    ii'um 

and  ii  i^,  i;-.aiirallv  si<i;aljn--.  kept  in  repair    for   us;   it  Parliament. 

i^   nndrr  Tliu   li.-ard    of  V>'url:s.      'Jlim    ih^-y   gi\L'    us  I2,.s(t2.   Are  you  4nik'  sali^Hed    that  that    is  an    ad- 

:-ni)ir  -p.  rial  gianis,  and  Ihouiiclhal  this  impiiry  is  must  visal)lc  modr  of   applying    tliu    l)vd>lic    niuuty   towards 

rniircrned    willi    is    lliis — liny   givi'  us  a  s|jri;ial    erant  the    encouragemonl.  of  oriyiual    impury,    ;is    far    as    it 

In  i,c    -ivni  to  pri-sons    whn   ai't-   en-a-cd    in  oii-imd  -ncs  ? — L  think  it  is. 

^rirnli'lir  re-earuli.    The  way  liiat  thai  i.- done  is  1  Ins  ;—  '      12,S0;j.  Sui.|>o.Mng    that     the    Guvurnment   of    this 

Sn]ipNMti,L:- dial  anypirsun  i,-.  cniia^vd  n|- aboul.  i.iigaeing  (/unnlry  ttbuuld  r\i-i  umlcrtake  to    yive  a   nuieh  larger 

in  Minn'  .-liejitilir  ir--(  arid),  he  makes  an  arcniaii'  .^lat.c-  sni'sidy    fur     seientitic     objects,    have    yuu     eonsideiTil 

la'-iit  uf  uliaf    Ini    inh ■.,, k  | n  ^ lu,  wlial    rxp,  nnnaiN  he  in    what   way    any    fmids   fur    that  puri>ose    could   he 

iat^  nds  I'l  Irv,  and  ilieokjrci.      Thi,  i,  .m;ii(  in   tu    ihu  )i,-.-l.  administered  ?—l    liiink    lliat    the  e^lablishmrnt 

C-nnril    of   ihe    i:Mval     Irldi    Aca.lrmy  ;     llir    Cniuieii  ipt  labnralorirs    a.nd    ub^ervatorirs  is  pn.l.aLlv  ihe  way 

(Inn     |vl',.r    llijs   applioaliun    on    to    flir    Comniilirr    of  iu    wlin-h    (hr    publir    nueuy    roiild    he  lu  .-I'spunt.      I 

Sca-n.-c.       and     lln'     C.oininiltue    ok     Srioncu     o.aisider  lliiid;  dial   I  hr  pni>lie  mumy  1  lial     is  spent   iu    the  way 

-..li-lli-a-    llje    linn;;    1..    Ii;:(ly    lo    Irad    h.;jnn>|    iv-nll.-,  I  lial.  I   iin  III  nai  nuu ,  in    aiilmg    iirigiual    rrsoareh,  is  a 

inak  !)■  sn,  the  wlinir  <a-  a  paiXnIikr  I u-y  lur  uliirli  vny  aJ  \  an  lauron.,  \^  a  V  ul' siK-ndi  n-  the  public  money; 

h-    a^l.s   ,-  -rani  Ml.       11.  inii,-i    he  iinJ.T,  |,.,M  ii,  lldswaj,  lull  jiisL  a|.  |llv^>lli    i   du  uul   ser  thai    tlirre  is  an  OIh'iI- 

Ik:.:    w-  (ally  -rani   nioniy  lu    I. In-    Imm  .ll-alnr    lur  r\-  ^u■^,  ;    1    li;t\o  no!    niy.-eU'   ~rrn    an  openlii;;  lor    a    \  cry 

P'M^..;   .Mil    or   p.,rkrL.       \\  r    dn    iiui     paj    liini    jnr    his        eh    lai-ei'   siu.i    I  hail    llial.    A\  Ideh    we'have    so   ex- 

lime.       W'r  ahvays  r-ii|>po-r  ih-.  iij\r^l  iMam,    h>  -iw  tin-  pianird  al   prr-,i'm. 

lin,-.  ir.Hii  a.  kA-  .,r    ij,,.    ;iikjrcl,    km,  wu   ;ji\r  hin.    his  l-,s:tM.    V .' '/ ,-/k,s,.,.r    ,S7u/,r.v. )    Is    thu     uxi^leuce     of 

'■.;  p.  ,,-■,-■.  out  .4  |,ur|  rl,  and  ihcn  1(,  i.^  .■.-.prHri!  lha[  a.;  llu..  -rani,  ot  L'(M/..  du  }oii    Hunk,  gonerally  known  iu 

:oon    a.-'    he    ha.,    .u-ri.-d    al     hi.;    iv.niil-    lli.'j    shall    h'^         i  r,  k aiuuio^.-l   |him.iis    who  u,aild    be    likolv  lo    ask 

pnhli    hr.l   Ihrni,-),    lla.   l^^al    lii    h    A.adeia\,   uhah    l;  f,,,-  U    :— 1   an,  .mr    il    is    known     l^'  any     I'crsons    who 

.,.  MMaelv  !■,,;■  i,-r,.iv,i,-an.l  |nihli,4nn;.  .a-i;;inal  Manilinc  unnkl    ho   likely   lo  lake  ad\  anl  a-o"  .U'    ik 

rosearrh.      1 1.    ha-: hen   i  i.  e  n  istunrr  inr  a  fiy  - 1  eal,  IL'Jm).,.    {/>r.    Sh<irj>r//.)     A  ro     yon     aware     of    the 

l'),;jfh    <,[    Iniie,  :,,nk   lherein|-(r,    lam    in4  a  Me  I  u  speak  e\hlenee     llial      has      hcai     laid     heVoio      lliis     Comuiis- 

very  lai-eely  nllho  re,-,ulls.  ;  iuu    ly    >,r\eral    -milleuHai    as    lo    iho    ,x|,ediency    of 

|-_J.79:k    May  I  a   k  h^^v■  Inn;.,  il  lai  .  keen  in  exi.^l.eiiee  ?  rslalilislii  iig  a  mnsnlllug  ho4y  lu   aid  lln'  Governmeat 

—  it  ha  :  been   MM  ■,!,  ieace,  i  Ihini  ,  Inra.hniil,  liv,'  yea  is.  in    their    intervonlion    iu    mai'lers  id'   seienee?— I  liayc 

The  id  'a   wa-,  :  (i;j  •>■:  Ie4   in  I  he  (  ■oi.ini il.lee  oC  ( he  Mouse  heard  ul'  il. 

off   ,ra,-  ..r    uhiel,   ,\ir.  <;ir,i;ei)    v.:v.  Wu-  ehaiiiiian,  1  2,S()(i.    Ila.ve  )ou  al  all  eonshleivJ    ihe  ad%anta-es 

an-l    1   Ihiiik.   that,  in   ih..    n)v.,i     il,ai     1 1,.  )    aanle    h,  ij,,.  „y  .lisad\  aiil  ages  .,1' Mn'l,  a,  ia'e|  ,n^a  1  :— 1  hay..  LhuuSht 

H(>n:-e.,ll  oiiimon.-.    il.  v,a  ■  Mi-.-e  .1,4  ihal.  ^ueh  a  .-laul,  oliL,  a.nd   I  tiiiid.  lha(   sneli  a  .■.nusiill  iii"-    bu4y  as  I'hat 

shonhl    he    -iwn.      Then     lln:    -lanl.    was    il.,s.:ir    y/tu-n  iM-uba.hly  woukl  he  a  \  eiy  eonsi,leral>le  ad\  ania-v,  and 

some  lime  alier,  inil.  J   lliliik  that  it  has  heeii  in  oi'.era-  I   ihink   it    would    be    an    advaina-e    to    seiLaililn- 'men 

liun  a.bo!ii.  live  jears.  1  hcmticlves,  JT  liieic  Were  a.  .M,i(,'uf  cenlra.l    means    of 
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communication  between  them.  At  present  I  cannot 
but  think  that  there  is  labour  waBteJ  sometimes  in  a 
number  of  institutions  being  engaged  on  the  same 
tiling  at  the  same  time,  and  that  possibly  if"  there  were 
a  central  suggesting  body  of  the  kind  1  have  alluded 
to  it  might  be  of  very  considerable  utility. 

12.807.  Do  you  think  that  it  would  be  needful  that 
it  should  be  a  very  lai'ge  body,  or  a  body  of  moderate 
size  ? — I  do  not  think  it  should  be  a  large  body.  My 
experience  of  large  bodies  is  tliat  they  do  not  work. 
I  do  not  think  that  a  large  body  would  be  desirable, 
that  is  to  say,  even  if  the  body  itself  were  largo  they 
should  have  a  small  executive  committee.  It  would 
be  necessary,  of  course,  in  such  a  consultative  body  as 
that,  that  the  various  branches  of  science  should  be 
represented,  and  in  that  way  you  would  require  a 
considerable  number,  but  I  think  that  the  actual 
executive  body  should  not  be  large. 

12.808.  A  case  might  occur  of  questions  being  sub- 
mitted to  such  a  consultative  body  which  would  re(iuire 
investigations  to  be  undertaken  by  other  persons  ? — 
Yes. 

12.809.  A  question  might  arise  which  the  consul- 
tative council  might  recommend  should  be  submitted 
for  investigation  to  such  and  such  competent  persons 
outside  ? — Yes,  certainly,  I  think  that  it  might  be  ex- 
ceedingly useful  in  that  way.  Supposing  a  question 
of  public  interest  turns  up  which  involves  some  scien- 
tific research  to  be  made,  I  think  it  would  be  highly 
desirable  tliat  there  should  be  a  body  of  this  kind  to 
whom  the  Government  might  say,  Here  is  a  question 
of  public  importance,  and  a  general  scientific  investi- 
gation is  necessary,  how  would  you  recommend  it  to 
be  done  ? 

12.810.  Or  proposals  might  be  made  to  the  Govern- 
ment upon  scientific  questions  which  at  present  they 
have  no  means  of  answering  except  by  applying  to 
private  and  irresponsible  persons  ;  would  not  it  he 
better  that  they  should  have  a  responsible  recog- 
nized body  to  whom  they  could  apply  in  such  cases  ? 
— I  think  it  would.  I  thiuk  that  the  expenditure  of 
public  money  in  that  way  would  be  a  great  deal  more 
regular  than  when  it  is  done  merely  by  the  interven- 
tion of  private  individuals. 

12.811.  {Professor  Stokes.)  Do  you  not  think  that 
a  tolerably  small  council  might  contain  on  it  men  who, 
although  not  acquainted  perhaps  themselves  with  all 
the  branches  and  sub-branche.s  of  science,  would 
know  where  to  apply  in  case  of  any  difficulty  ? — I 
thiuk  it  is  possible,  in  fact  I  am  sure  it  is  possible 
that  there  might;  but  in  that  way  it  appears  to  me 
that  if  the  persons  to  whom  they  apply  had  no 
official  connexion  with  the  central  council,  their 
advice  would  be  somewhat  of  the  same  irresponsible 
kind  that  now  private  individuals  give  to  the  Govern- 
ment. 

12.812.  Snpposing  that  persons  outside  the  council 
were  invited  to  send  in  a  report  to  the  council, 
should  a  certain  remuneration  be  made  to  them  for 
their  trouble  ? — Supposing  there  were  no  person  in  the 
council  wJio  was  qualified  to  judge  of  it,  the  subject, 
for  example,  supposing  the  sulject  were  a  medical 
subject,  and  you  had  no  medical  man  upon  your 
council,  I  tliiuk  that  when  you  came  to  discuss  the 
report  you  would  find  yourself  in  some  difficulty.  You 
would  be  ahnost  entirely  at  tlie  mercy  of  the  irre- 
sponsible individual  outside  who  'had  given  the 
advice. 

12.813.  {Dr.  Sharpcij.)  In  other  words,  all  branches 


of  science  should  he  represented  by  competent  men, 
although  it  might  happen  that  in  particular  lines  of 
inquiry  they  would  require  assistance  ah  extra  ? — I 
think  so. 

12.814.  Still  they  would  be  capable,  would  they 
not,  of  judging  of  the  facts  and  opinions  laid  before 
them? — I  think  they  ought;  I  think  if  you  do  not 
have  something  of  that  sort  you  are  quite  at  tlie 
mercy  of  the  person  outside  whom  you  had 
happened  to  consult. 

12.815.  {Professor  SfoJtes.)  My  question  contem- 
plated the  representation  of  all  the  main  departments  of 
science,  hut  witiiout  perhaps  necessarily  representing 
every  branch  and  division  ? — Then  I  daresay  probably 
I  should  iigree  with  you.  Of  course  I  could  not 
carry  on  the  subdivision  to  any  very  great  length. 
For  example,  take  the  subject  that  I  am  myself  most 
conversant  with,  applied  mathematics.  1  do  not 
want  to  have  a  representative  of  acoustics,  or  a 
representative  of  optics  ;  one  representative  of  applied 
mathematics  would  do. 

1 2.8 16.  As  there  would  probably  be  numerous 
meetings  of  such  a  council,  if  one  were  established, 
and  as  it  would  be  held,  I  presume,  in  London,  aud, 
therefore,  the  members  of  the  council  would  probably 
be  mainly  composed  of  persons  residing  in  Loudon, 
or  at  no  gi'eat  distance  from  it,  do  you  think  that 
any  jealousy  would  be  felt  in  Ireland  on  that  account 
in  the  establishment  of  a  council  ?— I  think  if,  in  the 
first  instance,  there  were  not  Irishmen  put  upon  such 
council  jealousy  would  be  felt  ;  but  I  tliiuk  that  if 
there  were  Irishmen  put  upon  sucii  a  councd,  even 
where  they  were  not  able  constantly  to  attend,  they 
could  bo  kept  clearly  cm  courant,  in  fact  reports 
could  be  sent.  Supposing  you  had  an  Irish  medical 
man  who  had  some  special  knowledge  of  medicine,  if 
the  council  were  consulted  on  any  medical  point  it 
would  be  very  easy  to  send  the  r|uestion  to  him  to 
furnish  a  report  upon,  and  you  might  leave  it  optional 
then  with  him  to  come  to  London  to  any  meeting 
that  he  chose.  We  are  rather  a  sensitive  people,  and 
I  thiuk  it  would  be  necessary  to  have  some  Irishmen 
upon  such  a  council,  if  you  had  one. 

12.817.  Do  you  contemplate  that  a  good  deal  of 
work  could  be  done  by  reports  from  individual  mem- 
bers rather  than  by  meetings  of  the  whole  body  ? — I 
should  say  that  most  of  the  work  would  be  done  by 
reports  possibly.  No  doubt  the  reports  should  be 
talked  of,  but,  as  far  as  I  have  observed,  in  all  such 
cases  it  is  the  detailed  report  that  decides  the  ques- 
tion. For  example,  in  such  a  case  as  I  mentioned 
about  the  allotting  of  the  grant  for  scientific  researcli, 
when  an  application  comes  in,  some  one  member  of 
the  Committee  of  Science  wiio  knows  the  thing  better 
than  the  rest  is  asked  to  take  it  away  with  him  aud 
consider  it,  and  to  tell  the  Committee  what  he  thinks 
about  it.  I  know  that,  as  a  practical  matter,  if  that 
member  reports  that  it  is  a  desirable  thing,  It  is  done, 
aud  in  the  consideration  of  the  question  it  is  upou  that 
detailed  report  that  the  decision  rests. 

12.818.  ( Chairman.)  Are  there  any  provincial 
philosophical  and  scientific  societies  in  Ireland  ? — 
There  is  one  in  Bidfast. 

12.819.  Does  uo  scientific  or  philosophical  society 
except  the  Royal  Irish  Academy  receive  assistance 
from  the  Govermnent  ? — The  lioyal  Dublin  Society 
receives  as.sistance  from  the  Government. 

12.820.  Is  the  Royal  Dublin  Society  considered  a 
scientific  society  ? — For  practical  science  it  is. 


Itav.  J.  II. 
.Telklt,  B.D. 


11  July  1872. 


The  witness  withdrew. 


The  Rev.  John  R.  Leslie,  M.A.,  examined. 


12.821.  ( Chmrman.)  I  believe  you  have  l>een 
formerly  tutor  at  Trinity  College,  and  are  now  Pro- 
fessor of  Experimental  Philosophy  in  the  Uni%^ersity 
of  Dublin  ?— Yes. 

12.822.  What  are  the  subjects  of  your  lectures  as 
professor  ? — Heat,  electricity,  magnetism,  sound,  and 
light. 

12.823.  Do    the    students    begin    attending    your 

2GUC0.— 11. 


lectures  in  their  third  and  fourth  years  ? — The  arts 
students  do,  but  students  in  the  professional  schools  of 
medicine  and  engineering  sometimes  attend  during 
the  first  year. 

12,824.  Do  the  remaiks  which  Professor  Jelletl 
made,  with  respect  to  the  attendance  on  ectures 
counting  in  lieu  of  examinations,  apply  to  your 
lectures? — Yea,  that  is  to  say,  students  obtain  credit 

Go 
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iini'tly  by  iittendiiig  lectures  on  (experimental  physicy,  ile^reo   in   .iris,   in   liicl;  the   other  is  qnite   an  ex- 

imt  not  by  attending  physics  exclusively.  ceptional  case. 

]2,S'2o.  Can  you  give  theConiniission  an  iLccouiit  of  12,H41.  (JJr.  S/iarjn'i/.)    Do    most   of    llic  medical 

(lie    museum    of    natural   ])hi]osopliy  ? — Tlieie    is    a  stiidciils  talce  a  degree  iii  .arts  ? — Yes,  in  order  to  get 

rnllcetiou  of  instrinnents  intended  to   ilhistiate  tliesc  a  medical  degree.     J  may  say  that  that  is  uuiversally 

sul)jects,  to  illustrate  the  h'Ctures]n'in<-i[)ally,  but  lliero  so  now.     'J'licre   are  some  medical  students  who  are 


arc  a  good  many  iiisti-uments  oC  |ii'eeisioi 

12.826.  Is  it  all  lliat  yon  recpiire  for  llie,  pin|iosis 
of  yoin-  lectures  V — It  has  been  largely  added  lo  witiun 
llio  last  year  oi'  Iwo  years,  and  is  lieing  added  loeviay 
day. 

12.827.  Ilavie  you  a  eonsideralde  mmiber  ol'slmleiils 
attending  your  lectures  ? — Yes,  of  studenis  in  arls 
from  50  to  (50,  and  of  professional  stndeuls  aleoiit  an 
equal  nmuluT,  or  13(1  in  aU ;  abiiut  liO  of  (liem  are 
medical  students.  An  attendniu'e  on  two  bams  of  tile  l.as 
li'elMri's  in  jiln'sies  is  required  from  ;dl  medical  sin  den  Is,  detcrnii 
(hat  islosay.ihe  subjects  of  heal,  eleclrieily,  ami  mag- 
Melisin,  as  a  i>relimimoy  to  piescnling  (heinsehes  lor 
the  ]n-evious  medical  examiualiou. 

12,S2S.  There    is    also,    1    believe,     a    musen t 

geology  and  mirua'aiogy  ^ — Y'es, 

I2..S2;1.  \\'uuld  you  describe  the  collection  inlhose 
muscnms  as  tolerably  completi'  ? — Vci-y  faiily  so. 

IL'.S.JO.  Is  it  chiefly  of  Irish"  gc.l'ogy  and 
mineralogy? — it  is  chiclly  with  lerrrcncr  In  Irish 
geology  and  min(a-alogy  as  bi'iiig  inon-  al  hand,  hut 
the  collection  is  not  intended  to  beat  all  local.  I'ln-ce 
is  a  Geological  .Society  in  Ireland  which  biings  local 


dents  in  ails,  hut  do  not  g<d,  any  degree  or 
license  from  the  [Jnivia-sity  of  IJnbliu,  they  probably 
(pialily  foi'  some  olhi'.r  educational  institution. 

I2,S42.   (  C/iiiiriiNiii.)   Do  the  students  wlio  pass  the 
liiial  exsmiualiun   in  civil  engineering  obtain  a  degree 

12,S4.'l.  Is   thiae  a  degi-(!e   in    engineering? — Yes 

that    is    a    rectad.  chauge,      (Jriginally  a  dijiloma  was 

gi\<ai,  .anil  llien  ;t  license  liom  the    ijnivei-sity,  and  at 

f   llie   linlvcisity  senate    it   was 

detcrtLi (I  lu  give  a  di'gi'ee  in  engineering,  called  the 

liachel.,islii],  In  engineering,  Ihey  haviiLg  changed  the 
conditimrsof  (lie  lic;rnso  sliglilly.  For  instance,  any 
stndcriL  who  iias  passeil  an  exainiu.al  ion  To)- a  license 
will  be  eligible  foi'  a  clegive  in  engineering,  if  he  has 
pivvi.msly  olitained  a  degree  in  alls. 

i2,s-14.    (/>.    ,S7„„-;,c,/. )    \\l„.„;  's    ho    get  his 

ID'aclical    work? — I'oder  some   ice.igniseil  engineer 

outside  the  (_Vdlege,  but  lar riy  no  (■xlcamal  practical 

work  was  required,  forlhri'  Oum  wind,  was  given  by 
(he  iirofessnr  himself. 

I_2,«  1,1.  (J'riifi'ssorSloki's.)  \)e„-^  Unit  pracdcal  work 

'■       Col'  his  study,  so  that  when  he  gets  Ids  dc-ree 


nllb 


le.'ln 


I'l'i 


onal  ex.lminatjnits  ; 


matters   constantly  under  the   notice  of  the   llepait-      he  iias  on  uecasion  to  go  into  ;\  workshop   ami  study 
nient.  under  a  ci\il  engineei'  ': — X,.,  it  was    nevia-   intmnled 

12,831.  Ha-  (he  labur.a(ory  of  |irac(ical  chmnislry  to  supersede  that  allogelhei-,  even  nmler  (he  old 
only  been  completed  within  lite  last  lew  years? —  sysdan  ;  hut  ])rior  (o  gt'dlng  1  he  license  (he  Uni\'ei'sity 
There  has  always  been  a  laboratm'y  of  )n-aelical  did  nut  insist  ((pen  Id-  Imvis"-  lin'iane  a  sdaleiLt 
chemistry,  but  the  number  of  studcalls  s(udyiTig  widi  a  recognised  eni;lneii-.  Tliey  (ndy  refiuircd 
pracdcal  chemislry  was   limited.      In    order   (e  adurd      aKmalancen  '      '  '  '  " 

grr-ater  facilities  for  medical  studenis  to  barn  |ii;Hiieal      but  iindeT-   (I 
chemistry  more  immediately  emnieeled  wl(li  iiiidlinne,       woik  yel,  an 
this  new  lalioratory  of  which  i\lr.    delletl   spiike   wa 
built  and   divided  into  compartmenis  ;    i(    wa,   mm 
especially  de-igned  in    the    first    iiislanee    liir    nsdlr: 
sindieit-,   but  i(  has  since  been    used  foi'  ollnrs,    pm 
licnlarlv    eneineering    studeids.      There     has    li.en 
thiid  laboraloiy,  which  has    s.ai.'d  tlie  use-  of  a  sni 
sidiary  lecture  room  on  a  small  Male    in    (he    inn-ein 
laiihling,  which  was  Imih  for  the  purpose  of  alfmdin 
laboratories  and  museums  .about  20  years  ago,  u  vei' 

12.832.  {JJr.    Slnirpvi/.)   Is  (hat   the   sucdl  working       for   I 
laboratory  of  which  Mr'.  Jell. SI  sp.,ke  ?— Ves. 

12.833.  Ami  (he    dialling  laliora(.a-y  Is  f,r  ;i  l.ii 
nund>;a'  of  ^ludenls  ? — Yes, 

12.834.  Ib.w     lona     .lees     a     les-on     hiv(  ?— 4! 
hoars. 

12,83.:.    Hew  m.iny  (imes    a  ncs'k  ? — 4'hrr-e(imi 


■    new  ^\^[em,  which  has  not  come  i 
woik  yel,  and  uNhIl    has  only  p.assed  wido'n    (he  last 
two  mnndis,  it  will  be  necessiu'y  for  any  candidate  liu- 

the   c plele  degive  in  eugimaaing  In  have   wra-ked 

liiaclieally  as  a  civil  euL'im.a-  dir  at'lc^iisi  three  year- 
12,8111.    iCli„in,„n,.)     You    have.l. I   (he  snl-iects 

Inr  llii>  la'nfc-.i.ni  ef  engineering,  .lu  man\' s(nd<ai(s 
adend  year  lerlnres  In  exprrnnen(al  physi.-s  who  are 
iiol  in(ended  foi-  (he  |irnl;^Men  of  (mgineering  ?— Yes 
y  small  liln'deo  of  dn.se  who  aiu-nd  are'lnlendeci 
u,  al..m(    ..n..    (ivelltll   1    siniul.l  say  of 


(h. 


:ln 


12.83d.    F..)'     wl.al     perl.id    ..f    lb.' 

m.'.li.i.l  mI I,  .liirlii...  ivliat    is    km.ivr 

s.--i..n  fniiotln.  1st  of  April  indll  III.,  end  elMiine. 

12.837.  iCIiriiniiim.)  4'lie  Univ..rsily  eslalibslie.l 
a  belli  30yiiirs  ago.  .lid  it  nol,  a  selii..,l  f.n'  I  lie  sin. I. ads 
wl...     wm'c     .|.-ir.,ns     d.     ol.laln     llie     I  IicoitI  i.'.il    and 

prs.'d.'iil    liiOriied.,11    n...s.ssary  f.a    llie    |,riif,s- f 

.■illl  mi._niie.iin..r  ?— V.-. 

12.838.  Wl.al  is  111..  iiMliiiv  ..till..  ln-irn.ai..ii  In  (hi,-. 
scb...,l?  — 1(    i-  pi.rdy  dii-i,r,.|l..|.l  an. I   pa, My   pia..d..;il. 


till'  liidll 

12.847,  d'h.n  II 
engin.airs  an'  iii.t 
widi  die  m...ln.|il 
31)  years    III;, I     i(    h 

licences    ■^V: d    I 

Tli.n    .1    •,:iii„i    mai 
will gmdng  a 


sin 


V  ,1" 
lie... 


i-lass  .1,1 
|,r..l.,.|l,ly  III, 


Ih, 


I  2,8  18,    (  /),.,  Sl,„ri„i,.)    II, 
■IS..?      4-h.  v    .■.„ .'.    ;,-    .. 


iiln 


abi 


III, .11.1  d,  become 
~>„1  ..ompaivd 
iiiple.  , hiring  (he 
■.I,  dm  aver.-Tge  of 
b.vii  10  y,-arly. 
'i|ii.  ||||^  g...  away 
appoinlm.ails   by 

' o.    Ih..  jiinler 

mm,., I    I,.  23,  but 


I  lay    get 


41 


ye, 


III. 


],..  ...1    d,    1,..    nnilliemalles,   lli..,,r..| 

i..„l    iii.i 

■1 -s. 

d,..e,-,.|l.-iil    .■l...mKliy  ;    llm    ;-.■,■.. ml 

y.r.r,  |., 

,.„... deal 

el.,.„i,..,  exp., .liii..|il,',l  physics,  . Ira 

ivilig,  sill 

■nylng. 

pr;.|.dc;il   lm,rg:,iin.    .■!,. -1111.-1  ry    1 

111. II  ;     in     d...     Il.ir.l     y.-ar,    pi  ii.-d. 

hdioi'al. 
-al    .iigi, 

ily     ili.-.l 

^'^oloey, liiing.    ■ 

I2,83!(.    Ar,.  Ih..  :  Imhiil-.    al.  Iln 

t    lli.lr 

tor   a   ;|.e..ial    i rsi-  ?~Y..s,    li.il 

ho.lyon 
ll.,-y     II 

h,.  sl,i, 
iilsl     all 

12,8  10,    .\ln,-.l    limy  g. -I,,.l 

V  i  1 1 "     in 

aid.    dil 

(hose    Ihi-e.,   y|.ars?--jS'..;    liny    li 

III...)'   Inu 

e    passe 

I.I 


lh-s( 
hails 
II      he 


ha,\ 


2,8  p),  II,,  111,,.,,  111. 
r...  ,.,,.|ili,:,|lv  1„...,,| 
h    V,.,.,    Il.„    ,\,.,.|,li. 


.,1 


"In,    g,,    ,s,,    |;,|.  ,.|s  |„  lake  a 

|aa<>d,-a.l   i-iig ..rs?_Yes, 

'.      Mim.st   all  i,f  lln.s,.    ivlio 


..Ih, 


I" 


I2,8,-,(|,     ((7„„-,-„,„„ 

slni.-li,,,,  in  .h-aivi :, 

of|.lngln,.,.rlng  Ihis 

win,  is  snpp..s,.,l  I.,,  sup 


i„l   II s,.sl,a 

ly   in  I, alia, 
,:„A     \\l,l,li 


,  i;'ss,,r  giv.-s  iu- 
nriiylng?— 4'lm  I  ■refcser 
<d,ii(;  Im  has  gut  ail  assistant 
d'ii,l  dm  ilrawiiig  specially. 

-•"■'I-    ".V"d„l s  .adend    ||i,.s,,   ,.„i„.,e,s  who 

m,liut|. ilglobecoiiieeligiu.a.rs  V_|||. 

I...  bill.  i(  is  (li..,-vc..pti„n.  ' 

2,8.-,2.    Uilli 


•  known 


I  mi 

lo  rise  li-om    the  jiniiorto  the  second  I'hiss,  tli.-y  med 
not    lake   a    .l.-gree,  but   the    great   imijorily  i{,i  (,rke  a 


cliiellv    Ih. 


nhi 


S|„ 


I"    gi.ilo.L'y,  ar..    Ih,.   ,xtu,leii|s 
"I     I"    f.,llow    die     prohissioii 
ol    engim.miiigi'—M.inie  ar..;     it    is   also    iiii    optional 

sub,|e,-t   Ml    the   iirls  ,.,mr,se,  ,,i„|   ;,,   , ,,    ,„„]'„,,  „,,, 

lleiid    ol     experiineilbd    physics    in     the    Iburtli    year. 
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The  subjects  in   (lie   fonvtli   yrnr  aro  eliemiylTy  ;ind 
geology,  which  may  be  substituted  for  classics. 

12.853.  Can  honours  be  obtained  in  experimental 
physics  and  in  geolop;y  ? — Tes. 

12.854.  I  think  \ve  lieard  from  Mr.  Jellett  that 
those  subjects  do  not  tell  much  in  the  examination  for 
fellowsliips? — No,  they  do  not. 

12.855.  What  is  your  opinion  as  to  whether  it 
would  be  desirable  that  any  of  the  fellowships  shouhl 
be  dependent  upon  eminent  proficiency  in  those  sul> 
jects  ? — 1  think  tbat  there  wonld  be  a  great  difficulty, 
with  the  small  number  of  fellowships  in  Trinity 
College,  in  departing  from  the  recognised  rule,  that 
they  should  be  made  to  depend  principally  upon  either 
mathematics  or  classics. 

12.856.  Those  subjects,  however,  are  to  a  certain 
extent  taken  into  considorution  ? — They  are  to  a 
certain  degree,  but  only  to  a  very  moderate  degree  ; 
they  are  to  a  certain  extent  in  the  case,  for  instance, 
of  scholarships,  I  do  not  know  exactly  whetlier  Mr. 
Jellett  expressed  himself  clearly  as  to  the  iiulneemciits 
otleied. 

12.857.  Are  we  to  uuderstand  that  the  scholarships 
are  entirely  for  classics  and  mathematics  ? — The  state 
of  the  case  exactly  is  this,  that  for  a  mathematical 
scholarsliip  a  course  of  either  metaphysics  or  experi- 
mental physics  is  necessary,  but  the  weight  attached 
to  those  sultjccts  is  about  one  sixth  of  the  whole. 

12.858.  Do  yon  consider  that  the  engineering  school 
has  been  a  success  ? — I  think  that  the  engineering 
profession  has  been  very  much  depressed  within  th<( 
last  few  years,  they  have  been  rather  overstorke<l, 
l.iut  up  to  that  time  1  think  it  was  a  very  great  success. 
A  large  lunnljer  of  men  ^v^M  have  since  been  very 
lunch  distingnished  in  the  prdfession  have  obtained 
diplomas  in  the  school. 

12.859.  IIa\"e  any  students  come  from  England  to 
avail  themselves  of  the  advantages  of  the  engineering 
cour.se  lliey  could  obtain  in  the  University  of  Dublin  ? 
— A  very  large  number,  they  are  not  solely  Irishmen. 

12.860.  I  believe  in  all  branches  you  have  a  good 
nunibei'  of  Knglish  students  ? — Yes. 

12.861.  Is  thei'c  any  museum  attached  to  the  engi- 
neering school  ? — Yes,  the  museum  of  natural  philo- 
sophy and  geology  is  supposed  to  be  connected  with 
it,  but  not  exclusively,  and  also  especially  the  mnseum 
of  models,  some  of  them  being  one  sixth  of  the  natural 
size,  of  important  engineering  structures  that  have 
been  erected,  for  example,  the  more  remarkable 
lattice  bridges,  or  the  Britannia  Bridge,  or  great 
engineering  works  su<:b  as  those,  and  a  good  many 
models  illustrative  of  the  progress  of  the  steam  engine 
and  locomotives. 

12.862.  Do  yon  consider  this  museum  to  be  ade- 
quately provided  with  models? — It  could  bo  improved 
very  much,  but  it  is  very  fair,  and  it  is  bl^ing  added 
to  every  year. 

12.863.  Is  this  museum  provided  solely  from  the 
ordinary  funds  of  the  University  ?~ Yes. 

12.864.  (Dr.  Sharpc-i/.)  Arc  you  acquainted  with 
the  nature  of  the  instruction  given  or  intended  to  be 
given  at  the  Indian  Engineers'  College  at  Cooper's 
Hill  ? — I  have  seen  the  prospectus  of  it. 

12.865.  Is  it  dilfcrent  from  the  course  which  is 
given  in  Trinity  College,  Dublin  ? — No,  I  do  nottluuk 
it  is  essentially  different. 

12.866.  Do  you  think  there  is  any  advantage 
that  a  young  man  could  gain  in  ibis  new  estalilish- 
nient  in  England  that  he  could  not  ei[nally  enjoy  in 
Trinity  College,  Dublin  ?— I  do  not  think  there  is. 

12.867.  Many  of  your  men  have  goni' to  India,  have 
they  not  ?-■  A  great  man}'. 

12.868.  And'have  they  succeeded  there  as  engi- 
neers ? — Yes. 

12.869.  Have  you  e\-er  heMr<l  any  complaint  of 
want  of  skill  or  snilieicncy  on  (he  part  of  those  young 
men  who  ba\'e  gone  out  from  your  College? — No.  I 
Iia\  ('  lier.rd  cuniplaiiits  of  the  want  of  practical  kn<n\'- 
K'dgi^  of  engineering  amongst  students  who  obl;iin 
;q>poinUnents  by  compel  ili\i>  examiniitious  behn'c 
they  ever  have  been  on  practical  works. 


12.870.  Huve  you  at  all  considered  the  (juestion  of  Tit 
the  necessity  for  the  establishment;  ot  this  new  College  ■^^■'' 
in  England  ? — I  did  consider  it  very  carefully  at  the  -,' 
time  when  it  was  |jroposed.                                                       J_' 

12.871.  What  did  you  think  of  it  ? — I  could  see  no 
reason  for  it.  I  thought  that  the  existing  educational 
institutions  were  quite  able  to  supply  the  demand  I 
could  not  see  how  it  would  supply  any  inJormation 
which  would  not  have  beea  available  to  them  else- 
where, because  I  did  not  think  it  supplied  the  piac- 
tical  instruction  which  we  never  thought  hi  the 
Trinity  College  engineering  school  could  be  given 
by  the  University,  or  a  school  connected  with  the 
College. 

12.872.  In  fact  you  could  only  lit  them  ibr  ad- 
vantageously receiving  that  practical  instrnetion  ? — 
Just  so.  In  fact  the  idea  which  was  entertidned  iu 
Triu  ity  College  at  that  time  was  that  the  real  improve- 
ment would  be  to  modify  the  system  somuwdiat  in  a 
manner  analogous  to  that  of  the  meiiieal  depai'tinent, 
that  those  who  have  been  apjjointed  by  comj)etitive 
examination  should  then  be  able  to  go  on  work  for  a 
certain  time,  just  as  those  who  were  sueces,sful  in  medi- 
cine in  getting  military  medical  appointments  could 
go  to  Netley  Hospital,  which  is  analogous  to  practical 
work. 

12.873.  Do  the  medical  officers  in  the  public  service 
go  through  the  same  general  course  of  instruction  as 
medical  men  intended  for  civil  life  ? — Yes. 

12.874.  And  they  are  subject  to  au  examination  on 
their  general  qualifications,  and  then  learn  the  speci- 
alities of  military  service  in  the  Netley  Ilospilal  as 
far  as  they  can  be  taught  ? — Yes,  that  is  subseqaentto 
their  having  obtained  their  appointment  by  competitive 
examination, 

12.875.  But  up  to  that  point  they  go  through  the 
ordinary  course  as  the  onlinary  medical  students  do  ? 
—Yes. 

12.876.  Do  you  think  that  some  principle  of  that 
sort  should  liavc  been  adopted  in  reference  to  tln^ 
engineers  required  for  the  public  service  ? — Yes,  I 
think  that  students  who  had  passed  the  leqnired 
competitive  (examination,  and  had  given  evidence  of 
having  passed  through  a  regular  course  of  instruction 
in  engineering,  should  have  been  selected  by  competi- 
tive examination,  and  that  after  they  were  ajipointed 
they  should  have  been  sent  out  on  practical  works, 
not  sent  out  to  look  at  works  in  the  way  they  are 
from  some  of  the  French  engineering  schools,  which  T 
believe  has-been  found  to  he  a  very  bad  system,  but 
actually  to  take  part  in  the  work.  It  has  been  always 
held  in  Trinity  College  school  that  any  attempt  to 
provide  this  class  of  information  or  instruction  would 
not  be  successful,  and  that  the  students,  unless  actually 
responsible  for  the  carrying  out  of  practical  work, 
wonld  not  take  that  interest  and  apply  that  attention 
to  it  which  wouhl  be  sufficient, 

]  2,877.  ( Ck<iirman.)  Have  competitive  examinations 
worked  as  satisfactorily  in  the  subject  of  civil  engi- 
neering as  in  the  more  general  branches  of  stu<^ly  ? — 
I  think  they  woiked  very  satisfactorily  under  the  old 
India  svstetn  belbre  the  establishment  of  Cooper's 
Hill  College. 

12,^i78,  Has  that  produced  any  disarrangement  ? — 
It  certainly  has,  l.>ecause  one  esseidial  preliminary 
eontlition  is  that  you  must  have  I'csided  for  a  certain 
time  in  Coope)''s  Hill  College,  or  be  placed  at  some 
relative  disadvantage.  For  examjile,  the;  moment 
Cooper's  Hill  College  was  fonndcfl,  some  men  from 
the  junior  engineering  class  in  Trinity  College  emi- 
grated at  once  and  came  over  to  it,  their  original 
idea,  being  to  pass  through  the  Trinity  College  sehool, 
and  then  to  go  in  for  the  competitive  exandnatioa. 
Of  course  that  operates,  to  some  extent,  againsi  all 
I'niversity  and  College  engineering  schools  in  tlr? 
coiiiifj'y, 

12.879.  [Dr.  Sharpey.)  And,  perhaps,  (ends  (o 
n;irrow  the  sphere  of  choice  ? — Certainly,  one  would 
snpi.oso  so. 

12.880.  {Chairman.)  What  is  the  liMe  of  the  degree 
that  you   confer    in    engineering  ? — It  was   ori^'inally 

Go  2 
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callfd  n  ili[>lor.Ki.  uml  LIkmi  a  lir.'onsc.  Now  i I.  is  pro- 
poscd  tn  stylo  it  a  biicbi'lorship  in  cngine(4-iug, 
iUKiloi^oiis  1o  the  bnobelorship  in  medicin(.i,  !>ufc  to 
obtain  this  dcccrco  yu  must  liMve  .1  desi'ec  in  arts. 

12.881.  ]s  it  olttJiinc'd  very  spro-Iily  after  obtaining,' 
(lie  (Irni-ee  in  arts,  or  must  there  be  a  certain  nnni1)er 
of  \ear.s  intervening  ?  —  As  a  general  rnlo  1  tbink 
studenis  join  in  their  second  year,  so  that  tliey  are 
qriiditied  lo  ]iasK  the  final  examination  in  the  engi- 
neering school  at  (be  sanio  time  tliat  they  are  qualified 
to  ]>ass  the  degree  ;  but  it  is  very  rarely  that  Ihey  are 
both  i)assod  Avitliin  six  months,  prol)al)Iy  there  woiiM 
be  a  year's  interval. 

12.882.  Would  you  wisli  lo  make  any  additimis 
to  ynnr  e^■idenol'  ?  —  Tlie  <inly  observation  that 
I  wonld  liUc  to  m:ike  would  \h\  willi  regard  to 
the  instrnetion  in  e\[U'rimi'nl;il  science,  wliieli  is 
pcciilinrly  my  iHi^-iness.  .'Vs  lo  llic  milnre  nf  tbo 
instrnetion,  np  Id  lliis  tiini',  i(.  w;is  given  by  Icclnres 
;ind  <lemonstra(ions.  AVIi;it  is  intended  lo  be'rnnveyed 
by  that  is  tliis — all  sindents  nre  required  to  attend 
the  lectures,  ■\vbere  (he  experiments  are  necessarily  of 
a  qn;dit(itive  cbnractrr,  for  an  hour;  snp|)Ose,  then, 
those  who  wish  for  a  more  accurate  knowledge  would 
remain  for  an  additional  hour  or,  perhaps,  two  ad- 
didonal  hours,  and  see  quantilative  experiments  made 
or  make  tbeni  themselves.  With  regard  to  those  last, 
a  provision  for  accurate  quantitative  experiment  does 
not  exist,  as  far  as  I  know,  anywhere  to  the  extent 
thiit  it  ought  ;  and  t)ic  proposal  (o  erect  a  physical 
laln.ira(orv  is  intendi'il,  if  tlie  ))roi<'ct  can  \n:  carried 
out.  In  sup]ilv  tlie  necessarj'"  requirements.  Jlnt  what 
1  would  suii^est  would  be,  that  the  <leve]oprneiit  of 
physics  altogether  depends  upon  the  provision  being 
made  for  accurate  r|ua.ntitative.  experiments,  Avliich 
may  bo  to  a  great  cxt^^nt  of  (he  nature  of  original 
research, 

\2,HX3.   Wliat   do  yon   consider  to  be  the   principal 
object  wifhwliich  students  study  exiierimenlal  physics, 

The  witness 


:is  Ibcy  do  not  tell  very  malerlally  upon  tlic  obtaining 
of  fellowships  ? — The  great  mass  of  students  do  not 
look  for  a  fellowship,  and  they  are  allowed  to  sub- 
stitute experimental  physics  for  classics.  They  must 
attend  cither  the  one  or  the  other  as  ordinary  art 
sUuU'nts.  Some  time  ago  the  idea  strictly  was 
mathematicH  and  classics.  Experimental  physics 
was  introduced  then  as  a  substitute  for  classics  as  an 
optional  subject.  Some  have  a  great  taste  for  it,  and 
tliose  who  are  attending  the  two  professional  schools 
of  medicine  find  engineering  iire  bound  to  attend. 

12,884.  Is  any  career  open  to  students  of  experi- 
mental physics  except  those  who  are  studying  for 
pr(d'essional  ]»ui-poscs? — I  think  not.  The  introduc- 
tion of  (he  .subject  has  been  practically  speaking 
modern,  and  there  is  no  great  prospect  of  their 
dei'iving  in  any  way  any  emolument  from  the  study. 

12,8S.'j.  Js  llie  number  consideralile  who  attend 
your  lectures  who  do  not  <lo  .so  with  a  view  to  enter 
into  iiny  prof(>ssion  ? — 1  (hink  the  average  number 
of  arts  students  lias  been  between  50  aiid  60  attending 
my  lectures,  and  the  number  of  professional  students 
prol)ably  about  as  many  more,  that  would  make  up 
about  11^0,  and  I  should  say  probably  there  would  be 
about  10  to  20  more  who  come  merely  for  the  purpose 
of  just  hearing  what  is  to  be  said  and  seeing  the  ex- 
periments. I  should  say  about  130  or  140  would  be 
tlie  nnmlter. 

12.886.  Is  tliat  annual  or  in  the  two  years  ? — Every 
year.      1  have  only  lind  the  experience  of  two  years. 

12.887.  Wliat'is  about  the  number  of  degrees 
annually  eonfrriTd  by  the  University  .^ — About  175 
degrees  in  arts, 

12.888.  That  is  apparently  a  very  considerable 
]>roportion  ? — Yes,  a  very  considerable  proportion. 
You  might  fairly  state  that  one  fifth  of  the  tolal 
numbiT  substitute  physics  for  lectures  in  classics,  and 
1  think  lor  the  degree  examination,  for  instance,  about 
one  fourth.     [Xci?  Apfenjjix  V.] 

withdrew. 


A.  Mnrnhstrr, 

En'j.,  MM. 


Ai.r.XAxnER  Macalistri;,  Esq.,  M.Ii.,  examined. 
12,8,S9.(r7i'r///-wr^;/.)  You  are  Professor  of  Zoology       to  go  in  for   i(.  as   a  means   of  getting    their    decree, 
in  the  University  of  Dublin,  are  yon  not? — 1  am.  .     ■      .  .  .  .-.■-. 

12.890.  Will  you  be  so  good  as  to  describe  to  the 
Commission  (lie  provisions  which  are  made  ibr  luttural 
science  teaching  at  Dublin  ^^ ^TIil^it  arc  foni-  profes- 
sors more  or  less  directly  crmncclcd  willi  natuial 
science  icacbing,  ;i  Pj-ofcssor  of  f.li.'ology,  a  I'nd'cs- 
sor  of  Miui.'ralogy,  a  I'lofessor  of  ]>otany,  and  on(^  of 
Zoology.  'J'hose  |)rofessors  give  lectures,  and  each 
profe.'^soi  has  nndia'  iiis  care  a  niusemn,  or  in  llic  case 
of  t!ic  Professor  of  llolany  a  bn|;inic  gnrdcn  and  an 
herbarium. 

12.891.  Win  you  cnunicraf.c,  llie  coni-scs  dclivci'iul 
by  Die  various  profcssnt-s  ?— Thir  I'rofi'ssor  ol'Ccology 


delivi'rs   aunuallv    I  line  eoui'srs  of   lectures;    tl 

is  on     Pliysieal    ('icology,  llic    second  and  t 

i*ctrolf,gy  and  l'al;eonl,oiogy.     TIm>   I'rol'essoi' of  .M 
I'abjgy  gives  one  coui'se,    of   li'cliir 
ol"    <lcn 


In  it.  tin;  students  have  an  examination  in  C'omparative 
Anal.omy,  Zoology,  IJotany.  and  Geology  ;  and  any  stu- 
dents ans'vci-ing  very  creditably  in  those  obtain  a  gold 
<ir  silvi'r  medal,  riecnnling  ta  tlieir  styk-  of  answering. 
TIm'u,  in  tlie  sei'ond  ]ilaec,  senior  sophister  students 
may  lake  a  course  of  (;cologv  |crturi>s  and  a  course 
of  Zoology  lectures  in  (lie  place  of  a  course  of  classical 
lechn'es  for  keeping  a  (ci-m. 

12,S')L  Arc  lho>e  subjects  taken  into  consideration 
m  llic  conferring  ^iK  fellowships? — No,  they  are  not, 
(n  any  exlenl. 

!2,S!")o.  Is  lluM-c  a  considerable  number  of  students 
'■■lying    naliiral    .-cieiuv    in    Dublin  r  —  \o(    ;l    very 


Molaiiy  gives    one    eoiir.sc,    ol"    <lciiioiisl  ra( 
.^..,N..eone..tnrr.saiiiMiallv  on  ^||■,M■l^l•al  and  pln^iolo- 
gical    Ik,I:,,u,   and    Mle    I ',-ole.- ,-,,,r   nl'    Zonjo^y    ^m  V  e.     hvo 

'■■HU-.e,,  on'eeloi-e-.  ;, ally.        Kul.     I     ;  lioiil.i     -aM     ibat 

il.  is   ill   .-oiitrnipialioN    lo   iiic|-ea:-e     (lie    corn]  ilclcMiei-r    oi' 

llic   iialiir;:!  .H'ioice  i  11 -I  tiirl  ion  ;    I     lor    llial.     |iiii|ios<- 

llie  naliii-al  .^el<.ner    |  ,n,i;.->oi-s     |,;ne    Milmiided     lo    |l,e 
lio.ud     a.    s.dieine     of     lech, re:-,  and     a     r v     coiiqilcle 

I2,.H!)2.    Have  voiireasn,!    I,,  believe  ibal  ll.  is  t;clicnic. 
will     be,     favoniii.My     enferl  a.i  lied  ?■      We    ha  ve,  been  us., 
naled    Willi    llic    hoard. 
.^o   |l,;i|.   ll,   Ml-    a    li].„!ili- 


lirst       large  number  ;   ibe    induccnu-iils  are    so    few.  that   bo- 

■   on       sides  Ibe  moderatorsliip  candidates  and  candidates   for 

llic  Indian  civil  service,  \erv    few  other  simlents  avail 

Oic    I'r.ilessor   of       ( [leuisel  ves  of  il.       i   , night   add    ihat    (he   Professor   of 

:l     a        (b-ology  has  Ilic  engineering  sliidcnis  hesid.'S,  ami    the 

l'rofe^s(U'  o[-  lloianv  the  medical  shulcnN. 

12,S9(i.  Arc  lIio;c  siitjecis  lakcn  into  con>Idcraliim 
l";"iye\lcnl  in  ihe  gi\iiig  a  way  of  schulnrslil])s  ?— 
''''"7  ■"■''  i'"l-  '  "liglil.  add,  "in  coniiexlon  with 
tha,l,  Ihal.in  the  nu'dicid  school,  in  Hie  niedi<-al  scholiir- 
shi|..   AnatMiuy    is   considered    along    wjij,    ol  her    more 

I''' -^'I  medical  snlijcls  ;    hul,  in    a    sclenlilie    point 

'li    \i''W.   III. I  naliiral    s,acii,cr.    .|o    not    <aitcr    into    any 
scholarship  ..vaininali.. us.  ^ 


(hepni|K.,al  lor  a  .chcne  or 
The  proposal  came  .lowii  lo 
raJioji  of  it  at  least,  we  hav, 
rer-e,vd. 

I2,89;J.  Whai,  eric.)iiragcmcii!  o.i;-.|s  In  iodiice  s|„. 
dents  to  avaJl  (.lii'iiisi:l  ves  <if  llu'  o|p|Ma  lunll  ii's  ol'  l.iic 
natural  science  lea.ching  in  I  lie  I  ]  nix  vrsily  ?  -  'fhrr.. 
arc  two  ;  in  the  lirst,  pla,ce,  a,  luoileralorshlp  in  nal.iital 
sciciiee  which    is    open    to   any   students   f.hal,  clioiis(! 


I2,M|I7.    D, 
iii>e    or    le. 


ope 


I  til 


ll'l 


-^  as  well 


of     i\, 


ii|i: 


oiny    give 


■  analoniy  wliicll  is 
"Ualieal  'slu.lents? 


—  Vi-s. 

t2.89S.    Islbiscourseatl.cndc.lbyauv.'onsiderable 
nuinhcr   o|    arls  si  udenl.s  ?  -I  i,    is    aflend.M  by  all    the 

m.H!era(orsliii...a,HlIdal,.s,  as  11,0  Professor  of  Analoniv 

IS  one,  o     Ihe  ..xa.m.ners  for  (he  ino.h.rat.orshlp,  and  bV 

a  lew  other  a.i'ts  st.udcnts.  ^ 

12,899.  Are    the  cxamuiaiions    in   natural   science 
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coiuliicl.eil  liy  the  professors  of  the  various  branches  ? 
— They  are. 

12.900.  Do  you  never  introdace  foreign  examiners, 
that  is  to  say,  persons  not  connected  with  the  Uni- 
versity ? — Not  in  the  natural  sciences. 

12.901.  Is  that  the  case  in  some  of  the  other 
lirauches  of  study  ? — In  some  of  the  ordinary  branches 
of  instruction  the  Fellows  examine. 

12.902.  But  all  the  examiners  are  connected  with 
the  University  '( — Yes,  all  the  examiners  are  connected 
with  the  University. 

12.903.  Is  there  a  large  number  of  medicnl  stu- 
dents ? — A  very  large  number,  over  200. 

12.904.  What  is  the  course  of  teaching  in  the 
subject  of  medicine  ? — During  the  winter  session, 
which  lusts  from  the  1st  of  November  till  the  1st  of 
April,  each  professor  gives  56  lectures,  a.nd  it  is 
necessary  for  the  students  to  attend  42  of  those 
lectures,  otherwise  they  do  not  get  credit  for  atlend- 
ance. 

12.905.  i^Dr.  Sharpcu.')  Is  the  professorship  of 
Anatomy  held  for  life  ? — No,  it  is  a  septennial  appoint- 
ment. 

12.906.  But  the  incumbent  may  be  re-elected,  may 
he  not  ?— He  may  be  re-elected. 

12.907.  In  practice  has  that  been  so  ? — Yes;  there 
were  two  cases  in  the  old  history  of  the  College  where 
a  professor  was  not  re-elected. 

12.908.  {Professor  Stokes.)  Are  there  many  pro- 
fessorships to  which  the  election  is  for  a  limited 
number  of  years  ? — Almost  all  the  professorships,  or  a 
large  number  of  them. 

12.909.  {Dr.  Sharpcij.)  From  what  source  does 
the  Professor  of  Anatomj'  derive  his  emolument  ? — 
He  has  a  lixed  salary  from  the  College  in  the  first 
place,  and  lie  has  besides  a  proportion  of  the  fees  for 
the  lectures  in  Anatomy  which  he  gives.  The  arts 
students  are  entitled  to  a  course  of  Anatomy  free,  and 
the  board  of  the  College  give  the  pi-ofessor  a  certain 
sum  to  pay  him  for  lecturing  to  those  students  free, 
and  he  also  gels  a  proportion  of  the  dissecting  room 
fees.  The  professor  is  expected,  or  is  supposed,  to  be 
surgeon  to  Sir  Patrick  Dun's  Hospital,  and  ho  is  paid 
a  portion  of  the  students'  fees  for  attending.  The 
})res8nt  Professor  of  Anatomy  is  not  connected  with 
the  Sir  Patrick  Dun's  Hospital,  but  the  professor  is 
-supposed  to  be  connected  with  it. 

12.910.  Is  it  made  a  necessary  condition  of  his 
appointment  ? — Yes,  in  the  advertisement  which  has 
been  recently  issued  for  filling  the  Chair  it  is  made  a 
])art  of  the  duty. 

12.911.  The  fact  of  his  I)eing  appointed  a  professor 
would  entitle  him  to  hold  the  place  in  Sir  Patrick 
Dun's  Hospital  ? — Yes. 

12.912.  Is  the  professor  a  surgeon  in  practice  ? — 
Up  to  the  present  he  has  been,  but  in  the  recent 
ad^'ertlsement  which  has  been  issued  the  postscriptum 
is  that  candidates  not  in  practice  will  ccEtcris  paribus 
Iiave  the  preference. 

12.913.  What  may  the  whole  of  the  emoluments 
amount  to? — About  1,200^.  a  year. 

12.914.  How  many  months  in  the  year  has  ho  to  do 
duty  ? — He  has  to  do  duty  from  the  1st  of  October, 
when  the  dissecting  room  opens,  until  the  1st  of  April, 
and  then  he  has  from  the  1st  of  April  to  the  1st  of 
June  to  deliver  the  lectures  on  Comjiarative  Anatomy. 

12.915.  lias  he  to  undertake  much  of  the  superin- 
teiidcneo  uf  the  dissecting  room  'i — I'ractically  he  has 
the  entire  responsibility  of  the  dissecting  room. 

12,91(:i.  But  he  is  assisted,  is  he  not  ?— Yes,  he  is 
assisted  by  the  University  auatoraist,  and  by  demon- 
strators. 

12.917.  What  is  the  position  of  the  (Jnivcrsily 
anatomist  ? — The  LIuiversity  anatomist  receives  a 
moiety  of  the  profits  on  the  dissecting  room  fees.  His 
duty  is  to  assist  the  Professor  of  Anatomy,  and  to  take 
I'rom  him  some  of  the  routine  work,  but  the  professor 
is  i'f'S|jonsibie  for  the  entij'c  anatomy  leachiug. 

12.918.  How  are  the  demonstrators  paid? — They 
are  paid  small  sums  from  the  funds  of  the  medical 
school,  but  not  a  siiare  of  the  fees. 


12.919.  Does  tlio  professor  conduct  the  class  ex- 
aminations?—He  is  not  supposed  to  do  so. 

12.920.  But  do  any  of  his  assistants  do  that  work  ? 
— Not  as  a  part  of  the  regular  teaching.  In  the  ex- 
amination for  the  degree  in  medicine,  the  professor 
and  the  University  anatomist  conduct  the  exammation 
in  anatomy. 

12.921.  How  are  the  examinations  for  the  degrees 
conducted  ? — By  written  questions  and  viva  voce. 
The  examination  is  divided  into  two  parts,  and  in  the 
first,  the  junior  class  examination,  the  students  are 
expected  to  recognize  the  structures  in  the  dissections. 

12.922.  So  far  as  it  is  practicable  ? — Yes,  so  far  as  it 
is  practicable. 

12.923.  Is  there  a  special  examination  in  Physiology 
for  the  degree  ? — There  is  an  examination  in  what  is 
called  the  Institutes  of  Medicine,  which  is  the  same  as 
the  principles  of  Physiology. 

12.924.  The  same  as  it  used  to  be  in  Edinburgh? — 
Yes. 

12.925.  That  is  conducted  by  the  Professor  of  Insti- 
tutes of  Medicine  ?— Yes,  that  is  conducted  by  Pro- 
fessor Law. 

12.926.  Is  that  done  in  the  same  way  by  written 
papers  ? — Yes,  by  written  papers  only. 

12.927.  Then  there  is  no  practical  examination  in 
that  subject  ? — No  practical  examination  in  Phy- 
siology. 

12.928.  Is  there  a  practical  examination  conducted 
either  by  the  Professor  of  Anatomy  or  his  assistant  in 
Histology? — No,  there  is  not. 

12.929.  Is  the  Professor  of  Anatomy  also  the  Pro- 
fessor of  Comparative  Anatomy  ? — He  lectures  on 
Comparative  Anatomy  in  the  summer.  He  gives  a 
distinct  course,  there  is  no  summer  human  Anatomy 
eourso.     The  summer  work  ia  Comparative  Anatomy. 

12.930.  Has  he  at  his  disposal  a  large  museum? — 
He  has  a  museum,  but  the  space  in  which  the  speci- 
mens are  exhibited  is  rather  cramped.  The  museum 
consists  of  a  very  large  number  of  specimens,  but  the 
space  is  very  small. 

12.931.  If  I  remember  rightly,  the  collection  of 
comparative  anatomy,  once  in  Trinity  College,  belong- 
ing to  the  late  Dr.  Macartney,  was  purchased  by  some 
English  institution  ? — Yes,  it  was,  I  believe. 

12.932.  Was  it  purchased  by  Cambridge  ? — I  do  not 
kuow  J  it  has  nothing  to  do  with  the  present  anatomical 
museum.  It  is,  in  fact,  only  of  late  years  that  the 
anatomical  museum  has  attained  ^-ery  large  propor- 
tions in  point  of  size. 

12.933.  Is  the  Professor  of  Anatomy  ex  officio  the 
conservator  of  that  museum  ? — He  is  supposed  to  have 
the  direction  of  the  museum,  but  there  is  a  special 
curator  under  him. 

12.934.  The  curator  is  paid  by  the  University,  1  sup- 
pose ? — Yes,  ho  is  paid  by  the  University. 

12.935.  Is  the  museum  open  to  the  students  ? — It 
is  open  to  the  students  during  the  day  during  the 
session. 

12.936.  Is  there  a  distinct  nmseum  of  Zoology  ? — 
There  is. 

12.937.  How  is  it  maintained  ? — I  have,  as  cnrntor 
of  the  zoological  museum,  a  gjant  of  100/.  a  year  for 
tlie  purchase  of  specimens  and  paying  the  ordinary 
working  expenses  of  the  nmseum. 

12.938.  Have  you  an  assistant  "working  under  you  ? 
— I  have  one  assistant. 

12.939.  Is  that  all  the  I'umls  that  are  supplied  to 
you  ? — That  is  all  the  i'nuds  that  I  have  at  my  dis- 
posal applied  for  that  purpose.  In  the  case  of  a 
special  collection  being  required,  i'rom  time  to  time  the 
board  has  granted  a  larger  sum  for  Si^ecial  purposes, 
but  100/.  is  the  ordinary  sum.  Some  time  a^o  a 
large  quantity  of  money  was  expended  by  the  board 
upon  the  purchase  of  an  extensive  shell  collection,  and 
things  like  that  have  occurred  from  time  to  time. 

12,939«.  Do  you  think  that  the  zoological  museum 
in  the  University  of  Dubhn  might  derive  any  aid 
from  the  British  Museum  througli  the  communication 
of  duplicate  specimens  ? — A  very  great  deal  of  aid. 

1 2.940.  Have  you  considered  the  matter  ? — I  have. 

Go  3 


A.  Macaltsier 
Esg.,  M.B. 
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A.  Macalistei;        12  941.  Hiivo  you  ovei'  communicated  with  any  of  of  membei's,  but  not  nearly  as  many  as  we  think  we 

Jisq.,  M.B.      |]jp  authorities  of  the  British  Museum  with  i-fii-ard  to  inif^ht  Jiave. 

it? I  have  not,  for  this  reason  :  the   musouin  of  the  12,954.  Is  there  any  relation   between   the  Royal 

11  Jiily  1S72.     ]-)yij]iji  Society,   which  is  also  an  extensive  natural  Irish  Academy    and  the  University? — No    relation. 

~       history  museum,  has,  I  believe,  had  some  communica-  Professor   Jellett    is   president    of    the    Royal    Irish 

tion    upon    the    subject,    and    the    results   have  been  Academy.       The   only    scientific    society    in    Dublin 

unfiivourablc,  and  on   that  account  I  liave  not  myself  which   is  more   or  less  directly   connected   with  the 

entered  into  any  negotiatioTi.s  upon  the  miitlri-.  University  is    the  Geolo^dcal   Society  of  Ireland,  and 

12,942.   Irf    the  museinn   of   the    Dublin    Society  a  [  mi,L;lit  say  that  the  geological  museum  in  the  College 

large     nmsenni  ? — It    is    a.    large    jml'lic    niusi'inu    of  was    formed,  or,  I'atber,  flic    niich-us    of  it  was  given 

Zooloixy.  Groloffv.  and  Kthnolngy.  by  the  Grnjogieiil    Societv  abimt    1M44,  and  the  meet- 

12.94;'>.    Who  h;is  ehai'ur  ol'  it  ?— It  is  in  cWavi^o.  >A  ingsoi'llie  ( u-nlngical  Soclcly  ;n'e  held  in  the  College. 

a  special  cnr.-itor.  Dr.  C';iri,'.  who  is  an    ullii.-cr  oi"  IJie  I  may  slate  that    I    am  I'rcsidcnt  of  that    society,  and 

Dublin  Society.  thai    at  pre.^i'ut    it  I'eccives    no    assistance    from    (he 

12,944.  Is  Ihero  .'nn- rrlali<iTi  belwcentlie  I 'iiiversil  y  ( ioverniiieni . 
and  Ihe  Zuolun-ieal  ("iiirdeiis  in  Didibn  ?— No  publle  i2,9.'i").  {  Clialrma}/.)  Are  llic  examinations  in 
relation  ;  bill  (iur  t'r(il'e»er  uTCeolugy  is  ilic  Seerehiry  Zuoliigy  eeiidneled  on  paper  ? — Partly  on  paper  and 
of  (he  Zoological  Cni'dens,  and  by  ifuit  means  we  gel.  p;irlly  by  ibe  re<:ognilion  of  sjieeimens.  As  it  is  for 
a  bn-ge  munbi-r  of  s]iecimens  liy  ]mrcbase,  I>nl  IJiere  is  a  medal,  tbe  ex.-niiinalion  is  ma<lc  as  sti-ict  as  possible, 
no  direct  conTU'xi<.in  between  thclwo,  afid  llie  sindenis  are  exfieeled  1o  recognize  specimens. 
12.94.1.  The  professor  is  not  neeessarily  (he  secre-  12,9'j'!.  J)o  you  lind  any  dillicidly  in  conducting 
tnry  ? — Xi.>,  he  is  not;  it  liainiens  lo  be  so  in  this  eonijielil  ive  exaiiiiiialions  in  this  Ijranch  of  know- 
case,  leilge  ?— No,    having  ;i    nuisi^inn    at   my  <lisposa!  with 

.eeiniens,  I  do  no|. 

[2.9.',7.    I    iLink    wv   have    l)er;u    told    that    a  large 

innber  III' students  make  use  of  the   chemical   labora- 

12,St47.  How    nre    these  zoological    gardens    mnin-  loi'y  ;    to  what  extent  is  chemistry  i-equired,  or  is  it  one 

taincd  ? — P>y  a  grant  from   the   (,Ii>\ernment  of  ;3()0/,  :<!'  (he  iipli(ni;d  subjects  iV)r  examinations  ibr  degrees  ? 

a  rear,  and  the   snltscri]itions  ol'  Ihe    mondters  of  rhc  — Chemistry  is  otlc  of  the  optional  sul'jeers  ;  it  maybe 

soeieiy.  taken    U|»  along    ividi   Ivvperimental    l^hysies    for    the 

I2.l'4.s.  Is  the  ground  ^\!iie]i  tliey  ot-eupy  Govern-  ordinary  degree,    but  it  is    absi^lutely  necessary  in  the 

nicnt  ground? — It  is.      It  is  in  liie  I'bienix  Park.  nu-dieal  eourse  for  medical  stiuhaits. 

12.949.    Is  it  olitained  rent  fret.'    (Vom    the   Giivern-  12. 95''^.    I'ut  are  students  who  take  up  Experimental 

menl  ? — 1  do  nol  know,  but  1  thiid<  it  i>.  I'liy-ii/s    neec-sarily  examined    in  Chemistrv  ?— They 

12.9o().   And    Ihey   have    oOO/.    a    }'c:a-    liesiiles  ? —  ni-e    necr.--.:n  ily    examined    in    Chemistry.       For  their 

Yes.  degree  e\aniiiia(iori    they  must   show  some  knowledge 

12,9'»1.  Is    that,    with    other    ordinary    sources    <ij'  in  Chemi>lry. 
revenue,  found  quite  adequale  to  maintain  (he  gaMlen>  ?  12,9-'<9.    l.-^  lhe  museum  ol' l)ie  Royal  Dublin  Society 

— It  is  not.     Occasionally,  in  S|iecial  emergeneiefi,  the  available   (<i    any   ■■xteut.   for    Universi(v    >tudcnts  ?-^ 

members  have  to  supplement  tlieir  own  subscriptions  Not  more  than  to  Ihe  general  public.     The  zoolcical 

considerably,  as  on  the  occasion  of  providing    accom-  museum    in    liic    College   is    available    to   Universitv 

modation  for  the  elephant  that  the  Duke  of  Kdinbui'gli  stndcnis.  .and  is   \<.'vy  largely    taken    advantage  ol'  by 

ately  ])resented  to  them,  the  memliers  had  to  sn[iple-  (In.'m.     All  s(udcnts  preparing  lor   the   moderatorshii) 

ment  thfir  subscriptions  very  considerably.  invariably  make  i(.  a  part  of  llieir  work    (o  .-tnd\'  the 

12,9o2.   {Clifilriiinii.)   Is     thej-e     any     payment     on  nniseiuu.  ami  faeililies  are  given  foj'    fhe    cxaniinution 

entrance  into  the  gardens? — Yc^,  there   is,  e.xccfd   to  of  spe<-]mens. 

the  members  of  the  society.  12. 9W).  Aie  theic  any  olher  points  upon  which  vou 

12,953.   f/>.  .S'/zc/r/je//.)  lias  the  .■•ociety  alarge  nura-  would  wish  to  make   additions   to   your    evidence'?  — 

ber  of  members  ? — It  has  a  \ery  considerable  number  I  think  not.      [Nrc  AprE.xDix  V.] 

Tlie  witness  wididrew. 
Adjouiaied  to  to-morrow  at  12  o'clock. 


12,!)46.   Whr 

1     vou     ol 

mill     sjio 

■iiiious     IV 

>l»       th(! 

Zuolou'lcai  (i;lri 

ons.  Iliol' 

1  |iro^Hiiii 

,   IKIS   to 

p:iv  lor  them? — 

Ahviiys. 
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tiKiiil   nilli    rr.jiinl    lo    Mini.!,    is  ;i  milijoi.t    lo  wliii^li   I  ol  li,.|.  Iniii.lni^..,. 

'-•'"'y  '"'--      boliovo  .VON  hi.vr  liiiiinlj.oiir, „lioii  y_Y,.„;   |  |,.,,,.  |o_,|,;;.,    |„  i|,  ,.!,], .,1,    ;„   ,,.|;,|i„ii  1„  ,|„,    l,„i|,|i,ms  .^— 

"'■'•'■»"''i'y    '■•!    "ly    iiHililioM   lo  it.  hoc I   liiivo        Vo.^;   liiv  ilnlio."  .-liLllv   mI lo  Iho    l.ilililno-s  T.llt   T 

lo     look     lirioi-    ,1     ..;|.,.„|     |„;,„y   lillililillL-S   wllirl,    ;„■,.   roll-  ll,.|V,     lliniril   l„,    iiMrnlioll    1,,   ill,,   sill.],...!    lol'  S.mlO   lilUC, 

lICOloil   Wll.li  M-I..|ilili|.    ol,ji.,.|s   :ni,l     I     Irivo,  lliri,  loi-o,  li;u  III-   ,  ,,n:- i.lrro.  I    il     moii,.     1  .■,■!  I's   ii.',.,  n  Iioo    < 'ololiul 

tlirncci  riiyiif.l.iilio,,  lo  il  , I,  m  (ho  hut  t«. ■  Ihi-rr  .St  i-iiiioo    i,i,i,l,.  „  |,io|„,«il    :il.    Ilio    llrTliBli  Asf.,..o:it.ioil, 

y-"''-  ivliiol.    I    took  ...oiMo  lf,,iil,l,.  lo  iiiv,.s|.io:,.||,.. 

\'><)r,'I.    Islliiit    III!    iiii|ioil;iii 1.    ot    ll,|.  ,liilii.„,,|-  |0,,),H.    Iliivoyoii  ooiisiilofoil    lliiit    tlio  Mll.ii.rt   lluiy 

llio    olli.-o    vvlni:li    you    now    holil  ?._Y..s  ;    iiuil(.|'    my  l„.    look.-.l    ul    Crcuii    ilillorriil.    iioiuis    ,if  viow'    ■mil    iu 

fluiIKO  lIlOl-O  liro  t.llO   llliliull    MllSOIUII,  III,..  l,lliMi|,.,.,4  ut  .lilU-irut  MS|locl.S  ?— l',.,.|,,i,|,„    my  „l,„.|.v,ili,ui,.'  lllliy    1,0 

Soiil.li    KonmiiKlon.  u,li    tlio    Koiv  Itotiiiii,.  n^udoii.^.   ul       W lo.l  iip.ui   Col I    Slra.ii-..V   |.fo|,o,Hii,l,  ivlii.-li  wii..; 

Iho  lioluiiio    (ItinlcliM    ut    h:ilh.lm,-...|i,  Ih.'  (  llison  uloi-y  lot  ,■!  Commisfi.ui  lo  l.iilti;' ulll  ho  sciiuil.ilicoxpofiinollts 

tit   Eihiiburfrli,   Iho   Scltool  ,,1    .Mi,h,s,    iho   Colloijo  oh  uiuhill  tito.  ...riotioo  on  liohtilh  oh  Uic   e.»ofumwil.  iulo 
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one  focus.  I  think  that  you  should  divide  the  subject 
between  the  science  necessary  for  the  ordinary  occu- 
pations of  the  executive  departments,  and  the  sciences 
to  which  it  is  desii'able  to  give  aid,  or  rather  the 
sciences  which  the  Government  is  prepared  to  culti- 
vate as  the  trustee  for  the  education  of  the  nation,  as 
you  may  call  it,  or  to  assist  iu  the  cultivation  of. 

12.965.  Will  you  first  take  up  the  question  of  what 
the  Grovernment  requires  for  its  own  purposes  ? — ■ 
What  an  executive  department  of  the  Government 
requires  for  its  own  purposes  in  the  way  of  science 
must,  I  think,  be  left  to  the  responsible  executive  head 
of  the  department,  that  is  to  say,  to  the  persons  who 
are  held  by  Parliament  responsible  for  the  conduct  of 
the  several  executive  businesses,  like  the  War  Oiiice, 
the  Admiralty,  the  Board  of  Trade,  and  my  own  office, 
the  Office  of  Works ;  you  must  leave  to  them  the  duty 
and  responsibility  of  settling  to  what  extent  they  will 
resort  to  scientific  men,  and  whom  they  will  resort  to. 
I  think  I  could  give  a  curious  instance  which  would 
illustrate  what  I  mean.  I  was  observing  in  some 
parliamentary  papers  the  other  day  a  correspondence 
between  the  Board  of  Trade  and  the  Commissioners 
of  Northern  Lights,  upon  the  subject  of  the  appoint- 
ment of  an  adviser  upon  lighthouses.  The  Board  of 
Trade,  upon  the  death  or  resignation  of  Faraday, 
appointed  Professor  Tyndall  as  their  adviser,  and 
wrote  to  the  Commissioners  of  Northern  Lights  to 
inform  them  of  it,  and  to  direct  them  to  employ  Pro- 
fessor Tyndall  in  the  same  capacity,  and  they  put  a 
sum  of  money  in  the  estimates  for  the  Northern  Lights 
Commissioners  to  pay  Professor  Tyndall  to  remune- 
rate him.  The  Commissioners  of  Northern  Lights 
wrote  and  said  that  they  had  a  very  high  respect  for 
Professor  Tyndall,  but  they  declined  to  be  bound  to 
employ  any  person  other  than  the  scientific  iiersons 
whom  they  had  already  consulted,  and  with  whom 
they  were  perfectly  satisfied,  and  that  if  they  wei'c  to 
remain  resi^ousible  for  the  northern  lights  they  must 
have  the  power  of  appointing  their  own  adviser.  That 
is  just  an  instance  of  wJiat  1  wish  to  point  out. 

12.966.  Do  you  find  that  the  departments  often  have 
any  serious  difficulty  in  getting  advice  on  the  scien- 
tific questions  that  present  themselves  ? — I  do  not 
think  that  they  have  any  difficulty.  I  do  not  know 
any  case  where  they  need  have  any  difficulty.  If 
you  select  scientific  men  and  pay  them  properly  you 
will  always  get  good  service  out  of  them,  I  think 
very  often  the  tendency  has  been  to  think  that  they 
can  get  scientific  advice  without  paying  for  it.  I  think 
that,  as  a  rule,  our  statesmen  do  not  appreciate  properly 
the  value  of  scientific  advice  or  scientific  inquiry,  and 
that  they  are  very  much  fonder  of  ex]>erinients  made 
upon  a  large  scale  with  no  defined  system,  than  they 
are  of  experiments  which  have  lieen  In'ouglit  out  as 
the  result  of  a  carefully  studied  previous  inquiry. 
I  tliink  that  an  enormous  amount  of  money  was  wasted 
iu  the  case  of  the  inquiry  into  armour  plates,  both  for 
ships  and  forts.  In  that  case  the  Government  ap- 
pointed a  partly  scientific  committee,  but  it  was 
mixed  up  with  other  persons  who  were  not 
scientific  ;  and  instead  of  commencing  a  series  of 
experiments  upon  a  small  and  clearly  defined  scale, 
from  which  they  could  have  <lrawn  conclusions  for 
making  their  larger  experiments,  they  began  by  firing 
at  any  plates  that  were  offered  to  them  which  had  no 
relation  one  to  another,  either  in  their  relations  to  the 
guns  or  to  the  form  of  backing,  or  in  any  other 
way,  and  consequently  it  was  difficult  to  draw  useful 
calculations  from  them.  There  was  an  enormous 
amount  of  mouey  spent  upon  those  experiments,  which, 
if  a  proper  scheme  had  been  drawn  out  and  followed, 
would  have  been  expended  far  more  usefidly  ;  but  the 
reason  of  that  was  the  want  of  scientific  appreciation 
in  the  persons  at  the  head  of  the  Government,  who 
begged  the  committee  at  once  to  make  great  experi- 
ments mstead  of  proceeding  systematically  with  small 
ones  to  begin  with. 

12,967.  Bo  you  think  that  a  remedy  for  that  state 
of  things  would  be  provided  by  the  establishment 
of  a   scientific   council  to  advise  the   Government  ? 


— I  think  that  the  remedy  for  that  sort  of  thing  must 
be  sought  for  in  improving  the  education  of  our 
statesmen  in  science,  because  I  think  that  you  must 
get  them  to  understand  the  meaning  of  what  scientific 
inquiry  is  ;  and  I  hope  by  degrees,  as  our  Universities 
increase  in  scientific  training,  that  statesmen  will  im- 
prove in  that  respect.  I  have  no  doubt  that  if  you 
had  a  scientific  council,  and  if  the  executive  heads  of 
the  Government  referred  to  it,  they  would  get  very 
good  advice;  but  I  think  you  cannot  relieve"the  re- 
sponsible heail  of  the  executive  department  from  the 
duty  and  position  of  settling  whom  he  will  consult 
upon  those  sort  of  questions  for  the  purposes  of  the 
work  for  which  he  is  himself  responsible. 

12.968.  {I)r.  Sharpeij.)  That  question  which  yon 
referred  to  about  armour  plating  was  a  question  whicli 
required  to  be  solved  by  scientific  experiments,  was  it 
not  ? — Yes. 

12.969.  And  the  heads  of  the  adunnistrative  de- 
partment to  whom  it  fell  to  make  those  inquiries  iu 
that  case  were  not  merely  applying  as  an  executive 
body  known  principles,  they  required  really  to  find  out 
fresh  scientific  evidence  ? — Yes. 

12.970.  In  such  a  case  do  not  you  think  that  if 
there  had  been  a  scientific  advising  council,  the  depart- 
ment could  have  referred  the  question  to  the  council 
in  the  first  instance,  who  would  have  advised  such  a 
course  of  experiments  as  you  yourself  would  have 
pointed  out ;  in  the  first  instance,  that  there  should  have 
been  experiments  on  a  moderate  scale  with  a  given 
object,  and  in  a  certain  order,  with  a  certain  correlation 
of  one  another,  before  they  began  those  very  expensive 
ti'ials  on  a  large  scale,  and  that  expense  might  have 
thus  been  saved  ? — 1  have  no  doubt  that  if  they  had 
referred  it  to  a  scientific  committee  iu  the  first  place, 
the  committee  would  have  probably  advised  the  course 
which  T  was  referring  to,  but  what  the  War  Office  did 
do  was  to  appoint  a  special  committee  for  the  purpose. 

12.971.  {^Chairman.)  Did  they  follow  the  advice  of 
the  committee  ? — They  left  the  whole  of  the  devising 
of  the  experiments  to  them,  except  that  they  told  them 
that  they  wanted  some  big  experiments. 

12.972.  (Dr.  iSharpey.')  Was  it  not  rather  a  profes- 
sional committee  than  a  scientific  committee  ? — There 
were  upon  it  Dr.  Percy,  Mr.  Pole,  Sir  William  Fair- 
bah'u,  and  there  were  naval  and  military  officers 
besides. 

12.973.  Of  course  large  expense  was  incurred  to 
the  nation  in  making  what  one  might  almost  call 
random  experiments? — Yes,  an  enormous  expense. 
A  great  part  of  that  sum  of  money  might  have  been 
spent  infinitely  more  advantageously  had  there  been  a 
well-considered  plan  originally. 

12.974.  {Professor  Stokes.)  Does  it  not  happen 
that  questions  frequently  arise  in  the  deparrments  of 
the  Government  which  it  requires  scientific  know- 
ledge to  answer  ? — Yes,  often. 

12.975.  Suppose  there  were  two  scientific  men, 
A.  and  B.,  of  whom  A.  was  on  the  whole  the  more 
eminent,  but  B.  happened  to  have  attended  more  than 
A.  to  a  particular  branch  of  science,  and  suppose 
that  the  question  which  presented  itself  relatcil  to 
this  branch,  do  you  not  think  that  a  minister  would 
be  very  apt  to  go  for  advice  to  A.  rather  than  to  B,, 
on  account  of  A.'s  somewhat  superior  general  reputa- 
tion ? — I  think  that  would  depend  very  much  upon 
whom  he  consulted  as  to  the  person  that  he  should 
select  for  his  adviser. 

12.976.  Do  you  think  it  would  be  satisfactory  to 
the  public  that  the  minister  should  consult  some- 
body whose  Jiame  he  keeps  in  his  pocket,  rather 
than  that  he  should  consult  a  body  of  scientific  men 
chosen  for  the  express  purpose? — I  have  no  doubt 
that  if  you  had  a  scientific  commission  sitting,  com- 
posed of  eminent  persons,  it  would  be  a  very  useful 
thing  for  any  minister,  the  head  of  au  executive 
department,  to  consult  that  body  as  to  the  persons 
who  he  should  employ  in  making  any  special  in- 
vestigations, or  even,  I  think,  he  might  possibly,  if 
there  were  such  a  commission  sitting,  feel  disposed 
to  ask  their  opinion  preliminary  to  the  appointment 
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of  a  si)ecial  committee  ;  but  what  I  mean  is,  that  T  do 
not  thiuk  that  you  could  make  it.  the  absolute  function 


hmI 


of  any  commission,  as  proi)ose(l  by  Colonel  Strange, 
apart  from  the  executive  head  of  the  department,  to 
be  the  yole  adviser  of  the  Government  upon  all  scien- 
tific points  connected  with  the  details  of  the  executive 
departments.  But,  I  think,  if  you  had  a  commis- 
sion, the  minister  would  frequently  consult  it,  and 
wouldratherconsuU.it  than  not,  because,  of  course, 
when  any  minister  wishes  to  ^et  scientific  advice,  ho 
always  desires  to  get  the  best  ath'ice  that  he  can. 
That  has  been  my  exprricncr  of  the  various  di'i>tu-l 
ments  that  1  have  been  in,  and  I  have  b' 
many.  .   . 

12.977.  I  w;is  not  contemidatiuf;-  tliat  the  nninster 
shoidd  be  obliged  to  act  according,'  to  the  advice  of  a 
scientific  council ;  but  supposing'  tliat  the  whole  respon- 
sibdity  of  action  were  thrown  upon  him,  and  that  ho 
was  at  liberty,  if  he  were  ]>repared  to  take  the  respon- 
sibility upon  him,  to  prefer  other  advice  to  that  gi\'cn 
by  the  council,  do  you  not  think  that,  with  that  full 
respoDsiliility  resting  upon  the  minister,  it  would  l>e 
very  useful  Ihat  he  should  be  able  to  consult  a  scien- 
tific body  chosen  for  that  s]>eci;d  purpose  V — 1  think  it 
would  be  very  useful.  :uid  1  think  lie  would  be  very 
glad  to  have  a  scientific  body  to  consult.  I  think  an 
instance  of  the  good  results  of  liaviiig  a  body  of  a 
somewhat  similar  sort  may  have  been  seen  in  the  Army 
Sanitary  Commission,  which  was  nppointi-d  for  the 
purpose  of  considering  ([ueslions  relating  to  the  sani- 
taiy  condition  of  barracks  and  military  hospitals  ;  but 
the  Indian  Council  consult  it  frequently  up.m  a  number 
of  other  questions,  connected  with  the  sanitary  ci.ndi- 
tion  of  luLlia  generally,  apart  from  the  sanitary  condi- 
tion of  the  barracks  and  hospitals  of  Indin.  They 
take  advantage  of  its  existence  to  consult  it. 

12.978.  You  think,  I  presume,  that  a  minister  would 
feel  his  hands  very  much  strengthened  if  ho  had  the 
advice  of  such  a  council  to  act  upon,  without  being 
bound  to  follow  it  ? — I  think  that  any  minister  would 
be  very  glad  to  have  such  a  commission  to  go  to, 
pi'ovided  he  wa'^  not  absolutely  bound  to  follow  its 
advici^  without  the  power  of  exercising  his  own  rL-- 
Bponsibilily.  I  think  he  would  require  to  exerci.-<e  his 
own  responsibiUty  in  the  matter  <.<(  the  advice  which 
lie  received. 

12.979.  (Dr.  Sharpej/.)  Do  yon  not  think  that  iherc 
would  l.te  an  impoi'tant  advanlfige  in  the  fact  that  the 
advice  of  this  ecnsultalive  council  would  be  gi\ru 
by  a  recognised  public  body,  as  compared  with  pri- 
vate advice  received  by  tlie  minister  ;  their  advicr 
would  probably  be  by  reports  that  wouhl  lie  puhlir, 
whereas,  at  present,  the  heu-l  of  a  departmi;iit  may 
apply  to  any  private  fiiend  he  likes  in  wlmm  ln.> 
has  confidence,  or  any  private  scientilic  ni;in,  and 
act  or  not  upon  his  advice,  as  he  thinks  fit,  wllhout 
the  public  knowing  anything  about  it.,  or  having  any 
title  to  know  whom  he  consulti.-d  ? — I  think  that  if  the 
bead  of  a  department  wished  an  iiapiiry  into  a  special 
point,  he  would  direct  a  lettei'  to  lie  .nddressed  to  siicli 
u  council,  if  it  existcl,  and  would  sfty,  '-Will  ydu 
"  kindly  advise  nie  as  to  whom  you  wouitl  rcciiminrnd 
*'  thai  I  sh(ndd  eiiqiloy  iqion  this  subject,  ;iiid  what. 
"  should  he  tiie  line  of  Inipiiry  which  1  shnnlii  ileslir 
*'  them  to  pursne."  Tiieri  the  answer  I'rom  I  iic  eiMiiK'il 
would  ol'  course  be  :i  donmienl,  which  e(Hild  be  jii'n- 
dueed  in  i^iU'liament  If  moved  fur,  ami  tliiit  wuuM  be 
infinitely  more  satisfactory  to  (he  iniiiisler,  :is  well  :ih 
more  satisfactory  t.i  the  put. lie,  lliiiri  the  presentsysleni. 
I  do  not  think  that  a  minister  e\er  cares  In  iqipeinl, 
any  particular  person  for  ii  wa'eiitilic  inquiry,  exee[il 
from  an  idea  that  he  is  the  best,  peisou.  1  <l(.  not  ll.ink 
that  then' is  any  quest  iou  of  ].uti'i)tNige  in  I  lie  in  in  idler's 
mind,  or  that,  he  has  any  giiii[aue(^  i  xeeiil.  <'ominori 
report  and  jiublie  (jpinion. 

12,980.  {Professor  Sinh.s.)  Do  yuu  lliini.  l|,at 
giving  advice  to  Lhe  (iovermncut  on  matters  <ir  sclenee 
would  constitute  tlie  chief  and  niosL  inqiorl.nnt  duly 
of  .such  a  council,  if  iL  wei'c  appoiui.ed  ?— I  slnniM  not 
advocfLte  tlie  formation  ol'  siieli  a  council  unless  that 
council  could  bo  given  duties  other  than   lliose  of  a 


consultative  nature.  1  do  not  believe  in  mere  con- 
sultative councils.  If  a  council  is  to  be  appointed,  it 
must  be  a  council  for  some  other  objects,  and  I  think 
there  is  quite  sufficient  reason  for  the  appointment  of 
a  scientilic  council  or  commission,  or  wliatcver  you 
like  to  call  it,  for  certain  other  jiurposes,  and  that 
when  it  was  constituted  for  those  other  purposes,  which 
fii-e  practically  administrative  purposes,  the  council 
nii"-ht  be  advantageously  consulted  upon  other  sub- 
iei'ts  Ijy  the  Government. 

]2,9Hl.  {('luiirmnii.)  How  far  do  yon  consider  that 
it  is  the  duty  of  liie  Government  to  provide  for  the 
cultivation  of  science  ?— If  it  provides  for  education, 
it  ou"ht  to  provide  for  scientilic  education  to  some 
extent.  All  education,  I  think,  should  be  franied 
with  respect  to  what  niiiy  la;  called  the  scientific 
training  of  the  mind,  and  it  has  been  decided  by 
Parliainent  that  the  Government  is  to  provide  for 
education,  tliend'oi'o  I  do  not  know  that  the  questiou 
is  any  longer  a  matter  of  opinion. 

12,9H2.  {Dr.  Shitrpct/.)  You  refer  to  elementary 
ediu-atiou  ? — Yes.  Elementary  eiliication  is  capable 
of  giving  a  scientific  training,  if  it  is  propei'ly  directetl, 
quite  as  much  as  any  olbe-r  form,  only  I  am  afraid  that 
oui'  ])resent  system  of  education  is  not  framed  specially 
for  tlu!  scientific  training  of  the  mind. 

12,9H3.  {Ciiainiiim.)  Do  you  consider  it  necessary 
or  desirable  for  the  Government  to  du  what  ]ji'ivate 
enteriu-i.-^e  will  do? — A-;  a  ride  I  have  always  been 
entirely  (qipo.sed  to  the  Government  doing  any- 
tbing  which  can  be  done  Iiy  private  enterprise.  I 
think  that  it  i.-^  an  enormous  advantage  to  a  nation  to 
leave  it  to  jirisaie  enterprise  as  much  as  possible,  that 
is  prima  fitvlc  my  starting  point,  but  I  think  that 
now  the  priuci]tle  has  been  settled  liy  Parliament 
that  the  Government  shall  do  certain  things  in  respect 
of  the  nation  which  had  formerly  been  left  to  private 
enterprise,  and  it  is  not,  I  think,  so  much  a  que-^tion 
for  discussion  as  a  fact. 

12,984.  You  have  pointed  out  that  there  arc  a  very 
considerable  numlier  of  institutions  connected  mih 
science  which  are  supjjorted  by  tlie  State  ;  do  you  con- 
sider tliat  there  is  sntlieient  syslnn  in  the  present 
arr.angements  ? — I  think  that  lhe  institutions  which 
d  l.)y  t!ie  State  fur  seientllie  pur|ioses  m'C 
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have  the  final  power;  but  I  should  put  the  same  check 
over  him  that  is  put  over  the  Secretary  of  State  for 
Jiidia,  that  he  must  record  his  difFereuces  of  opinion,  and 
his  objections  to  their  recommendations,  or  rather  his 
reasons  for  not  adopting  the  recommendations  of  this 
council,  iu  a  written  minute  which  would  be  capable 
of  beinc^  produced  iu  Parliament  if  necessary.  Of 
coiu'se  the  remuneration  for  those  scientific  gentlemen 
who  would  have  to  give  a  considerable  part  of  their 
time  to  this  council,  ought  to  be  of  a  sufficient  nature. 

12.985.  Would  you  place  the  management  of  all  the 
Government  institutions  connected  with  science  in  the 
Ininds  of  this  council? — I  should  place  the  adminis- 
tration of  it  in  the  same  way  that  the  administration 
comes  to  the  difterent  Government  departments  now. 
The  oiticers  in  charge  of  the  British  Museum  would 
report  to  those  gentlemen  on  all  expenditure  of  money, 
on  changes,  and  other  matters  of  that  sort.  All  their 
estimates  would  come  up  through  this  council,  and  all 
thoir  expeutliture  would  be  sanctioned  through  it,  and 
any  questions  arising  in  their  administration,  fur 
instance,  changes  recommended,  or  new  regulations, 
would  be  administered  by  this  scientific  council,  instead 
of  being  administered  by  the  separate  heads  of  the 
departments  who  now  administer  them. 

12.986.  Are  you  satisfied  that  it  would  be  advisable 
to  remove  the  Eoyal  Observatory  of  Greenwich,  for 
instance,  from  the  control  of  the  Adniiralty  ?  —  I 
have  some  doubts  whether  the  Royal  Observatory 
at  Greenwich  was  not  erected  for  executive  pur- 
poses. It  was  originated  partly  for  the  creation  of  the 
Nautical  Almanac,  but  I  suppose  it  is  not  entirely  for 
that.  Without  a  good  deal  of  consideration,  one  would 
not  be  prepared  to  say  to  what  extent  one  would  sepa- 
rate the  observatory  at  Greenwich  from  the  Admiralty ; 
but  I  am  disposed  to  think  that  the  observatory  at 
Greenwich  might  be  very  advantageously  separated, 
and  extended  to  a  considerable  degree  in  its  functions. 
There  are  many  more  inquiries  now  connected  with 
astronomy  than  are  conducted  there  at  the  present 
time,  and  which  might  be  very  advantageously  con- 
nected with  such  an  observatory  ;  but  that  is  one  of 
those  points  of  detail  which  I  do  not  ivish  to  pledge 
myself  upon  as  to  my  opinion. 

12.987.  Could  you  give  the  Commission  any  in- 
stances of  mischief  that,  to  your  knowledge,  has  been 
occasioned  by  the  want  of  system  in  the  present 
arrangements  ? — I  think  that  there  is  a  great  waste  of 
force,  as  you  get  a  duplication  of  functions  ;  for  in- 
stance, take  the  case  of  the  British  Museum  and  South 
Kensington,  it  seems  to  me  that  each  of  those  depart- 
ments, to  some  extent,  overlaps  the  other  ;  but  South 
Kensington  started  a  certain  museum  of  what  it  calls 
"  economic  products,"  which  appertain  very  much  to 
what  should  be  exhibited  at  Kew,  if  it  is  to  be  a  com- 
plete botanic  garden  or  department  of  that  class  of 
science.  Similarly,  at  Kew,  to  some  extent,  it  has  collec- 
tions of  dried  plants  which  trench  upon  the  collections 
at  the  British  Museum,  or  the  British  Museum  collec- 
tion trenches  upon  that  of  Kew.  I  do  not  wish  to  lay 
down  any  law  as  to  which  part  should  be  made  the 
focus  of  the  whole,  but  I  think  it  is  undesirable  for 
the  Government  to  have  two  separate  establishments 
forming  the  same  collections.  Of  course  it  would  be 
a  question  whether  you  should  detach  your  botanical 
specimens  from  the  British  Museum  to  Kew,  or 
whether  you  should  bring  those  from  Kew  to  the 
British  Museum,  and  connect  them  with  your  fossil 
botany.  That  would  be  a  question  for  a  council  of 
this  sort  to  decide  ;  but  it  is  quite  clear,  I  think,  that 
it  is  a  waste  of  force  to  have  the  duplication  whicli 
at  present  prevails.  There  is  no  possible  means  of 
laying  down  any  rule  upon  the  subject  by  any 
proper  authority  unless  yon  constitute  a  commission  to 
lay  down  what  are  to  be  the  limits  of  the  spheres  of 
the  diflerent  museums.  Ko  doubt  your  Grace's  Com- 
mission might  lay  down  principles,  hut  then  those 
principles,  unless  they  are  carried  into  operation  on 
some  uniform  system,  would  practically  become  a 
dead  letter  in  time.  I  do  not  think  that  a  temporary 
commission    couhl    sufficiently   lay  down    principles 
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which  would  control  the  management  of  those  various  Capt. 

tlepartments  advantageously  for  any  loug  period  of  time.  D.  Gallon, 
I  think  that  the  only  way  of  getting  those  departments  ^■^^■'  ^•^■^■ 
brought  into   a  proper  focus  of  administration  is  by  tT~7h-.9 

plachig  them  all  under  the  same  authority,  and  that  a        J_L__ 
scientific  authority. 

12.988.  Have  you  considered  what  would  be  the 
best  mode  of  constituting  such  a  council  ? — I  should 
keep  it  to  as  limited  a  numljcr  as  would  represent 
sufficiently  the  difierent  branches  of  science.  I  do 
not  think  that  you  could  possibly  have  a  smaller 
number  than  five  or  six.  I  think  they  would  want  a 
secretary,  and,  of  course,  tlioy  would  have  lo  meet 
tolerably  frequently  for  the  administration  of  those 
matters. 

12.989.  Would  you  leave  the  nomination  of  tlie 
council  to  the  head  of  the  department,  the  minister  of 
state  r — Yes ;  I  think  you  must  leave  the  nomination 
either  to  the  minister  of  the  department,  or  to  the 
Prime  Minister. 

12.990.  You  would  not  give  the  scientific  societies 
a  voice  in  the  matter  ? — I  do  not  quite  see  how  you 
could  bring  in  that  element.  If  it  could  be  brongjit 
in  advantageously,  it  might  perhaps  work  well,  but  I 
have  not  considered  tiiat  point-  at  all, 

12.991.  I3o  you  think  that  the  minister  would 
find  any  great  difficulty  in  selecting  a  council  of  si?c 
or  seven  whose  opinions  would  generally  command 
confidence  amongst  men  of  science  ? — I  think  that  he 
woidd  be  able  to  lind  six  or  seven  very  easily.  He 
might,  perhaps,  have  a  difficulty  in  the  selection  from 
the  number.  There  are  some  who  woidd  stand  out 
pre-eminently  at  once,  but  of  course  there  are  more 
than  six  or  seven  whom  you  could  name  who  would  be 
very  suitable. 

12.992.  Might  not  the  difficulty  be  in  picking  out 
from  all  the  scientific  power  of  the  nation  six  or  seven 
whose  opinions  would  especially  command  confidence  ? 
— I  think  there  are  a  very  large  number  of  scientific 
men  whose  opinions  would  command  confidence. 

12.993.  Do  you  think  that  the  members  of  the 
council  should  hold  their  offices  for  life,  or  only  Jbr  a 
limited  term,  say,  of  five  or  six  or  seven  years  ? — The 
difficulty  of  giving  the  appointment  fora  limited  term, 
is  that  you  take  a  chemist,  for  instance,  who  might 
have  been  in  some  private  practice,  and  would  have 
probably  to  give  up  great  pait  of  his  practice  for 
the  purpose  of  attending  to  this  council.  If  y<ju 
removed  him  from  his  position  and  he  lost  his  remu- 
neration, unless  you  gave  him  a  I'etiring  pension,  he 
would  have  nothing  to  fall  back  upon.  I  think  there 
are  difficulties  in  that  way. 

12.994.  You  could  not  get  the  best  men  unless  they 
might  hokl  their  offices  for  life,  or  were  entitled  to  a 
retiring  pension  after  a  certain  nnmljer  of  years? — I 
think  not.  I  think,  perhaps,  the  better  plan  would 
be  to  make  them  entitled  to  a  retiring  pension  after  a 
limited  number  of  years. 

12.995.  Are  you  prepared  to  give  any  opinion  as  to 
the  amount  of  salary  which  you  think  the  members  of 
the  council  ought  to  receive  ? — I  am  not.  I  think  that 
you  mu.st  offi^r  them  something  between  500/.  and 
1,000/.  a  year,  dependent  upon  the  extent  of  time 
taken  up. 

12.996.  Do  you  think  that  their  duties  would  be 
tolerably  constant  ? — I  should  think  that  if  they  had 
the  adnunistration  of  the  whole  of  the  scientific  insti- 
tutions, and  the  administration  of  all  grants  connected 
with  science,  their  duties  would  be  fairly  constant. 

12.997.  Slionld  you  contemplate  that  it  would  bo 
part  of  their  duties  to  advise  the  Government  as  to 
the  establishment  of  new  insLilutions  for  the  promotion 
of  science? — Of  course  a  council  so  composed  w<.)uid 
consider  the  whole  question  of  science  in  the  country, 
and  they  would,  no  doubt,  in  their  discretion,  make 
recommendations  to  the  responsible  minister  as  to  the 
mode  in  which  any  extensions  could  be  made,  if  they 
were  found  desirable.  It  would  not  be  necessary  to 
specify  that  as  tlieii-  duty,  but  they  would  necessarily 
undertake  such  a  function  iu  considering  the  ques- 
tion. 
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Capt.  yy  998.  Tu  your  vit^w  they  would   not  ha   stepping 

D.  Gallon,  beyond  tlic  limit  of  their  datie.s  iu  poiutiug  out  to 
'"  Ji ,  F.B.S.  ^^^  Government  the  necessity  for  establishing  further 
iustitiitions?— Not  the  least.  I  think  it  would  ncccn- 
siirily  form  part  of  their  functions. 

12,999.  Sir  Ilenry  Rawlinson,  in  his  ovidouce 
before  us  a  few  days  ago,  pointed  out  th;i.t  tJie  Gco- 
oraphical  Society  freqtiently  make  applications  to 
the  Government  to  assist  towards  the  exi>cnses  of 
expeditions  for  the  promotion  of  googra[>liica!^  seiencc, 
and  that  in  some  instances  those  applications  a,re 
aec'dod  to,  and  otln-rs  are  refused,  iipparontly  ratJirr 
at  hiip-hazard,  and  without  any  system.  Should  y«n 
consider  it  to  be  part  of  the  duty  of  the  council  lo 
advise  the  Goverunieut  with  reference  lo  sucii  !i,ppli- 
cations  ?— Entirely.  1  slionid  think  tliat  nil  questions 
of  expenditure  of  the  public  money  for  scieulilic 
purposes  of  that  class  yliould  bo  referred  to  sueli  a 
council  and  reported  upon  by  them. 

IS.tXlO.  Whenever  any  a[.plication  \vas  made  to  llie 
Government  for  grants  for  any  iturjioscs  eoniu/cfcd 
with  science,  you  would  eontcmplalu  tiiat  those  appli- 
cations Avonht  be  referred  to  t!ie  council  lor  their 
opinion  ? — Yes.  Now  it  is  perfectly  notorious  thaX 
the  answers  that  the  (.lovernnicnt  makes  are  entirely 
made  hap-hazard,  I  think.  They  ga^c  a  grant  i>i' 
2,000/.  for  the  Eclipse  Connnittee,  and  tliey  have 
refused  ii  smaller  sum  of  money  for  enabliug  ihe  cal- 
culations to  be  worked  out  upon  certain  tidal  oliserva- 
tions,  without  any  reason  at  all.  They  have  given 
no  reason  in  the  one  case  or  the  ftther.  I  tliiuk  it 
depends  enlirely  upon  the  amount  of  ja-essurc  that 
can  1)0  put  upon  individual  persons  at  tlie  Treasury, 

13.001.  {Professor  Siolies.)  Tlie  <hitic^  of  tlio  etam- 
cil  that  yon  have  in  eontemplatiou  nre  inaiidy  adminis- 
trative, are  they  not  ? — Yc^. 

13.002.  Do  you  think  that  an  adniinistrati^e  )>ower 
and  profound  acquaintance  with  ]p:n-ticnlar  branches 
of  science  are  to  be  found  in  conjuiietion  ? — I  think 
you  can  find  them. 

13.003.  Does  it  not  seem  to  yon  that  what  generally 
happens  is  that  one  ])erson  goes  out  into  tlie  A\"Oi'ld, 
and  takes  part  in  administrative  matteis,  ^Adiile  another 
stuiiies  in  his  laboratory  or  museum  or  lilirary,  ;is  (he 
ca.^r  maybe,  and  makes  liim>^elf  profoundly  acquainted 
with  a  particular  dcpartmenL  ■.')'  science,  in  ■\vhieh  he 
wouhl  be  specially  quaHiied  to  give  sound  a<lvice  ?  —  1 
(liink  that  most  pei'sons  who  have  attained  to  a  pro- 
minent position  in  scieuce  would  be  perfectly  qualified 
to  perform  the  advising  duties  of  such  a  council  as  I 
have  suL''L''i'sted. 

13,064V  1  prcMinie  fi.nn  ihe  accnuni,  which  you  liavi? 
given  of  tlie  duties  which  you  cmteinphitt'  lieing  dis- 
ch;irge(l  ljy  tliC  council,  that  any  scicntilic  man  who 
was  apjioiiited  on  tlie  council  wouhl,  so  to  speak,  be 
killed  as  an  original  investigator  ;  he  weidd  br  abli^  to 
do  no  more  oi'iginal  work?— His  lime  wonld  be  oi-vai- 
pii'd  lij  u  cerLaIn  extent,  but  not  entirely  occupied, 
ceitainly  not  so  imieh  a-;  that  of  Pi'iilessni-  (-J-i'aU.'im,  [\>v 
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there  should  be  collections  of  dried  plants,  both  at 
Kew  and  iu  connexion  with  the  collection  at  present 
in  the  British  Museum,  arranged  according  to  different 
systems,  the  one  being  more  complete  as  a  collection 
for  scientific  Ijotany,  and  the  other  to  be  used  rather 
in  connection  with  paleontology;  if  there  are  two  col- 
lections arrangefl  on  different  systems,  must  there  not 
necessarily  be  a  considerable  amount  of  overlapping  in 
tlio  .sense  that  the  same  kind  of  specimens  will  bo 
found  in  both  museums  ? — No  doubt,  and  it  would  be 
(he  fiinclion  of  such  a  council  to  arrange  for  the  limits 
orea(di  <'la-!s  of  collection. 

13,007-  Then  I  understand  that  you  do  not  object 
to  overhq)ping  in  that  sense? — Not  in  that  sense 
ee.rlaiiii}',  only  overlapping  in  tlie  sense  of  a  similar 
collection  in  two  places. 

13,0()S.  {J'roff'ssor  IhLrlei/.)  Mr.  Carruthers,  the 
Keeper'  (d'  tlie  botanical  coUeetiou  at  the  liritish 
MusrniH,  in  his  e\i<Ieuce  given  before  us,  tolls  us  fii-st 
that  tlieri.:  is  no  connexion  between  the  two  collections, 
the  one  ;ii  the  Ibitish  Muscum  and  the  other  at  Kew ; 
secondly,  lli;i.t  hr  does  not  see  upon  the  face  of  it  any 
reason  \\<v  ,'i.ny  connexion  being  establishefl  between 
tlie  two  cdHections;  and  thirdly,  in  reply  to  the  ques- 
lion,  '•  Do  you  think  that  tlic  nation  derives  advantage 
'•  IVojri  pi.tssessing  those  two  colioctinn^  independent 
'■•  of  one  anodier  ?"  lie  s:iys,  '' I  l)elie\c  the  nation 
Joes."  And  ilien,  at  a  snb.-equeiit  [)art  of  his  evi- 
dence, in  reply  lo  a  que;^tion  of  mine,  No.  7743,  "Is 
"  it  your  opinion  that  the  two  herbaria  should  he 
"  equally  perfect  and  equally  complete  without  any 
**■  relation  the  one  to  the  other  ?"  ]\Ir.  Carruthers  says, 
^' It  is  my  opinion  that  it  is  absolutely  necessary  for 
"  the  gardens  at  Kew  to  have  a  herbarium  for  naming 
'■'  ihe  plants,  as  l.)r.  Hooker  clearly  puts  it.  It  is  also 
"  ni)'  ilislinct  conviction  that  a  herbarium  for  the 
"  study  of  systematic  botany  has  no  connexion  what- 
"  ever  with  a  botanical  garden.  It  ought  to  he  in  a 
"  position  where  it  can  be  most  freely  consulted  by  all 
"  students  of  botanical  science,  and  there  is  sufficient 
"  evidence  that  London  is  the  be.st  situation  for  such 
'■  a  hiTbarium."  In  other  words,  the  whole  tenor  of 
Mr.  Canutliers'  evhlcnce.  to  which  I  am  new  referiing, 
is  iu  the  eireet  that  there  ought  to  be  two  distiuet 
lierbnria,  one  at  Kew  and  the  other  at  the  British 
Mu,^eura  ;  and  that  neither  institution  could  do  its 
work  jirojierly  without  having  .--uch  herbaria  ;  and 
that  also  is  the  general  tendency  of  3Ir.  Ball's  evi- 
dence, and  1  think  I  may  say  of  all  the  evidence  upon 
(his  sul)ieet  that  we  have  had  before  us.  The  only 
matter  in  wliieh  the  ditfeient  witne~>es  difier  is  as  to 
the  ]u-opnr!inn  which  the  her]>ariuin  iu  one  place 
should  bear  to  the  hcrbariuu)  hi  (he  other  ;  but  upon 
the  point  of  having  two  herbaria  all  the  practical 
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to  namo  properly  either  jiiiimals  or  plants  without 
having  u  complete  systematic  collection  to  refer  to  ? — 
My  argument  is  adduced  merely  to  try  to  show  that  I 
think  that  the  Government  want  scientific  advice,  and 
very  constant  advice  upon  that  class  of  questions. 

13.011.  You  do  not  wisli  to  state  to  the  Commissiou 
that  in  your  judgment  either  the  one  institution  or  the 
other  should  Ije  deprived  of  an  herbarium,  even  although 
that  herbarium  must  be,  by  the  necessities  of  the  case, 
a  duplicate  of  the  other,  because  two  complete  collec- 
tions of  plants  cannot  be  different  things,  they  must 
be  duplicates  ? — They  may  be  classified  differently. 

13.012.  Your  objection  is  not  to  the  existence  of  a 
complete  collection  of  plants  at  each  place  ?  —  I 
do  not  want  here  to  enter  into  discussion  with  Mr. 
Carruthers,  Mr.  Ball,  or  yourself,  who  have  studied 
the  thing  much  more  than'l  have  done  ;  but  myown 
'priraa  facie  view  was  this,  that  there  was  a  consider- 
able loss  of  force  by  having  two  collections  in  different 
places  entering  into  competition  with  each  other  in 
adding  to  their  collections,  I  want  the  scientific  de- 
parlment  at  Kew  and  the  natural  history  department 
of  the  13ritish  Museum  brought  under  one  governing 
body. 

13.013.  Mr.  Carruthers,  in  a  document  which  he 
has  signi^d,  and  which  forms  part  of  the  Appendix  of 
our  published  evidence,  at  page  46,  makes  this  state- 
ment :  '*  The  expense  of  the  two  herbaria  is  very 
"  small.  I  am  unacquainted  with  the  amount  granted 
"  for  Kew  herbarium,  but  it  cannot  greatly  differ  from 
'•  that  required  1jy  the  national  herbarium,  which 
"  amounted  for  the  financial  year  lately  completed  to 
"  1,767^. ; "  and  then  Mi'.  Carruthers,  being  particidarly 
interested  in  the  success  and  completeness  of  the  her- 
barium at  the  British  Museum,  goes  on  to  observe, 
"  I  know  of  no  wiiy  in  which  the  country  can  at  once 
"  advance  the  interests  of  science  and  encourage  its 
"  students  at  a  smaller  cost,  and  with  more  important 
"  results,  than  by  maintaining  in  their  full  etiicieucy 
"  the  two  botanical  collections  at  present  existing." 
You  see  that  Mr.  Carruthers'  statement  is  of  an 
exceedingly  strong  character  ? — Yes, 

13.014.  I  cite  that  more  because  if  there  were  such 
a  thing  in  science,  it  might  be  supposed  that  any 
rivalry  that  lie  might  feel  towards  Kew  would  have 
rather  led  him  to  take  another  line ;  the  present 
organisation  of  Kew,  speaking  broadly,  dates  from 
about  the  year  1840,  does  it  not,  wdien  .Sir  William 
Hooker  was  appointed  ? — Yes,  it  dates  from  Sir 
William  Hooter's  appointment. 

13.015.  Are  you  acquaintetl  with  Ihu  Treasury 
letter  defining  the  constitution  of  the  gardens  at  that 
jjeriod  ? — No. 

13.016.  Then  you  are  not  aware  that  in  Ihat  letter 
there  i.s  a  distinct  statement  that  the  institution  •AuxW 
be  to  a  large  extent  a  purely  scientific  institution  ? — I 
have  not  seen  the  letter. 

13,017-18.  Speaking  broadly,  the  whole  consti- 
tution of  Kew  has  not  been  altered,  has  it,  since  the 
time  tbat  Sir  William  Plooker  was  appointed  there  ? 
So  that  anything  that  has  been  done  there  has 
been  done  in  consequence  of  the  original  constitution 
of  the  place  ?^I  really  knew  nothing  about  Kew  tiU 
very  lately. 

13.019.  The  present  Director  has  held  his  office  only 
a  few  years,  has  he  ? — I  think  since  1865. 

13.020.  Anything  which  now  exists  in  Kew,  any 
herbarium,  for  example,  existed  there  at  the  time 
when  he  was  appinntcd  ?~1  li:ive  no  knoAvledge  ou 
that  point. 

13.021.  As  far  as  the  herbiu-ium  is  concerned,  the 
great  mass  of  it,  that  which  was  founded  by  Sir 
William  Hooker,  and  to  which  additions  were  made 
by  Mr.  Bentham  and  others,  could  not  be  said  in  any 
sense  to  have  been  created  by  the  present  Director  ? — 
I  have  no  knowledge. 

13.022.  Is  it  not,  then,  a  matter  of  fact  that  what- 
ever exists  at  Kew  in  the  way  of  collections  which 
may  be  duplicates  of  the  British  Museum  collections, 
cannot  be  said  to  have  been  created  by  the  present 
Director  ? — I  cannot  give  you  any  information  upon 


that  subject,  because  I  really  do  not  know,  but  I  take 
it  exactly  as  you  say  it.  My  argument  has  no  reference 
to  that.  I  brought  in  Kew  rather  as  an  instance  that 
a  science  council  was  required  for  the  purpose  of  advis- 
ing the  Government  as  to  bringing  scientific  institu- 
tions into  one  focus.  What  I  want  is  for  the  British 
Museum  to  be  brought  into  the  same  focus  as  Kew, 
South  Kensington,  the  Botanical  Gardens  at  Edinburgh, 
and  other  institutions. 

13.023.  It  is  not  absolutely  certain,  under  those 
circumstances,  from  the  evidence  of  the  botanists  to 
which  I  have  referred,  especially  of  Mr.  Carruthers, 
that  the  existence  of  those  two  collections,  even 
although  they  were  duplicates,  should  be  a  waste  of 
public  money,  or  .i  waste  of  anything  ? — It  is  not 
absolutely  certain. 

13.024.  I  apprehend  that  you  would  judge  so  from 
the  evidence  which  I  have  just  read  from  thi.s  com- 
petent botanist,  testifying  to  the  necessity  of  having 
two  separate  collections  ? — If  it  is  admitted  that  it  is 
necessary  to  have  two  separate  collections,  of  course  it 
is  not  a  waste  of  public  money  to  have  them. 

13.025.  You  would  not  yourself  controvert  the 
evidence  that  1  have  just  put  forward  on  the  part  of 
Mr,  Ball  or  Mr.  Carruthers  ? — Of  course  these  are 
points  wliich  I  should  not  be  prepared  to  admit  or  to 
controvert  without  going  into  the  question  more  fully. 
1  do  not  controvert  them,  because,  first  of  all,  I  have 
not  read  the  evidence,  I  have  only  heard  that  part  of 
it  which  you  have  read.  Of  course  their  evidence 
would  be  taken  by  the  Commission  on  that  point  as 
much  more  v;diiab!e  than  any  I  should  give.  They 
are  botanists  and  I  am   not. 

13.026.  You  are  aware  that  the  Government,  from 
time  immemorialp  has  done  a  good  deal  for  art  and  for 
literature  ;  that  is  to  say,  it  has  kept  up  museums  of 
pictures  and  sculpture,  and  it  has  kept  up,  at  great 
cost,  large  public  libraries.  Do  you  approve  of  that 
action  of  the  Goverament,  or  do  you  think  that  that 
ought  to  be  left  to  private  enterprise  ? — I  accept  that 
action  of  the  Government  as  a  fact. 

13.027.  May  we  not  have  the  advantage  of  know- 
ing whether  you  approve  of  the  fact  or  not? — I  think, 
at  the  present  time,  under  all  circumstances,  and 
seeing  that  we  have  those  collections,  it  is  dcsimlde 
to  make  them  as  perfect  as  we  can. 

13.028.  Supposing  that  they  had  not  existed,  and 
that  you  had  the  power  of  establishing  them  in  your 
hands,  would  you  have  cstabhshed  them,  or  not,  as 
matter  of  public  policy  V — That  is  a  question  which  is 
purely  sup]>osititious. 

13.029.  The  purpose  of  my  question  is  its  ]\c:\v- 
ing  upon  the  further  question  as  to  what  the 
Government  ought  to  do  with  regard  to  a)istr:(ct 
science,  which  stands  on  the  same  level  iis  :irt  and 
literature  in  relation  to  scientific  |Hir~iiils? — Yes,  I 
say  that  the  country  has  accepted  ;i  (.■crtidii  amount  of 
assistance  to  art  and  to  literature,  and  has  acce|)[ed 
the  duty  of  giving  a  certain  amount  of  assistance  to 
science,  both  abstract  and  other  science,  and  I  take 
that  as  being  established.  I  only  point  out  that, 
having  done  so,  it  is  most  essential  that  it  should 
administer  its  funds,  in  connexion  wilh  it,  in  a  sys- 
tematic manner,  and  I  say  that  the  same  should  bo 
i\<\n(i  with  regard  to  art  ns  I  suggested  should  be  done 
with  regard  to  science,  for  it  is  equally  not  aduuiiis- 
tered  with  any  definite  system  of  organisation. 

13.030.  When  you  say  that  those  funds  shoidd  bo 
administered  in  a  scientific  manner,  there  arc  two 
senses  in  whieh  it  may  bo  understood ;  the  one  is  that 
the  funds  already  existing  may  be  applied  to  objects 
to  which  they  arc  already  applied  in  a  more  scientific 
manner  than  they  are  now,  and  the  other  is  that  llie 
encouragement  or  the  aid  to  science  may  itsrlf  \k: 
given  in  a  more  systematic  mannei-.  At  pirseut 
certain  branches  of  science  are  encourngcd  and  sn]i- 
ported,  while  others,  without  any  p;irti(-uhn-  iTason 
that  you  can  see,  are  left  entirely  in  the  lurch,  ^^'ould 
your  opinion  go  merely  to  the  iDctter  orgauisalion  of 
the  assistance  at  present  given  to  the  parti<;ular 
branches  of  science  on  which  it  is  bestowed,  or  to 
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taking  a  bro;ul  view  of  science  as  a  whole,  and  adding 

to  the  ussiatance  already  given  assistance  to  other 
branches  of  science  which  soem  to  have  an  c<.]ual 
claim  a  priori  ? — I  do  not  think,  having  put  your  ad- 
ministration of  the  existing  scientific  institutions  upon 
;i  systematic  basis,  yon  could  stop  short  at  them. 
1  think  you  would  have  to  supplement  them  by  giving 
assistance  on  a  similar  principle  to  other  branches  of 
science.  I  think  tliat  would  be  the  necessary  corol- 
lary of  what  ought  to  be  done. 

13,031.  Yuu  would  make  the  aid  given  to  thcui 
systematic  in  both  instances  ? — Tes,  in  both  instances, 
i  do  not  think  therr  would  be  any  ground  for  limiting 
it  to  the.  present  amount.  Inasmuch  as  the  State  has 
alrendy  !ulmitle<l  the  prin<-i])le,  J  should  administer 
that  principle  upon  a  systemalic  basis,  both  with  reic- 
venco  to  its  organisation  and  lo  the  branches  which  it 
should  assist ;  tlierc  is  no  doubt  that  that  could  bo  done. 

The  witness 


13.032.  Have  you  formed  any  opinion  as  to  the 
propriety  of  establishing  laboratories  for  original 
research  ?— I  have  not  formed  a  conclusive  opinion 
about  it,  because  there  aro  so  many  difficulties  in  the 
way  ;  I  see  so  many  practical  difficulties  that  I  am  not 
satisfied  as  to  how  it  could  be  done.  I  cannot  see  my 
way  to  stating  any  scheme  for  it,  and  therefore  I  am 
unable  to  express  an  opinion  in  favour  of  it  unless  I 
SVC  my  way  clearly  as  to  Iiow  it  was  to  work,  and  I 
have  not  yet  seen  that.  1  daresay  that  when  I  have 
read  more  of  the  evidence  which  has  been  given  upon 
the  subject  I  may  be  able  to  see  my  way  better,  but  at 
the  present  time  I  do  not  sec  how  such  a  system  is  to 
work. 

13.033.  (r//<//>m'/.;(.)  Have  you  referred   to  all   the 
points  on  whicli  you  wish   to  give  evidence?— Yes,  i 
think  so. 
withdrew. 
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Waki;kn  De  La  Rue,  Esq. 
13,034.  {Chairnifin.)    You    are    a    member    of    the 
'    Ivoyal  Society,  and  have  been  for  many  years  a  culti- 
vator (>{  science  V — Yes. 

13,03.5.  Have  you  considered  the  question  of  how 
far  science  should  receive  recognition  and  encourage- 
ment from  the  State? — It  lias  been  a  mailer  upon 
which  I  have  retlected  for  a  great  number  of  years. 
It  always  a[)pea.red  to  me  that  science  was  not  duly 
appreciated,  and  thut  scientific  men  were  not  jtropei'ly 
recognised  by  the  State.  I  am  quite  aware  that  in  a 
measure  science  is  aided,  but  not  so  efficiently  as  it 
might  be. 

13.036.  Are  there  any  measures  which  you  tliitdc 
ought  to  be  adopted  with  a  view  to  the  mort;  elfeelual 
encouragement  of  science  by  the  State  ? — I  think  tiiat 
science  ought  to  be  recognized  in  the  minlstiy  liy  the 
appointment  of  a  science  minister,  in  order  that  all 
matters  relating  to  s(^ience  might  come  properly  under 
the  cognizance  of  the  Government,  and  that  whenever 
the  Go\ernment  sought  the  aid  of  scientific  men  It 
should  l»e  through  the  intervention  of  the  science 
minister.  It  would  be  necessary  that  there  should  lie 
a  scientific  man  assecri'tary,  and  he  ought  to  be  aided 
by  assistant  secretaries  in  ditfyrent  departments  of 
science,  for  example,  in  physical  science  generally 
and  in  natural  science. 

13.037.  Would  you  have  the  assistance  at  his  com- 
mand entirely  to  consist  of  secretaries,  or  would  you 
have  something  more  in  the  shape  of  a  board  of 
advisers  ? — I  imagine  that  the  secretaries  would  be 
jterraanent  oilicers,  but  there  ought  to  be  a  board  of 
advisers  which  should  consist  of  men  eminent  in 
diflerent  depiu'lmeofs  of  science.  I  can  oidy  speak 
as  to  ilio.-c  lii-;i)iclie>,  ol*  science  to  which  T  have  paid 
some  ;iltenlioii,  ;ind  1  should  })ut  In  the  first  category 
lli^it  iJtrre  ought  to  be  on  the  board  a  chc^mist  of 
'iiiiiifiicr,  tliere  ought  also  (o  be  a  physicist,  an 
:i-l  roiioriHT,  :i  matbemalician,  |>ai'ticnl.arly  otic  who 
ha-;  [iiiid  all''ii1i'>n  In  tlie  ;i | )|)lieation  of  mathematics 
lo  .H'icnce,  ;iiii|  ;iii  eiii:  in^'i.-r  uv  l,\vo  CMglricers,  <tne  who 
liii^-  given  allceUdn  to  liie  eonsli'Mction  of  great 
works  sn.:li  iis  r^iilruads  and  brbl-rs,  that  is  (<.  s:i.y, 
.■ivil  r.rioiiHrfing,  lllr  olhel'  11.  mceiiiuileal  engineer.  I 
do  not  s[H;al-:  ol'  -.t  biologist  oi'  a  jthysiiilugisl,  !,ecanse 
other  witnessi'S  are   miieii  moi'e  compel.ml    lo  speak  as 
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D.C.L.,  F.R.S.,  examined. 

whenever  called  upon  to  do  so  lo  advise  with  the 
Minister  of  State.  It  would,  however,  be  advan- 
tageous to  have  periodical  meetings  of  the  whole 
board. 

13.040.  Canyon  give  the  Commissior]  any  idea  as 
to  the  number  which  you  think  it  would  [irobably  lie 
necessary  to  provide  for? — About  10  or  12  men  I 
imagine  would  sufficiently  represent  science. 

13.041.  You  think  that  that  would  not  be  too  great 
a  number  if  all  were  to  meet  regularly  ? — I  think  it 
would  be  quite  a  workable  committee.  Occasionally 
it  might  be  necessary  for  the  committee  to  call  in  men 
■who  had  specific  knowledge  of  certain  matters  on 
■\^'hich  they  might  wish  to  be  advised,  but  for  a  stand- 
ing committee  I  think  about  12  men  would  suffice. 

13.042.  Would  you  consider  It  to  be  the  duty  of  such 
a  committee  to  give  advice  on  matters  arising  in  the 
administration  of  the  Government  where  the  need  of 
scientific  advice  was  felt,  and  also  to  advise  the 
Government  as  to  what  measures  it  would  be  right 
to  take  lor  the  jn-omotion  of  science  generally  in  the 
country  ? — I  think  that  these  ought  to  be  the  functions 
of  such  a  committee:  in  the  first  place  all  matters 
relating  to  science  concerning  the  State  ought  to  be 
referred  to  the  committee,  and  all  questions  for  the 
advancement  of  science  would  necessarily  have  to  be 
considered  by  the  committee,  and  reported  on  to  the 
minister. 

13.043.  It  has  been  pointed  out  to  us  tlntt  the  sepa- 
rati;  departments  of  the  State  "would  be  probablj' 
found  to  be  unwilling  to  go  beyond  their  own  depart- 
ments to  take  advice  from  a  special  department  of  the 
State  ;  do  you  think  that  that  indisposition  woirld 
be  I'ound  to  exist;  for  instance,  do  you  thirdv  that  if 
the  Admiralty  wauled  advice  with  rcsfieci  <•:■•  ship- 
building thi^y  woulilbc  uinviUIng  to  go  lo  lln-  minislcr 
of  science  and  the  scienlilic  ciurneil  for  ad\  iee  ? — It 
appear-s  lo  me  ihat  Ihere  would  be  cei-laln  sirbjects  ;md 
scientili<;  matters  which  would  I'all  into  a  sort  of  rou- 
(irie  .al'ler  a  eertain  lime,  and  all  tpicstioiis  relating 
thcr^elo  might  wry  well  be  left  to  the  depnrlmcul.  lo 
whii-b  (hey  belong;  Imt  Ihere  are  cerlairr  eases  ofdilli- 
crrlly  which  arise  Iroin  tinu'  to  time  oiMvhieh,  siry,  the 
Admir^aliy  might  need  ndvici',  and  in  srrcli  ctr'ses  I 
slmnld  imagine  that  Ihat  deparlment  woidd  only  be  loo 
glad  lo  refer  the  mailers  r(>qnirlng  special  elucidalion 
to  such  a  boa.rd  as  -would  ho  thus  constitnled.  Vov 
example,  the  (pu'stion  .about  the  foundering  of  tlie 
"  Ga.|ilaiu  "  was  orre  which  would  propci'ly  eonie  before 
n  pirmarrent  arrd  r^esponsible  conunittee. 

13.01  I.  Do  you  Ihinkthata  commiltee  composeil  :rs 
:^  snggesled  would  be  able  lo  deter^mine  that 
I  itseli'?— I'.iMsiUly  not,  bnt  Ihey  woiihl  act  in 
^  like  !i,jin^y  oririghly  eduealed  merr  aecustomed 
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13.045.  Hfive  you  formed  any  opinion  m  to  wlifit 
would  IjG  ii  proper  remuneration  for  the  members  of 
the  council  ? — That  would  depend  in  a  great  measure 
upon  whether  those  gentlemen  bad  other  appoint- 
ments ;  but  it  appears  to  me  that  it  would  not  be  a 
very  large  allowance  if,  in  addition  to  their  emolu- 
ments in  other  ways,  they  were  to  receive  800/.  or 
1,000/.  a  year.  You  cannot  get  learned  men  to  devote 
their  time  and  attention  unless  tliey  are  sufficiently 
remunerated,  ami  it  would  be  impolitic  to  hiive  an 
under-paid  board. 

13.046.  I3o  you  think  that  their  duties  would  in- 
volve very  frequent  meetings  ? — At  first  probably  not, 
but  I  should  think  that  the  meetings  would  be  rather 
numerous  as  the  functions  of  the  committee  developed. 

13.047.  You  would  probably  consider  it  advisable 
that  their  opinious  should  be  on  record  on  all  ques- 
tions submitted  to  them,  and  that  a  report  should  bo 
drawn  up  ? — Yes,  a  report  should  be  drawn  up  and 
in  many  cases  printed,  so  as  to  be  available  for  the 
jjublic. 

13.048.  Have  you  considered  whether  the  appoint- 
ment should  be  for  life  or  otherwise  ? — 1  should  say 
not  for  life. 

13.049.  Or  for  any  fixed  term  of  years  ?— Taking 
into  consideration  that  care  would  be  given  to  the 
selection  of  men  who  would  not  be  wholly  dependent 
on  the  pay  attaching  to  the  position,  and  that,  on 
the  other  hand,  it  would  require  some  time  for  them  to 
become  fully  acquainted  with  their  duties,  it  ap- 
pears to  me  that  if  they  were  elected  for  five  years, 
with  the  condition  that  they  should  be  re-eligible,  if 
willing  to  continue  their  services,  that  term  would  be 
sufficient  to  induce  eminent  men  to  serve  on  the  board. 

13.050.  Would  you  leave  the  selection  entirely  to 
the  minister,  or  would  you  give  the  scientific  societies 
any  voice  or  any  right  to  recommend  ? — It  would 
be  desirable  that  certain  societies  should  have  a  voice 
in  the  selection,  of  course  leaving  with  the  G-overn- 
ment  the  final  appointment ;  possibly  they  might 
advantageously  recommend  two  men  [from  whom  the 
selection  would  be  made. 

13.051.  Slight  there  not  be  occasionally  some  diffi- 
culty in  prevailing  upon  eminent  men  to  abandon  their 
own  work  if  their  appointments  were  only  for  a  limited 
term  ? — That  might  present  a  difficulty  in  some  cases, 
but  if  it  were  one  of  the  conditions  that  those  men  were 
re-eligible,  provided  they  desired  to  continue,  I  think 
that  men  of  eminence  would  not  be  deterred  from 
accepting  office. 

13.052.  You  think  that  there  would  be  no  difHculty 
in  getting  the  services  of  the  most  eminent  men  of 
science  in  the  country  ? — I  do  not  anticipate  that 
there  would  be  any  difficulty.  Of  course  I  have  it  in 
contemplation  that  if  they  accepted  a  seat  at  the  ad- 
vising council  they  would  not  relinquish  any  other 
2)osition  that  they  might  already  hold. 

13.053.  You  do  not  consider  that  their  duties  on 
the  council  would  be  so  onerous  as  to  require  the 
whole  of  their  time  ? — I  do  not  think  so,  but  a  great 
expenditure  of  their  time  would  be  required  on  some 
occasions. 

13.054.  Are  you  of  opinion  that  any  new  institu- 
tions in  the  way  of  laboratories  should  be  established 
by  the  State? — I  hold  it  to  be  so  important  that 
chemistry  should  be  extensively  cultivated  in  England 
that  I  would  strongly  advocate  that  there  should 
be  a  State  laboratory.  That  State  laboratory  should 
undertake  all  the  chemical  work  which  the  Govern- 
ment might  require,  but  at  the  same  time,  according 
to  the  views  which  I  hold,  it  ought  to  be  such  an 
establishment  as  could  allord  facilities  to  men  who 
have  completed  their  scientific  education,  and  who 
might  be  desirous  of  continuing  original  investiga- 
tions, in  which  space  for  working  and  instruments 
should  be  afforded  them,  and,  moreover,  if  men  were 
not  in  a  position  of  fortune  to  continue  their  re- 
searches, in  some  cases  materials  and  even  money 
might  be  granted  to  them  on  the  recommendation 
of  the  council.  I  may  state  that  of  my  owu  know- 
ledge I  know  that  chemical  science  at  present  is  not 


progressing  in  England  in  a  satisfactory  manner,  thsit 
we  do  not  ma,ke  so  many  original  researches  as  our 
continental  neighbours,  particularly  the  Germans,  do. 
In  Germany  very  great  patronage  is  given  to  science, 
magnificent  laboratories  have  been  built,  and  the  stu- 
dents, who  after  they  are  sufficiently  advanced  arc 
encouraged  to  make  original  investigations,  contribute 
at  present  most  largely  to  scientific  chemistry. 

13.055.  The  continental  laboratories  are  chiefly  con- 
nected with  the  Universities,  are  they  not  ? — Yes,  they 
are  connected  with  the  Universities  or  with  teaching 
institutions,  but  at  the  same  time  students  are  en- 
couraged to  continue  researches,  in  fact  very  much  like 
what  was  done  on  the  esta.blishmeut  of  the  College  of 
Chemistry  in  England.  When  the  laboratories  were 
completed,  about  25  years  ago,  a  great  number  of 
gentlemen  made  use  of  them,  who  had  completed  their 
education,  but  who  were  desirous  of  leax'ning  the 
methods  of  organic  analysis.  They  were  encouraged 
by  the  director  to  make  original  investigations,  and 
then  a  gi'eat  number  of  memoirs  wei'e  written  and  con- 
tributed to  the  chemical  and  other  societies  as  the 
result  of  their  work.  Some  very  important  arts  were 
in  consequence,  developed,  particularly  the  manufac- 
ture of  colours  ;  for  instance,  the  aniline  colours  were 
first  produced  by  former  students  of  the  College  of 
Cheiuistry. 

13.056.  I  presume  that  this  proposed  laboratory 
would  be  in  London,  or  in  its  immediate  neighbour- 
liood  ? — Yes,  the  central  laboratory  ought  to  be  in 
London,  but  it  would  be  an  advantage  if  branch 
laboratories  were  hereafter  established  in  some  of  the 
larger  commercial  centres,  as,  for  instance,  in  Man- 
chester and  Glasgow. 

13.057.  Do  you  think  that  any  other  laboratories 
would  be  needed  ? — I  attach  the  greatest  importance 
to  a  chemical  laboratory,  because  I  believe  that 
chemistry  is  destined  to  play  a  very  important  part  in 
the  advancement  of  the  arts  in  all  civilised  countries, 
but  there  also  ought  to  be  a  physical  laboralory, 
very  much  on  the  same  footing  as  the  chemical 
laboratory,  and  in  which  facilities  should  be  aftorded 
for  conducting  physical  investigations. 

13.058.  You  would  give  admission  to  those  labora- 
tories on  the  same  principle  as  to  the  chemical  labora- 
tories ? — Yes,  to  men  who  could  show  that  they  were 
qualified  to  make  a  beneficial  use  of  them. 

13.059.  You  think  that  any  investigations  required 
by  the  State  should  also  be  conducted  there  ? — Yes, 
they  should  be  conducted  in  either  the  chemical  or 
physical  laboratory,  according  to  the  nature  of  the 
investigations.  For  example,  there  were  a  great 
number  of  investigations  carried  on  at  Woolwich 
relating  to  the  strength  of  difierent  alloys  whose 
chemical  composition  was  determined  by  analysis. 
Such  investigations  would  be  very  well  conducted  in 
the  chemical  laboratories. 

13,060.  Would  both  those  laboratories,  in  your 
opinion,  ref|uirc  to  be  on  an  extensive  scale  ?— 1  think 
that  the  chemical  laboratory,  besides  conducting  inves- 
iigations  for  the  State,  ought  to  attbr<l accommodation 
for  about  a  hundred  workers,  and  i)ossibly  the  physical 
laboratory  for  about  half  that  number. 

13.061.  Could  you  give  the  Commission  any  rough 
notion  as  to  the  cost  of  the  buildings  and  the  appa- 
ratus ?— I  should  think  about  50,000/.  for  the  build- 
ings of  the  two  laborato)-i<'s,  ami  10,000/.  for  their 
outfit. 

13.062.  With  respect  to  mechanism,  do  yon  think 
that  any  new  establishment  is  requisite  ? — I  think 
there  ought  to  be  facilities  afforded  to  students  of 
engineering  to  become  acquainted  with  all  the  known 
methods  of  transmitting  motion,  and  the  principles 
on  which  those  contrivances  are  properly  set  out.  For 
example,  the  form  of  the  teeth  of  wheels  an<l  cams, 
the  combination  of  link  work,  the  combination  of  epi- 
cyclic  trains,  and  a  number  of  those  things  whieh 
are  known  as  contrivances  in  mechanism  for  trans- 
mitting either  constant  or  variable  motion.  'Ihcse 
subjects  have  boon  very  well  treiiird  of  by  Trofessor 
Willis   in  his  work  on  the  Trinciples  of  Mechanism 
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wliicli  formed,  I  presume,  the  basis  of  his  te.icliings  at 
C.inibritlgf.  Tbpre  are  some  models  wliicli  were 
■  ]inrcli;ist'd  at  my  recommendation  from  the  last  Paris 
Exliibitiou  by  the  South  Kensington  authorities,  which 
are  exaiiiples  of  the  kind  of  things  which  it  would 
be  well  to  collect  togctlier.  There  ought  also  to  bo 
models  illustrating  the  principles  of  diiiereut  structures 
relating  to  ci\"il  cngiuecriug.  I  had  not  a  previous 
knowledge  that  such  existed  iu  any  government 
department  until  thf  other  day  I  happened  to  visit 
the  laboratoric's  of  the  South  Kensington  Mus('um, 
and  there  I  saw  that  lor  the  chiss  of  mechanics  (Mj-. 
Goodeve's  class),  tbi-i-c  were  many  such  models  to 
illustrate  the  subjects  of  which  I  have  been  speaking, 
Imt  of  coni'so  tlu'y  were  special  appliances  for  tcacli- 
iiig.  I\icn  who  rc(piirc  intbrmation  respecting  thu 
resources  of  uie'-h;niisin  ougiit  to  have  an  opportunity 
of  readily  srcliig  aii  llu^  [U'lncipal  contrivances  wliicli 
might  be  applifiiblc  l^'  any  mechanical  invention,  1 
do  not  wish  In  gi\'r  c^'ideiu'c  particularly  about  engi- 
neeriu^",  because  1  suppose  there  arc  others  uuu'h 
better  qualified  than  myself  to  do  so, 

13,0rto.  Do  yon  think  that  the  cstabiisbraeut  of 
(hose  Government  laboratories  would  be  likely  to  give 
^i^e  to  complaints  from  any  existing  institutions  ? — I 
think  not.  if  those  Government  establishments  were 
not  educational  eslablishmeut.s.  There  would  be  a 
natural  jealnu>-y  on  lite  part  of  educational  establish- 
ments if  the  Govevninrnt  were  to  undertake  to  edu- 
cate students  ^viliieut  ebartre  ;  bntwha.t  T  contemplate 
is  merely  that  facilities  slmuld  be  given  to  men  who 
have  iilrcady  bei'ii  educated,  and  not  to  interfere  at 
all  with  the  fun{'tions  of  educational  establishments. 

13.064.  Would  you  prechide  those  who  resorted  to 
those  laljoratories  from  receiving  any  advice  or  assis- 
tance from  the  directors  or  managers  of  them  ? — Un- 
doubtedly not,  but  the  advice  which  they  would  seek 
from  time  to  time  would  be  of  a  difl'erent  character 
from  what  they  would  receive  during  a  systematic 
course  of  instruction. 

13.065.  Yuu  would  liave  nothing  in  thu  way  of 
courses  of  lectuix's  ? — J  do  not  contemplate  (hat  in 
any  way. 

l.'j,066.  \\\vAt  is  ynur  opinion  as  to  the  necessity 
in  the  ]ihyslrh  of  astronomy? — I  think  that  the  time 
for  iiie  Slate  pro\'iilin!i  nieiins  fur  reducing  observations 
Jiiis  now  eome,  when  th'-  Stat'?  should  take  up.  besides 
matljcnmticai  astrrmoiny  (-wliich  deals  with  the  ])laces 
of  the  stai's  and  iilanets.  atid  the  moon  esppci;illy), 
phy.'-ical  observations,  more  particnlnrly  observations 
of  the  sun,  wliieh  appear  to  me  to  bear  directly  upon 
nieteMroio.irical  jdicnoniena.  A  system  has  been  devised 
\uv  sol;n'  oi>^efV;itions  and  worked  now  for  some  years, 
wliirh  |)rcsi:nts  ni.  move  difficulty  than  the  ordinary 
<:in'i'ent  ob.-erv;ilions  of  jni   observatory:  T  allnde  now 


ptiolo, 
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ttinii'i  of  the    sun,  -which  may 
(he    ri.'duetlons  n.re   not  \'ery 


^lillirull  or  .,neroie-'.  llie  v/holr  ihin-  nil-lit  b. 
dueled  fll  M  \vv;  Hinll  ex|,r,!.-r.  TnJced  \hr  V.n-M-A  of 
Visitors  ;,t  li.eir  hi-l  meel i ii-;  rre.oiiii m^Milrd  lb:i.(  iJi.ise, 
and  alho  spe'Mi'oscopri;o'iser\!ilinns,  slioidd  be  l;ikci)  np 
at.  t)ie()b;-ervatorya.tGrci;u\vi.-h.^uid  I  bebrve  it  is  in 
ennl,.|M|,hi|iMn  lo  (^s(u!^lisll  Mief,  ;,  series  .)rn!>s<Tv:i  f  ions 
;is  jKM'l   oCiIm:  ennent  woil;  ol' llir  i;.)-^;,!  ()|,.viv;ilory. 
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l.e.-w.!'  |.l,\-'ic;d  ;isl 
oliM.  ,.;.,„., ;,,,n,la.l  el, ;,,;,... I. ■!■  ..lid  If 
,,  |-c:MliK'dr;i!l,  wilb  — some  ol'  wllicIl 
n  or:o  Ion-  :,.  lime  :,i,d  mv  so  ex  |  ,en^ 
lividfi;ii,  e:Mi  l.;oM!y  hr  ex'pr.el.rd  | 
.f  ;l  ;,r,lii,;imilly  In,,-  period.  I'or  e.x;,,n|)l 
we  C;inoo(,  l<no\v  nm-'lt  oi'  Mir.  more  miiml 
ibe  Hiin's  SMif;!.',.,  iiitle;.-;  ^v,■  l;il<e  |)liolu-ni|,lis'''..ii  a, 
lai-ger  scale  limn  ;Mr  now  eoi,lMii|.hMrd  .iIM;  reenwi.'h  ; 
it  i^  'I'lM''  jio.-MMe.  I(.  n,;,k,,  ...ncl,  |ilielo,.T;,].!is  u{ 
the  SMI,  .,11  ;.  xvvy  Uvj-  ^r;ilr,  ,s;,y  ]  !>  ■(ime;,  (I,., 
diameleroflho.-e  lo  wliieli  I  hn.ve  iillmled,  mimI  whieli 
Im.Ve  tieei,  ),i;i,|r  -M,  K,  ,v  diii-in-  [|,..  |;,-|,  |0  yr.,,-;, 
liriniely  Ibur  inelie..^  i,,  .|i;niie(er.  1 1.  would  \n-  ^  rry 
:nK';inl;e_re(,iisloliii\e  daily  pliolooT;rplis  <,|- purl  ioir;  (if 
(he  siiiTs  Mirliice  r)ii  ,-i.  se;de  oC  lonr  H-el.  h,  il,,.  ,„,i's 
'|i;u))cfi  I' ;     I    hav.  done,  (his    in    my   own    nb:-er\;iiurv 


and  have  surmounted  the  diiEculties  connected  with  it ; 
it  necessitates  a  certain  staff  of  assistants,  and  iti'equires 
continuous  superintendence,  hence  it  is  necessary  tiaat 
an  amateur  astronomer  who  undertakes  such  work 
should  have  leisure  during  the  day,  and  that  he  should 
be  able  to  pay  for  duly  qualified  assistants,  and  such 
men  have  to  be  highly  paid. 

13,067.  Do  you  think  that  provision  for  carry- 
ing out  oliser\'ations  of  this  charact<'r  should  be  in 
connexion  -with  the  Greenwich  Observatory  ? — In 
connexion  wiih  tlie  Greenwith  Observatory,  yes,  but 
at  the  (ii'ecnwich  (Jliservatory  I  should  say  not.  I  do 
not  think,  in  the  first  place,  that  there  is  space 
enough  at  Gi'ecnwich,  and  the  duties  of  the  staff' are 
alre;idy  so  \'CTy  onerous  tliat  it  would  require  a 
sepiirat(>  esfa[)iishment  for  such  special  work  ;  besides 
oilier  ]\i-\v  fniildings  it -would  entail  a  chemical  labo- 
ratoi-}',  iiiid  J]]er(Hs  hardly  sjiace  for  those  at  Greenwich. 
1  belli.'\e:  ;ils(.'  (hat  it  would  cause  too  divided  attention 
on  the  part  of  (he  Astrouonjer  lioyal,  if  he  were  called 
upon  to  ]-)ersoiial)y  superintend  in\  estigations  in  the 
jihysies  of  ;istioiiomy,  iillbongli  I  think  it  would  be 
very  de^-iralile  that  any  new  eslablishments,  if  they  are 
lo  exisl.  should  Ix.'  ;i(!ili;itcd  to  Greenwich.. 

13,(».;.S.  Should  Ihey  be  in  the  neighbourhood  of 
Greenwich  ? — JS'ol  at  all  necessarily  so.  In  fact 
Greenwich  would  not  be  at  all  desirable  for  some  class 
of  iibservation,';,  it  is  much  too  near  London. 

13,06;>.  U'ould  you  jilace  the  |)ro]josed  nc-v  oh- 
scrvatniy  for  those  i)Ui'posi's  in  auy  respect  under  the 
eontivd  of  the  Astronomer  Roj'al  ? — It  would  be 
deMi-jiljie  that  the  State  should  have  to  deal  only 
wifli  one  aslroiiomcr.  Possibly  by  the  increase  of  the 
claims  upon  his  jittention  it  might  be  dcsiralde  for  the 
Astronomer  Kuyal  to  have  directors  under  him,  so  that 
he  should  not  have  (o  devote  so  much  time  to  details 
even  of  the  Greenwich  Obser^'atory,  but  1  do  not 
think  that  the  State,  ought  to  have  to  deal  with  a  ereat 
nun^iber  of  astronomers,  indeed  there  might  be  some 
difficulty  in  its  doing  so. 

1.3,070.  Have  you  any  recommendation  to  make 
with  regard  to  the  situation  of  such  an  observatory 
in  Kuj^daufl  ? — No,  it  would  have  to  be  sought  for. 

13,071.  Eesides  the  estabhshmeut  of  an  observatory 
of  this  character  in  England,  do  you  think  it  desirable 
that  others  sliould  be  established  elsewhere  ? — Uu- 
doubtedly.  In  the  first  place,  with  regard  to  photo- 
graphic observations  of  the  sun,  it  is  essential  to  have 
a  daily  record  of  solar  jdienomena.  At  the  Kew 
Oliservatory  during  the  last  10  ye;u-s  we  did  iret 
observations  on  somewhat  more  than  half  the  nundV-r 
of  days  of  the  yeai',  but  fre.pieutly  it  was  (dondy  for 
several  eoiiM.riilive  <hiys.  and  (hen  "the  history  of"  sun 
spot  |ilienoniena  was  in  n  great  mcasinv  lo^i, 'not  only 
tor  Ihose  days  wlieu  il  was  eloudy,  hut  sometimes 
the  uliserviitions  of  months  Avere  seriously  affec(ed  by 
lluMv;ii]|  nreniinecling  links  in  the  phenomena.  There- 
fore, in  Older  h.  obtain  u  daily  record,  I  -would  advise 
Iba1  one  or  po^sil)ly  two  observatories  should  he 
eslaMisb.^d  in  Indiii,  ami  on,>  at  the  Capo  of  Good 
IIo|ie,  and  i(.  would  be  desiralde  to  ha\  e  others  in 
Ausliiil,;,  ;  l,iil.  Iheii  lhego\'einnienIs  of  Anstriilia  being 
Ni'leiHiidenl,  in  a  measure  ol' the  Hrilish  Government, 
111''  I -111  I. h  (iovenimeut  would  not  have  direct  control 
over  l.liem.  1  know  (ha,t  an  opini.m  has  Ihtii  expressed 
liy  sunu',  :is|.roiiom.-rs  Hint  a.  very  larn-o  t,'tescopc,  for 
example,  like  (hatal  IVIeihonrne,  o^nld  nol  be  so  ad- 
vnnhi-eonsly  eiiii>I.Med  in  Kiighmd  a.s  in  some  of  the 
'"l''li^-lneI.MlImliii.  ltisln,e<hatn,o,.eday.smidlt 
';;';'^-"l^'''l-iH  Indii,  (liau  in  England.  bn(  Vlill  (.he 
dillieully    or    woibin-   ;,l,    a,    distaiiee  from    industrial 

ot^ni  oh.erxa(,)iy  in  such  a  loeidil v,  imd  aUhou-d.  tircrc 
I'l'i)    I'ot    he    Ml    ina.iiy   line   days,    I    ineau    H  ' 
;i-lronomie;il  ;.ens<',  iji    England  as    in  other   * 
yet   an    immense    deal    of  good    .^ , 
[■:ni;la.n<l,  ;n,d   I   should    very 
inslniiuent  as  has  t,e 


in  an 
'r  countries, 
be  done  in 
I  like  lo  see  jsuch  an 
Id.  on[  lo  iMell.om'ne  at  work 
in  I'aighind  as  well  as  in  Imb. 
(boeriunenf  Asd-ononie.r. 

13,072.  Are   tluTC   any  other    objects   besides   those 
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which  you  have  already  referred  to,  which  you 
think  woukl  be  amongst  the  objects  to  which  those 
obsei^'Tatories  could  be  applied  ? — I  thhik  anumgyt  the 
desiderata  we  ought  to  have  the  moon  pvoperly  mapped, 
and  we  ought  to  know  whether  or  not  there  exists 
really  a  physical  libration  of  the  moon,  and  to  that  end 
I  Avould  advise  that  photographic  pictures  should  he 
made  with  an  equatorial  four  feet  in  diameter  which 
would  give  them  over  three  inches  in  diameter ;  on  such 
photographs,  objects  on  the  lunar  surface  could  be 
measured  with  the  requisite  accuracy  for  the  deter- 
mination of  the  question  of  physical  libration.  With 
regard  to  the  mapping  of  the  lunar  ?^l^f;^ce,  photo- 
graphic should  be  eombmed  with  eye  observations. 
The  lunar  photographs  forming  the  basis  of  the  work 
to  be  completed  subsequently  by  eye  observations 
and  micrometrical  measm-ements.  The  motion  of  the 
stars  is  another  subject  of  great  interest,  both  Blr. 
Proctor  and  Dr.  Huggins,  by  very  recent  investigations, 
having  shown  that  there  is  a  close  connexion  between 
certain  stars  situated  near  together  which  apj^iear  to  move 
in  a  common  direction.  Many  of  those  in  the  same 
constellation  appear  to  be  approaching  the  earth,  while 
others  appear  to  be  receding  from  the  earth,  and  also  to 
bo  drifting  in  the  same  direction  at  right  angles  to  the 
line  of  vision.  It  is  desirable,  as  a  matter  of  science,  to 
know,  as  far  as  possible,  all  that  is  connected  with  the 
motion  of  the  sun  in  relation  to  the  fixed  stars,  and 
to  know  whether  those  stars  have  any  proper  motions 
of  their  own  when  the  sun's  motion  has  been  eliminated. 

13.073.  Could  those  vai-ious  objects  be  conveniently 
comprehended  in  the  work  of  such  observatories  as 
you  have  recommended  ? — Yes.  In  the  work  of  {ibout 
two  such  observatories  in  England,  or  two  branches  of 
the  same  observatory  in  England,  apart  from  such 
photographic  observations  of  the  sun  as  are  undertaken 
at  Greenwich. 

13.074.  {Dr.  Sharpci/.)  I  understand  that  the  great 
laboratory  cstabhshcd  by  the  State  which  you  con- 
template should  be  devoted  partly  for  carrying  on 
chemical  inquiries  required  by  the  Government,  and 
partly  to  afford  facilities  to  independent  chemical 
investigators  who  are  engaged  in  original  research  ? — ■ 
Yes. 

13.075.  You  would,  I  suppose,  understand  that 
there  would  be  a  director  of  this  establishment  ? — A 
director,  and  qualified  chemists  to  act  as  assistants. 

13.076.  Do  you  think  that  there  would  be  constant 
employment  for  such  an  establishment  in  work  which 
the  Government  would  require  to  have  done  ? — I 
think  so.  In  fact  there  is  at  Woolwich,  for  example, 
constant  employment  for  a  high  class  cliemist. 

13.077.  Woidd  you  transfer  the  work  now  done  at 
Woolwich  to  such  a  laboratory  ? — Part  of  the  work, 
but  I  would  except  such  special  work  as  could  be 
better  done  at  each  of  the  Government  establishments. 
Special  investigations  would  fall  within  the  duties  of 
the  central  government  laboratory.  The  testing  of  the 
purity  of  the  products  to  be  used  in  the  department, 
and  routine  work  would  be  better  conducted  in  those 
establishments. 

13.078.  With  respect  to  the  other  purpose  of  the 
laboratory,  do  you  think  that  there  would  be  a  suf- 
ficient number  of  independent  inquirers  to  occupy  an 
establishment  like  that  ? — I  think  that  there  would 
be  a  great  number  of  men  who  would  be  very  glad  to 
avail  themselves  of  such  opportunities  as  a  laboratory 
of  that  kind  would  afford,  and  their  doing  so  would  not 
add  materially  to  the  cost  of  the  establishment. 

13.079.  Do  you  think  that  at  present  there  are 
men  that  have  in  view  such  inquiries,  but  who  are 
prevented  from  undertaking  them  for  want  of  an 
establishment  of  that  sort? — Yes,  I  judge  in  sfimo 
measure  from  the  experience  of  the  College  of  Che- 
mistry, When  it  was  first  established  there  was  a  rush 
of  workers,  I  suppose  40  or  50  men  joined  the  college  ; 
they  were  desirous  of  undertaking  original  invcsti- 
g-atioD,  but  they  required  first  of  all  to  receive  the 
necessary  iuatruetion  in  the  German  methods  of 
organic  analysis :  these  gentlemfen  continued  for  some 


time  working   In  the  labonitary  ;  laut  now  we  have  a  Tl' 

dearth  of  such  iri\'t;stigators.  -^"^  ^■''^'-  -^'"'' 

13.080.  At  that  time  there  were  fewer  laboratories,     -^^'V- ^^-J^-^" 
were  there  uot,  belonging  to  independent  institutions  ?  '^  ' 
— That  is  true.                                                                     ^^  July  i872. 

13.081.  The  College  of  Chemistry  was  under  a  very 

eminent  and  very  able  director,  was  it  not  ? — Yes, 

under  Dr.  Hofmann. 

13.082.  Do  you  not  think  that  a  good  deal  of  the 
success  of  the  researches  made  in  that  institution  with 
regard  particularly  to  the  discovery  of  coloui-s,  and  the 
like,  depended  very  much  upon  its  being  under  the 
direction  of  a  man  like  Dr.  Hofmann  ?— Undoubtedly 
it  did  do  so  in  a  great  measure,  but  not  entirply  ;  the 
independent  position  of  the  College  had  a  great  deal  to 
do  with  the  devotion  to  it  of  the  workers.  In  England 
now  we  have  a  greater  number  of  educational  esta- 
blishments, but  the  students  when  they  have  completal 
their  education  do  not  remain  in  them  for  the  purpose 
of  making  investigations  on  their  own  account. 
Even  the  College  of  Chemisti-y  is  becoming  more  an 
educational  establishment  than  a  working  establish- 
ment. The  College  of  Chemistry  was  essentially  in 
its  earlier  days  an  assemblage  of  zealous  men  who  were 
desirous  of  making  investigations,  and  who  carried  them 
on  with  great  ardour,  aided  by  the  advice  and  some- 
times with  the  co-operation  of  Dr.  Hofmann,  the 
director. 

13.083.  Then  it  was  maintained  by  private  contri- 
butions, was  it  not  ? — Entirely  by  the  subscription  of 
members  and  by  private  contributions  for  a  certain 
time. 

13.084.  lint  it  failed  npou  that  footing,  did  it  not? 
I  mean  financially  it  could  not  he  maintained  ? — It 
was  found  that  the  members'  subscriptions,  which  soon 
began  to  fall  off,  together  with  the  fees  from  the  stu- 
dents, were  insuificieut  for  its  maintenance  ;  but  it  was 
sustained  by  the  contriljutions  of  a  number  ol  geutle- 
me]i,  Lord  Ashburton  atid  Sir  James  Clark,  Sii'  Wm. 
Tite,  myself,  and  other  members  of  the  Council. 

13.085.  But  they  were  unable  to  carry  it  on  ? — 
That  is  not  strictly  correct,  because  it  was  efficiently 
supported  by  the  donations  of  members  of  its  council. 

13.086.  Then  was  it  not  adopted  as  a  Government 
establishment  ? — An  opportimity  offered  of  allying  the 
College  of  Chemistry  with  tlie  School  of  Mines,  and 
seeing  how  jn-ecarious  the  means  of  such  a  college 
were  likely  to  be,  and  that  when  the  enthusiasm  of  those 
who  had  established  it  liad  died  out,  the  funds  might 
possibly  fall  short,  the  council  thought  it  advisable 
to  attach  it  to  a  Government  establishment  already 
existing  ;  but  there  were  no  debts  except  such  as  were 
always  met  from  time  to  time.  It  was  really  mainly 
sustained  by  the  council  of  the  College,  Originally  it 
was  estal^iished  on  a  false  basis,  for  the  subscribers 
were  to  get  much  more  th;m  the  worth  of  their 
subscriptions  by  analyses,  and  so  on — that  was  the 
real  cause  of  the  withdrawal  of  subscribing  members. 

13.087.  But  eventually  the  Government,  of  course, 
had  to  expend  a  certain  sum  of  money  in  order  to  de- 
fray the  expense  of  adopting  tJiat  establishment  as  a 
Government  institution  ? — They  had  only  to  continue 
to  pay  the  rent  and  tuxes  and  the  professor's  salary. 
The  history  of  the  College  after  its  transference  to  the 
Government  T  do  not  know  much  about,  but  it  was  a 
positive  gift  to  the  Government  of  a  certain  amouut 
of  property. 

13.088.  Do  you  mean  that  the  Government  did  not 
pay  for  the  property  ? — It  was  all  given  to  the  Go- 
vernment, the  Government  ])aid  nothing  whatever  for 
it.  The  apparatus  and  the  building,  which  had  lieen 
erected  at  considerable  cost,  were,  with  the  consent  of 
the  members  at  a  general  meeting,  presented  to  the 
Government. 

13.089.  Do  you  know  under  what  advice  the  Go- 
vernment undertook  to  maintain  that  establishment 
as  a  public  establishment  ?~That  I  cannot  tell,  but 
it  was,  in  my  opinion,  very  sound  advice ;  I  know  that 
Sir  James  Clark  and  Lor<l  Ashburtun  opened  the 
negotiations  with  the  Government. 
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\Y.  i;]  090.  A\'itli  wli;it.  ilepjirtmcnt  of  the  Governraeut  ? 

Be  La  Hue,      ^liat  I  cannot  tell. 

Jis'y.,  D.C.L.,  13,091.  ,Sn[)posIn,G;  lli.'it  Wu-vv-  Iia.il  lifen  such  a  eoii- 
sultativo  ruuncil  ;is  ymi  prop^.s^^,  woul.l  it  not  Ii:t\  (^ 
Ipl'i'ii  ailvaniai:;ri>ii;::  In  laki-  tln^ir  aih'ieo  upon  the  vx- 
piuUcnry  ol'sm/li  a  pi'dtrvaiii;;  ? — I  lliiuk  that  it  woul.I 
be  one  ol'  the  ^uuctiou^s  ul' rtucli  :i  eouueil  uuthiubtrdly 
to  advise  the  GoveriiuK'nt  upon  questions  ol'  tliat 
nature,  and  \v!lh  regard  to  all  other  scicTiliho  inaltors, 
o;rants  oi'  money,  or'tho  r^talihsiinicnt  of  fivsh  traeliiii^; 
(_'stal>hshnients. 

la.OSiL'.  'I'hcii  uno  ailv;nila,i,^r  would  l>o  tliai  Iho 
publie  woidd  kiniw  on  whoso  ;uivico  juiy  ,sn<'h  ^U:\>  iiad 
liwn  tnkoii  by  Ibu  Ciovcrnment  ?— Ves. 

Ki.Oiio.  W'luavas,  willi  roUavn.-o  to  ihe  (.'ollo-c  <d' 
Cheuiistrv,  it  does  not  yeein  clear  wlio  ;id\isod  llio 
V.;ovi'runient  upon  Ihr  siil)irft,  ?— I  ihiuk  IJU'rr  would 
lie  no  dillieulty  in  liudiiii;-  it  out,  but  I  have  no  re- 
eolliu'tion  al  the  uioniiait  of  fhe  stages  of  t!ie  negoti- 
aliou.  1  think  that  cM'rylliJng  e^nuiccted  with  it  is 
published.     There  Avas  no  soe.ri:t  aliout  the  matter. 

13,094.  I  think  you  mentioned  that  there  was  a 
qreat  contrast  between  the  extent  ;nul  the  value  of 
orii^inal  iT-^rarch  in  ehemi^ti'y  in  Germany  and  in 
Kngbnd:^— Yes. 

i3,09o.  To  what  do  you  ascribe  that  dilference? — I 
nsefibe  it  to  the  State  palronage  of  science  and  tlir 
steps  which  Germany  takes  I'or  tho  advancemiTit  of 
seienee,  lirst  of  all,  in  taking  care  that  the  best  nu'ii 
are  selected  tu  Ije  placed  at  the  head  of  such  eslabhsb- 
ments  as  schools  and  the  vast  numl.'er  of  gyuiLiasla 
whieh  ai'e  all  of  the  very  highest  'class,  and  yet  are 
accessible  to  the  poorest  boy.  1  also  ascribe  it  to  the 
care  whicli  is  given  to  the  cultivation  of  every  branch  of 
science  ;  and,  moreover,  to  the  positions  and  [)laces  at 
the  disposal  of  the  Government  which  arc  given  from 
time  to  time  to  men  who  render  themselves  eminent 
in  science. 

13,096.  Are  there  any  laboratories  knowji  tu  jou 
in  Germany  whicli  are  iinleiiendent  of  educational 
estal-lishments  ? — No,  they  art;  all  in  German}',  as  fur 
as  I  know,  connected  with  t'ducaliomd  establishment-;. 

13,Uy7.  So  that  those  really  origiiial  researche-; 
come  from  advanced  studeids  ? — Yes,  they  almost 
always  come  from  advaLiced  students,  it  is  very 
rarcdy  that  a  man  undertakes  original,  iuvestig.ations 
unless  he  has  been  trained  at  some  educational 
estabUshmcnl. 

1.3,09H.  U  is  the  advimced  students  in  tliose  uni- 
versitic--  anil  e-ynma^ia,  is  it  not,  tli.at  "work  in  tlie 
lalioi'atorlcslJiciT  r — Yi  s,  (li(y  work  in  the  hd.iuratories 
wljilo  sindrnts,  .■"Uid  in  sonir  c;i<.-s  continue-  ttieir  woi-k 
(d'ter  thry  iiavr'  gone  llii-ongli  llie  eomseof  ^n^lrnction. 

13,099.  Is  no!  their  nioi'i;  Dppoii  unify  !or  a 
■-cionliliir  cariTji-  tor  n  }oiing  man  in  (.ierinany  I  h;ni 
in  this  coiiiifiy  ? — ViS,  tar  ima-e. 

]:i,IO(».  IJy  nie;ni^  of  jn'ofessor^bijis,  extraordinary 
]trol'es-:or,-itIps,  ami  the  like,  in  the  niinioiiais  nniv<>r- 
sil,Ie,-;  and  lii-lier  ^eliools  in  (Jcrmaiiy  ? — rndoubtrdly 
sNcli  ap|ioifili.irnl,^  ai'i;  !i  direct  eneonragement  to  tli'c 
cnlinr.;  of  scicm.... 

i:;,l')|.  !),,  iint  yon  (liink  lh;il,  Dial,  nni-I  b(;ir  a 
eoh-i.haahh^  part  in  crenting  the  dillrrmrr  l,r(  w(  m 
(l)i^  roiiiiliy  aiel  (Mirnany  vvilli  regard  lo  ^cicMlille 
|-(-.nlN  ;-_i;,Hlonbb:,lly  it  plays  a,  very  imporlarrt  part, 
hirl    i  do  not  know  that  tlr(;sarrr(^  le'ji.sl:,!  ion  wlneb  soils 
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of  chemical   science,  and  that  the  countiy  would  be 
much  heuelited  by  ifc. 

13,104.  Uoyounot  think  that  something  might  be 
done  by  aiding  existing  laboratories  and  extending 
llrem  ;  eoidd  they  not  be  made  to  atford  facilities  to 
iniieperrdenl,  in(|uii'ers,  if  they  needed  them  for  the 
cju-rying  on  of  research  ? — Something  might  be  done 
in  that  way,  but  then  there  is  nn  aversion  on.  the  part 
of  many  men  to  enter  an  educational  establishment 
after  they  have  passed  through  their  educational 
careei'. 

13,IOo.  They  do  not  necessarily  go  there  as  students, 
birt  as  independent  workers,  to  whom  an  opportunity 
Is  allbr-ded  for"  carrying  on  reweareh.  I  believe  tbat 
Is  irot  nireomrrion  ? — If  tlicro  wore  a  choice  between  the 
moile  y(jii  siigg{'Ht  and  no  other,  I  think  that  some  good 
might  be  done  by  aiding  eilircational  establishments  ; 
itnt  T  believe  that  tlie  TJKirc'  advantageous  course  would 
be  for  tlie  Stale  to  aHbril  fiieilities  in  the  laboratory 
which  it.  might  iTqrn're  for  other  jinrposes. 

13,10(>.  (J*rof'cs.wr  Slnhc.s.)  Tire  primary  object 
of  the  institution  of  the  laboratory  would  he  to  do 
chemical  work  for  tho  State,  would  it  not  ? — Yes,  and 
at  lire  Irijail  of  it  tliere  should  !'c  (he  most  eminent 
chemist  wliuni  we  could  olitain  for  its  direction,  and 
he  ought  b)  be  assisted  by  a  jn-operly  qualified  staff  of 
assistants,  Aviro  would  occupy  |)osiiions  analogous  to 
tho-^e  which  i)r.  Sharpey  was  alluding  to  in  reference 
to  Germany.  Ami  if  such  a  laboratory  were  esta- 
blished, I  think  tliat  a  great  number  of  men  of  scientific 
attainments  would  be  fonnd  desirous  of  avaihag  tlicm- 
sclvcs  very  freely  of  the  facilities  which  such  an 
establishment  would  olfer-. 

13,107.  {Dr.  S/iarpcj/.)  TTow  woirld  you  supply 
similar  faellhies  to  men  in  the  provinces  who  v.\'rc 
capable  of  undertaking  seientitic  work  ? — In  the  large 
manufacturing  centres  there  might  bo  one  or  two 
branches  of  the  central  laboratory,  but  I  imagine.that 
men  would  be  induced  to  come  from  Ihe  provinces  to 
work  in  London,  provided  they  were  placed  at  no 
greater  ex[(ense  than  the  mere  li\'ing. 

13,I0H.  You  are  aware,  are  you  not.  that  the\- are 
abiMit  to  extend  the  chemical  lal)oi'atory  at  Ow-ens 
College  in  Alanehester  ?— Y'es. 

13,109.  Do  not  you  think  tliat  advantage  might  be 
taken  of  tbat,  to  extend  it  sullicicntiy  to  meet  the  case 
of  indepenileni  in(|llirrr.■^  who  wi^lie'd  for  facihties  for 
work,  ralhrr-tharr  create  a  second  one  there?— I  should 
answer  th;it  alrrro^t  in  the  same  way  that  I  answered 
lion  about  educational  establishments  in 
T  tliink  (hat  it  woidd  be  far  better  to 
adjunct  lo  Ow-cns  College  than  to  have  no- 
I  lielii'\-e  that  a  gri'ater  number  of  men 
iound  willing  arrd  dolrotis  of  entering  an 
rent  founded  by  the  State  winch  had  not  at 
rcatioiia)  cliai'aeter.  (ban  by  beeouiing  as  it 
cuts  al  a  college  ;  I  am  talking  now  of  men 
hctai  educated  ihoi'orrghly,  and  who  arequilo 
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of  a.   State  laboratory,  aiul  I  believe,  tboi-eforo,  educa- 
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iionjil  and  State  departments  of  science  should  not  bo 
combined  under  one  directiou. 

13.113.  Then  you  "would  attach  great  importance 
to  the  qualification  of  the  director  to  sucli  a  hLl)ora- 
tory  ? — Undoubtedly,  it  is  most  esyential  to  have  the 
highest  talent. 

13.114.  Is  not  that  rather  inconsistent  with  your 
view  that  independent  inquirers  who  were  quahfied  to 
carry  on  researches  would  not  like  to  go  into  an 
cytablishnient  in  which  they  were  placed  under  the 
direction  of  anyone  in  the  shape  of  an  instructor  ? — I 
do  not  think  my  words  bear  this  interpretation. 

13.115.  Is  not  it  tlie  tendency  of  your  evidence? — 
Scarcely  so.  AVhat  I  meant  to  say  was  this,  that  I 
think  there  arc  a  great  number  of  men  who  would 
be  fully  qualified  to  undertake  original  research,  who 
might  not  like  to  appear  to  be  students  at  an  educa- 
tional establishment. 

13.116.  The  physiological  laboratory  at  Leipsig 
under  Professor  Ludwig  is  an  eilucational  eslablish- 
ment  ? — I  suppose  so. 

13.117.  But  proljably  you  are  aware  tliat  nuniy 
gentlemen  of  position  in  this  country  go  over  llierc  to 
get  the  opportunities  ail'urdcd  ibr  carrying  un  inquiry 
in  that  laboratory  ? — I  have  no  special  knowledge  of 
that  tact,  but  I  can  quite  conceive  it  to  be  the  ca^e. 

13,113.  I  could  mention  half  a  dozen  wlio  have 
been  in  no  way  prevented  from  taking  advantage  of 
that  or  similar  establishments  from  their  being  con- 
nected with  education  ? — Gcntlemon  might  sometimes 
be  induced  to  go  abroad  for  the  jmrpose  of  carrying 
on  such  investigations,  at  a  College,  when  perli;ips 
they  might  not  like  to  ilo  it  in  their  own  country.  I 
am  not  acquainted  with  the  details  of  the  physiological 
laboratory  of  Leipsig. 

13,119.  {Professor  Stokes.)  With  regard  to  the 
scientific  board  or  council  of  whicli  you  spoke,  you  threw 
out  a  suggestion  that  frequently  it  might  not  be  neces- 
sary to  call  the  whole  of  the  board  together,  for  instance, 
a  question  might  arise  possibly  involving  a  knowledge  of 
chemistry,  mathematics,  and  mechanics,  but  on  which 
a  physiologist  would  be  of  no  use  ;  another  might  arise 
involving  a  question  relating  to  museums  with  respect  to 
which  a  mathematician,  or  a  chemist,  or  a  mechanician, 
would  be  of  no  use  ;  does  it  appear  to  you  that  it 
would  be  desirable  to  make  the  numbers  of  the  board 
larger  than  what  you  at  first  mentioned,  in  order  more 
fully  to  represent  the  dili'erent  branches  of  science, 
hut  only  to  call  certain  detachments  of  them  together 
at  the  same  time,  and  to  divide  the  remuneration  of 
the  whole  board  in  a  diilerent  manner,  say,  according 
to  the  attendances,  so  as  to  render  that  possible  without 
additional  expense  ? — 1  am  one  of  those  who  consider 
that  the  whole  possible  expense  is  so  iusignificaut 
iu  comparison  with  the  advantages  that  would  bo 
derived  from  such  a  board,  that  I  think  tluit  men  who 
are  liable  to  be  called  upon  at  any  moment,  and  who 
must  hold  themselves  ready  to  serve  whcuever  called 
upon  to  do  so,  should  receive  an  adequate  fixed 
remuneration,  and  that  the  distribution  of  the  re- 
muneration iu  accordance  with  the  attendances  would 
not  meet  the  requirements.  In  my  suggestions  I  have 
confined  myself  very  much  in  recommending  as  mem- 
bers of  the  board  those  conversant  with  the  sciences  of 
which  I  know  some  little;  but  if  12  men  were  not 
found  to  be  sufficient  to  include  all  branches  of  know- 
ledge, then  I  think  it  would  be  desirable  to  increase  the 
number.  In  naming  12, 1  thought  that  special  advisers 
might  occasionally  Ije  called  in  who  would  Ijo  re- 
munerated according  to  their  attendance.  The  chief 
board,  which  ought  to  be  of  the  very  highest  scientific 
standing,  should  in  my  opinion  Ije  sufficiently  re- 
munerated to  compensate  for  this  liability  to  be 
cjtlled  upon  at  any  moment.  As  the  gentlemen  com- 
posing it  would  be  always  liable  to  be  disturlied  in 
tlieir  ordinary  occupations  or  in  their  recreation,  I 
cannot  conceive  that  any  possible  question  of  remune- 
ration ought  to  enter  into  the  consideration  of  a  matter 
of  such  great  importance.  Supposing,  for  example, 
there  were  24  instead  of  12,  and  that  24,000/.  were 
provided  for  the  council,  that  appears  to  me  to  be  a 
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very  insignificant  sum  in  proportion  to  the  advantages 
which  the  State  is  likely  to  derive  from  the  services  of     ^^  ^^  ^J^^' 
such  men.     I  might  add  that  higli-class   clerks  in  a        "''^  i^i'"'' 
large   commercial   establishment  would  receive  more 
remuneration  than  what  1  have  mentioned. 

13.120.  Then  it  would  be  in  accordance,  I  take  it, 
with  your  original  suggestion,  that  tlie  numl>er  of  the 
board  being  somewhat  restricted,  t!ic  members  should 
freely  and  perhaps  frequently  go  out  of  tliclr  own 
body  to  seek  ejcti'ancous  advice  ? — Yes. 

13.121.  {l*rofessor  IJh.c/c//.)  I  undiTstoiul  you  to 
say  that  you  thought,  that  tlie  cslaljlis!iuie]it  by  the 
Slate  of  an  astrono)nical  laboratory  was  wanted  ? — 
Yes. 

13.122.  In  your  judgment  it  ought  to  be  quitn 
separate  from  the  ordinary  astronomical  observatoi-y  ? 
• — l''es,  the  physical  observatory  and  conjoined  labo]a- 
tory  ought  to  be  in  a  sepni'atc  locality. 

13.123.  Uut  in  your  ojiinion  it  shoald  !)e  undca-  the 
general  governance  of  the  Astronomer  Koyal  ? — It 
appears  to  me  that  there  would  he  a  great  advantage 
in  the  Government  haviug  to  deal  with  oidy  one 
scientific  head  of  any  particular  department.  Hut  lui- 
doubtcdly  there  ought  to  be  at  the  liead  of  the  physico- 
astroiiomical  observatory  an  astronomer  of  very  high 
scientific  position  who  would  cunduct  in  a  jiartially 
independent  mamier  the  researches  to  be  cai'ried  on  in 
such  an  observatory. 

13.124.  Wouhlyou  propose  to  make  the  Asdojiomei' 
Koyal  a  sort  of  general  m;uniger  of  things  rclaling  to 
astronomy,  and  to  ha\'c  a  separate  director  for  the 
observatory,  and  for  the  physical  laboratory  and 
obser\atory  ? — Y\'S.  It  appears  to  me  that  if  the 
duties  of  the  Astronomer  Koyal  are  to  be  multiplied 
by  the  extension  of  astronomical  observation  and  re- 
search that  would  be  at  least  a  necessary  consequeuce. 

13.125.  (Mr.  Samnehon.)  Assuming  tliat  a  Science 
Minister  were  appointed,  and  that  he  had  a  permiment 
scientific  secretary,  and  assistant  secretaries  acquainted 
also  with  science,  are  yoti  quite  clear  that  tlien  there 
would  be  a  great  advantage  in  a-  permanent  lioard,  as 
compared  with  the  plan  of  obtaining  advice,  from  time 
to  time,  of  persons  whom  those  high  oihcers  might 
consider  to  be  well  qualified  to  give  advice  upon 
special  sulijects  wliich  might  arise  ? — Science  is  really 
now  so  extensive  that  one  could  hardly  imagine  any 
secretary,  so  to  be  intimately  acquainted  with  every 
branch  of  science  as  to  be  able,  even  with  the  aid  of 
his  assistant  secretaries,  to  atlvise  or  to  point  out 
where  to  obtain  specific  information  on  every  questiun 
which  might  be  brought  under  consideration.  I  lliiid;, 
therefore,  that  there  would  be  a  very  grea.t  advantage 
for  the  Science  Minister  to  have  asuih<.-ienlly  nuuieroiis 
advising  council. 

13.126.  Even  with  a  vioAv  to  seeking  advice  ? — ■ 
The  seeking  of  external  advice  would  be  in  some 
special  case  or  cases.  Any  liroad  scientific  question 
would  in  most  cases  1)0  easily  resolved  by  the  members 
of  the  council  ;  but  there  are  certain  cases  which  (.me 
can  foresee  might  arise  requiring  .specific  iidbrmation, 
and  more  special  knowledge  than  those  gentlemen  are 
likely  to  possess  on  every  possible  sulijeet,  I  think 
there  ought  to  be  a  body  of  men,  who  could  be  imme- 
diately called  together,  whose  time  was  so  far  at  the 
disposal  of  the  State  that  they  might  be  assembled  on 
every  occasioji  and  at  any  time  to  advise  the  Science 
Minister.  Then  wc  should  get  prompt  action,  inst(Kid 
of  questions  being  allowed  to  drag  over  years  and  years 
witliout  any  practical  solution  being  come  to. 

13.127.  i\ssuming  that  science  were  a  department  of 
the  ministry  of  education,  for  instance,  and  that  the 
permanent  scci'etary  of  that  department  were  the 
permanent  secretary  for  science  as  well  as  for  educa- 
tion, would  you  in  that  case  consider  the  ap])ointnient 
of  a  council  more  or  less  necessary  than  in  the  c:is(! 
which  you  have  assumed  of  the  appointment  ol"  a 
science  minister  with  scientific  sccrtrtaries  .'' — If  I 
understand  the  question  aright,  it  is  one  wdiich  has 
reference  to  the  greater  or  less  advantage  of  a  council 
according  to  the  scientific  capacity  and  the  extent  ot 
work  of  the  chief  secretary. 

Qq 
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13.128.  Of  the  chief  secretsuy  aud  of  his  permanent 

secretaries? — I  imagine  tliut  it  would  be iwlvantageous 
^«9^  ^■C'.X.,  to  jiavo  a  gentleman  conversant  with  general  science  an 
the  secretary,  and  1  think  tliat  his  attention  should  not 
l)c  divided  too  much  by  a  multipliciLy  ol'  duties.  He 
might  be  eminent  in  one  branch  and  have  a  good 
L'^enerul  knowledge  of  science,  and  yet  oven  with  these 
quaiificationy  ho  might  not  be  abh^  to  advise  upon  all 
subjects,  consequently  1  hold  to  the  opinion  that  there 
ouglit  to  be  a  permanent  coimcil  of  scientific  men. 

13.129.  T  am  assuming  that  flic  permanent  srcrotary 
as  well  as  the  minister  wen-  r;dlier  political  officers 
than  wientilic  men;  would  you  in  th;if,  case  consider 
the  establishment  of  a  cniineil  to  he  more  advisable  or 
less  essential  than  in  tluM-:ise  which  you  have  assumed 
of  a  science  miuistrr  and  a.  ([ualified  scientific  secre- 
tary ? — I  hardly  know  how  to  give  an  opinion 
d.-grre.  1  lliink  it  is  sr 
a  eouneil  consisting  of 
in  any  ease  1  think  il 
that  it  would  be  of  a 
should  also  be  men  cuii 

13.130.  You    think 
CqUiLlly     grt'at,    pi'ax'tir; 
nrrangements    of    the 

donbledly.  I  cannot  conceive  tlait  (he  special  know- 
ledge of  a  secretary  or  two  assistant  seeretaiies  could 
in  any  way  influence  that  qucsliiMi.  1  (Inidi  that  the 
GovL-rnment  ought  to  have  al.  ils  command,  whenever 
required,  the  services  of  the  most  (_auinent  men  in 
science  which  England  possesses. 

13.131.  What  eifect  do  you  consider  that  (he 
existence  of  such  a  council  would  have  upon  the 
composition  ol'  the  more  ^uieutific  departments  of  the 
jiuljlic  service  ;  do  you  think,  for  instance,  that  (hf; 
organisation  of  the  AdmiruUy,  the  W;ir  Oflice.  niid 
the  Public  Ileahh  OlHce,  might  be  less  scientific  (han 
would  he  necessary  under  other  cireumsl;inees  if  ihn-u 
were  a  .special  Government  department  to  ailvi.«e  upon 
scientific  questions  ? — 1  hardly  can  say  tJiat  T  woukl 
advif-e  any  of  those  depjntmenfs  Iieiiig  less  scientific 
than  they  are  now.  What  1  mean  to  say  is  this,  that 
I  thiid^  all  lh.l^c■  biajiehcs  ol'  the  Govei'jimont  ^hotdd 
lie  specially  seieiitilii'  ''ach  In  its  own  (le])artnu'nt,  Imt 
I  do  not  think  llml  l!iey  ;nv  loo  mndi  m)  now. 

13.132.  (Professor  JliLili;/.)   \>  \\  nut  probal)k' that 
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the  more  scientific  eoi 
had  the  more  likely  they  w* 
good  advice  wliich  tin:  ^elt 
them  than  if  the  conueil  we 
I  shoui.l  say  so. 

13,133.  My  question  was 


111'  rxeiaili\ij  department 
uld  be  to  aii|.reeiaie  tliut 
ntilie  council  might  give 
re  less  highly  qualified? — 

this  :   would   not    the  ad- 
Tlie  witness 


ininistrative  officers  of  any  government  be  more  likely 
to  take  the  advice,  or  to  be  able  to  appreciate  the  ad- 
vice, of  such  a  body  as  a  scientific  council  the  more 

heartily  tho  better  they  were  themselves  scientifically 
trained  ? — Undoubtedly.  1  think  that  whatever  might 
be  the  constitution  of  the  council,  the  heads  of  those 
departments  should  not  be  in  any  way  less  qualified 
than  they  now  are.  They  should  not  be  merely 
administrative  men;  they  should  be  men  capable  of 
administering,  but  at  tho  same  time  they  should  have 
s])c(;ial  scii^ntific  knowledge.  I  mean  to  say  that  I 
would  not  nanove  from  them  the  responsibility  of  a 
proper  amount  of  scientific  knowledge  in  the  cou- 
duetiug  of  their  own  departments. 

13,134.  {Mr.  Samuelson.)  In  the  event  of  the 
ap])oiiifnn^ut  of  a  scientific  council,  have  you  no  fear 
thai  tliei-e  might  be  some  collision,  or,  at  any  rate, 
consideraMe  friction,  between  that  council  aud  tho 
scientific  dei);irtmentsof  the  public  .service  ? — IVobably 
at  fii'sL  iheiT'  rpiglit  be,  but  ultimately  I  believe  the 
confideiiei;  ol'  those  directors  of  the  depjirlinents  would 
be  gained  l.y  the  v(.'i'y  sound  advice  wliich  they  would 
n'eei\'e  from  a  liody  coiiHtituteil  such  as  i  conceive 
it  ought  (olio. 

13,13o.  Has  it  occurcti  to  you  whether  any  modili- 
calion  oi'  tiie  Government  Grant  Committee  of  tlie 
Royal  Society  might,  either  temporaril}'  or  permanently, 
fidlil  the  ofliee  that  you  would  assign  to  such  a 
coun<-il  ? — Tlie  fund  given  to  the  Royal  Society  for 
distribution  is  administered  exceedingly  well  and  very 
carefully  by  the  Committee  which  is  appointed  to  deal 
wilh  it;  but  it  is  so  veiy  small  a  matter,  and  so  insig- 
nilicant  in  comparison  with  the  advancement  of  science 
which  the  steps  under  consideration  would  atfordj  that 
it  hardly  enters  into  consideration.  Supposing 5,000/. 
or  1(),00(V.  were  given  to  the  Royal  Society  to  aid 
in\'cr^tigation3,I  do  not  think  that  that  in  any  way  ought 
to  wel.i;li  in  the  consideration  of  the  establishment  of 
a  science  ndnister  whose  funclioni^  woidtl  be  altogether 
larger  and  much  more  important.  We  Avant  science 
really  cared  fur  in  England  by  the  Slate,  and  we  -want 
all  Slate  tpiestions  relating  to  science  properly  con- 
sidered by  a  body  capable  of  deahng  with  them. 

13.136.  And  that  body  resiionsible  lor  it? — Yes. 
There  is  a  great  difficulty  in  fact  under  existing 
circumstances  in  the  State  dealing  at  all  with  science 
or  wiih  s<'ientitic  men.  There  is  no  de]>artment  of  the 
Goveriunent,  so  far  as  1  kno-w,  which  i>  able  to  fully 
appreciate  the  advantau;cs  that  science  confei's  on  the 
Slale. 

13.137.  {Chili riiia II.)  Is  there  any  point  upon  which 
yon  would  think  it  :idvis;dile  to  make  any  additions  lo 
your  eviilenee? — 1  think  nol. 

withdrew. 


E.  Toumsmd, 
Esq.,  M.A. 


Ej>wai;i>  TowNSE^fD,  Esq,,  iNT.A.,  examined. 


ol'  K]igi- 

Ibe  pruvi- 
:,    in     Ihal. 


I3,13H.  {CIdutwov.)  Yon   are    Prol'^'s 

ue^'ririg  in  Queen's  College,  (..iahv.-Ly  ?— Y 
13,139.  Will  you  be  s..  go<id  a.s'  to  ;.t: 
sioi)  jriiide  for  insti-netion  mi  ejii;Irieei 
College  ?— The  engineering  ,sfM-lenl^  in  1  he  Cipll.'ge  go 
through  a  thl'ei'  years'  eonrse.  The  iirsi  year  is  prin- 
cij.fdly  <jeeiipieil  with  elictni -I  ry,  ino.lern  langna-es, 
pure  rnafheiiialies,  :i]id  in  my  drparl  inrnl  I  gi\e  ^i 
course  of  lee|tire,s  on  <leseri|.i  ive  geomi'try,  (he  for- 
mallon     of    eur\es,    such   as    oeenr  in  maeliinery.  per- 

ol'slnMlows;  in  fa.'!.  geonie|riV>  .Irawin-  in  L'eiieral. 
Il)  the.  drawirig  sehoorilie    ^.InJriifs    of   Ihe    lii'sl,    vear 

Jire  oeen|ne*l   ,,riiieq.ally   I aking  .surxeys    I'r "liehl 

Looks,  and  in  d.-in-  [irrs|,re|ixr.  ;,nd  iso'nielrle  .Ira w- 
ings.  In  (he  Menu. I  year  (he,  shi.lenls  lake  nul  -■. 
course  of  )iiixi;(l  iMatl.eina.lies,  .an<l  a.f-^o  ;i.  course  in 
cxj.i-J'iineiiial  [.hysles.  TlK'y  al^o  aliend  ;,,  ^^eerMhl 
course  in  piue  nia,llirrnalle.- ,  and  Ihry  aliend  two 
coiu-e-  in    the  en^ioecriMv,  .(■lioul.        In  (lie  engineeibig 

school    in    (he    seen(Mi  year     I    c ener  wilh'  (he  Vi>u- 

strnelion    of  tln^    iii,sti' aiN,     Ihrir    adjiiHl  inenl,  iunl 

inanipulati(tns.      TIkmi   I  gi to  the  theory  of  I 

lii  ■  '  '"  '       ' 


Iheodolile,  laying  out  of  railway  cinwes.  measuring 
eaidiworks,  and  subjects  of  ilial  kind,  and  in  additieii 
l(.  Ilial  1  taki-  Ihe  students  out.  in  liie  lield.  In  tlio 
secund  year  we  make  a  practical  siellon  in  the  field: 
we  also  make  a,  large  survey  with  the  chain,  aud  ;i 
tra\erse  survey;  we  measure  heights  with  Ihe  thre- 
doljle,  and  lay  onl.  a  railway  curve.  In  the  oHice 
Mork.  in  Ihe  seeoinlyear,  ihc  students  are  principally, 
occupied  in  plotling  their  section  and  in  taking  out 
lla'  earllnvork  for  a  line  id'  roadway,  computing  the 
acreage  of  iheir  surveys,  mid  in  .li'awiug  bridges, 
roofs,  ;iiii|  |,lrei's  of  maeliinery.  In  the  third  year 
(he  engini'eting  students  take  out  two  COUl'SCS  ill 
naliiral  pliilos(.|ihy,  nn  advanced  course  in  mixed 
maliieniarK-s  applie.1,  and  a  ctause  in  mechanism,  01 
natural  philosophy  api)IIcd  to  niiudunery.  Tliey  also 
(a,ke  onl  a.  course  in  nnncralogy  aud  geology,  along 
wilh  two  courses  in  the  engineering  school.  In  the 
Ihird  \ea^.lIl(^  le<-tnres  i-onslst  priiici|>ally  of  pressures 
in  earlhwoiks,  Ihe  si  resses  in  iiuai  bridges  and  rooi's, 
hydianlies.  Ihe  su]>|dy  of  wa,leT'  ti>  towns,  drain- 
age, pninping  engines,  loeoniof  i\e  engines,  the 
Cofhic  styles  anil  Ibo  <-liissiaa  ordei's  in  archlteetiu'e. 


■g   and    surveying,  witli  and  wilJiout  the  aid  of  the      In  the  drawing  school  they  are  oeeupicd  with  a  moro 
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arlvanced  kind  of  drawing,  such  as  bridges,  canals, 
locks,  and  iron  and  stnne  bridges.  That  is  the  course 
of  lectures  which  they  go  through  in  engineering. 
They  pass  several  examinations  during  the  course. 
There  is  a  sessional  examination  at  the  end  of  each 
year.  The  examinations  consist  of  University  and 
College  examinations.  In  the  College  there  is  a 
special  examination  at  the  end  of  each  year  irre- 
spective of  the  scholarship  examinations,  which  are 
held  for  scholarships  and  prizes,  and  in  the  University 
they  pass  two  examiuatious,  one  at  the  end  of  the 
second  year  and  the  other  at  the  end  of  the  thu'd 
year,  which  is  called  the  diploma  examination. 

13.140.  Then  there  are  three  College  examina- 
tions ?— There  are  three  College  examinations  and 
two  University  examinations,  irrespective  of  the 
scholarship  examinations. 

13.141.  Does  the  University  grant  any  actual  degree 
in  engineering  ? — It  grants  the  degree  of  Bachelor  of 
Engineering. 

13.142.  What  scholai'ships  and  prizes  are  open  to 
students  in  engineering  in  the  College  and  in  the 
University  ? — There  are  five  scholarships  in  engineer- 
ing worth  201.  a  year  each,  two  in  the  first  year,  two 
in  the  second,  and  one  in  the  third,  and  the  scholar 
pays  but  half  the  College  fees. 

13. 143.  Is  each  scholarship  only  tenable  for  a  year  ? 
— Each  scholarship  is  only  tenable  for  one  year. 

13.144.  Are  there  any  University  scholarships  or 
prizes  ? — There  are  two  University  prizes  that  were 
founded  by  Sir  Robert  Peel,  called  the  Peel  Exhibi- 
tions, which  are  given  at  the  first  University  exami- 
tion  in  engineering  ;  one  is  40^.  in  value  and  the  other 
is  30/. 

13.145.  What  fees  are  paid  by  students  in  engineer- 
ing ? — About  10  guineas  on  the  average.  In  the  third 
year  it  is  something  smaller ;  1  think  it  is  six  or  eight 
guineas. 

13.146.  In  the  opinion  of  the  College  authorities, 
to  what  extent  ought  practical  instruction  to  be 
carried  in  the  school  ? — With  regard  to  the  amount  of 
practical  instruction  that  can  be  carried  on  in  the  school, 
the  College  does  not  profess  to  give  the  knowledge  that  is 
requisite  for  a  practical  eognieer.  Our  engineering  stu- 
dents, after  taking  out  their  diploma  in  the  University, 
are  recommended  to  go  into  the  office  of  an  engineer  for 
one  or  two  years  to  learn  the  practical  part  of  their  work. 
As  far  as  the  College  is  concerned,  it  is  the  general 
opinion  that  it  would  be  utterly  impossible  to  give  the 
amount,  of  instruction  there  which  would  enable  an 
engineer  to  undertake  works  on  coming  out  from  the 
College.  They  may  be  taught  in  the  College  survey- 
ing, levelling,  the  making  of  traverse  surveys,  the 
laying  out  of  railway  curves,  aud  simple  practical 
operations  of  that  kind  ;  but  as  to  getting  up  extensive 
plans  for  supplying  towns  with  ^vater,  or  larger  engi- 
neering works  of  that  kind,  I  do  not  think  it  could  be 
done  with  advantage  in  the  College. 

13.147.  At  what  age  do  the  students  in  engineering 
usually  obtain  their  degree  ? — I  think  about  20  or  21. 

13.148.  Do  they  not  find  themselves  to  be  rather  old 
to  go  to  an  engineer's  for  the  practical  part  of  their 
education  ? — No  ;  it  may  vary  from  19  to  21,  but  I  fancy 
that  they  very  seldom  take  out  their  degree  before  19. 

13.149.  What  number  of  students  in  engineering 
have  you  usually  in  the  Gralway  College  ? — The  ave- 
rage is  16  in  the  three  years.  I  cannot  speak  very 
accurately  about  the  other  Colleges,  but  I  think  in  the 
Cork  College  the  number  of  students  is  greater.  It  is  a 
much  larger  town,  and  there  are  more  wealthy  people 
there.  I  think  the  average  of  our  thi-ee  Colleges  is 
something  like  60.  The  number  has  declined  a  little 
the  last  couple  of  years. 

13.150.  Can  you  state  what  are  the  literary  attain- 
ments that  are  required  from  students  in  engineering  ? 
— Independent  of  the  Matriculation  examination,  they 
attend  a  course  of  French  or  German,  which  is  com- 
pulsory, during  the  first  year,  and  they  are  examined 
in  this  at  theu"  first  University  examination. 

13.151.  Are  you  able  to  say  how  far  the  system 
adopted  in  Galway  is  similar  to  the  system  adopted  iu 


other  engineering  schools  ? — It  is  precisely  the  same  £■  Towjisend, 
as  the  system  adopted  in  Trinity  College,  Dublin,  and  -^-^9-.  -^-A. 
Glasgow  and  Edinburgh,  and  it  is  pretty  much  the  7"T~7q7 

same  as  the  school  in  Paris,  the  llcole  Centrale,  which       _1Z__  ' 
is  one  of  the  principal  engineering  schools  there  ;  and 
with  regard  to  London,  I  think  it  is  pretty  much  the 
same  as  in  King's  College,  London,  and  University 
College. 

13.152.  {Professor  Stokes.)  Do  not  the  Dublin 
students  actually  practise  while  they  are  going  through 
their  University  course  ? — It  is  not  usual ;  they  first 
take  out  their  diploma.  A  man  may  attend  during 
the  third  year,  if  he  has  an  ojDportuniLy,  the  ofiice  of 
an  engineer  simultaneously  with  the  course  in  the 
University,  but  it  is  considered  more  advisable  not  to 
do  so  until  he  has  completed  his  College  course  alto- 
gether. I  am  not  aware  of  any  such  regulation  in 
Trinity  College,  Dublin.  I  know  it  was  not  so  in  my 
time,  for  I  took  out  my  diploma  there ;  but  after  the 
diploma  the  students  are  directed  to  enter  the  office  of 
an  engineer  having  the  construction  of  works. 

13.153.  {Chairman.)  Can  you  give  the  Commission 
any  information  with  regard  to  the  nature  of  the 
instruction  given  iu  the  school  of  chemistry  ? — Yes. 
There  is  first  a  course  of  lectures  given  in  the  first 
year,  extending  over  thi-ee  terms.  The  first  and 
second  term  and  part  of  the  third  term  are  principally 
occupied  by  lectures  on  inorganic  chemistry,  and  a 
portion  of  the  third  term  is  devoted  to  organic  che- 
mistry ;  and  in  addition  to  this  there  is  a  practical 
course  of  instruction  given  in  the  laboratory  which 
the  students  attend,  aud  for  which  there  is  a  very 
moderate  fee. 

13.154.  Is  the  College  provided  with  an  adequate 
chemical  laboratory  ? — Yes,  it  is. 

13.155.  Can  you  give  us  any  information  with 
regard  to  the  nature  of  the  instruction  given  in 
the  school  of  geology  and  mineralogy  ? — The  course 
of  lectures  iu  geology  and  mineralogy  extends  over 
three  terms  also.  The  first  term,  I  think,  is  princi- 
pally occupied  with  physical  geography  and  physical 
geology ;  the  second  term,  I  believe,  is  occupied 
with  lectures  ou  miueralogy  and  the  nature  of  rocks, 
aud  the  third  term  with  palfeontology ;  and  in 
addition  to  that  the  students  make  practical  excur- 
sions, accompanied  by  ihe  professor.  The  museum  is 
well  supplied  with  fossils,  which  are  ranged  strati- 
graphically  ;  there  is  a  very  good  supply  of  rocks, 
both  native  and  foreign,  and  of  course  Irish ;  and 
thei'e  is  a  very  good  supply  of  models  of  crystals,  along 
with  diagrams,  and  geological  maps  and  sections  that 
are  used  for  lecturing  purposes. 

13.156.  What  is  the  instruction  given  in  the  school 
of  natural  history  ? — There  is  a  course  of  lectures  on 
zoology,  extending  over  a  portion  of  the  three  terms, 
and  also  a  course  of  lectures  on  botany.  There  is  a 
museum  of  natural  history  which  is  tolerably  well 
supplied  with  animals,  and  very  fine  diagrams  and 
plants.  The  professor  has  the  power,  which  he  exer- 
cises, of  getting  flowers  from  Dublin  for  practical 
instruction  in  botany,  and  the  studeuts  make  botanical 
excursions  and  herborisations,  accompanied  by  the 
professor. 

13.157.  How  are  the  numbers  at  the  College  who 
take  up  those  branches  of  knowledge  compared  with 
those  who  are  applying  tliemselves  chiefly  to  classics  or 
to  mathematics  ? — I  should  think  that  there  is  a  far 
greater  number  taking  out  scientific  courses  in  com- 
parison with  those  attending  purely  classical  courses. 

13.158.  Are  you  of  opinion  that  engineering  schools 
generally  are  under  disabilities  in  consequence  of  the 
establishment  of  Cooper's  HiU  College  ? — We  feel 
that  it  is  a  great  hardship  to  students  entering  the 
Irish  Colleges,  or  the  English  or  Scotch  Colleges,  to 
have  to  come  to  London  and  pass  an  entrance  exami- 
nation at  the  Cooper's  Hill  College,  which  is  rather 
of  an  elementary  nature,  in  order  to  compete  for  the 
Indian  appointments,  which  are  given  three  years 
subsequently.  Aud  if  they  do  not  pass  that  pre- 
liminary entrance  examination  they  cannot  compote 
for  the  final   examination   which  takes  place  threo 
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\  sui'jects  ot*  exii- 


£.  TownsenJ,    years  after.     It  is  a.  havdsbip  for  the  Insli  atudentsto 
Esq.,  M.A.'    come  over  here  to  pass  au  entrance  examination  which 

is  rather  of  an  elementary  IduJ,  when  they  can  do  so 

12  July  1872.     j^j  the  CoUegcs,  and  really  do  so. 

13,lo9.  Except   wi(h   respect    to   this    elementary 

examination,  do  you   conaider  that  in  other  respects 
your  enfrineering  students  iiro  under  a  disadvuntago  .'' 

1  ilo.     With  regard  to  the  Cooper's  Hill  College,  I 

find,  by  the  latest  information  given,  that  lieforo  a 
eandidatc  can  corapeto  for  tlie  liiial  examination  lie 
has  to  pay  a  fee  of  forty  pounds.  For  the  Civil  Service 
Indian  appointments  the  candidates  have  only  to  pay 
five  guineas,  and  1  am  not.  a,war(^  that  they  hiuc  to 
pay  any  fe<'  in  the  tcicgrnph  or  forest  ^cvviee,  Imt  I 
have  a  paper  of  the  instrucliuns,  liy  which  I  find  that 
before  they  can  ('om|iele  hu'  tli 
ai^pnintinents  in  lfs74  tliey  w 
ol'  40^. 

13,160.  {Dr.  ^harpci/.)  Ilavt 
any  iirescribed    course  of  insli'iiel.io 
into  that  examination  ? — ISo.    lliere 
course  :  they  nieri_'ly  give  a  list  ol  t!i 
mination  for  enlrance. 

]3,1(S].  For  the  ad\-aiiecd  exanili 
show  that  they  have  been  sindyin 
any  institution'?— 1  do  not  know  tliat  they  actually 
require  them  to  study  in  any  coUege,  hut  they  re(piire 
tliera  to  ])rodin'e  a  testimonial  or  certiHcate  to  the 
cHect  that  they  have  been  Liugagcd  in  works  foi-  at 
least  eight  months. 

13^162.  Have  they  to  compete  with  the  |)upiLs  of 
Cooper's  Hill  College? — There  is  Komc  doubt  about 
that.  It  states  that  the  fiual  examination  is  to  be 
(iualifyiug  ;  but  whether  they  arc  to  compete  with  (he 
Cooper's  Hill  College  pupils  T  cannot  say. 

13,163.  {Professor  Smith.)  It  Is  not  advertised  as 
.1  competitive  examination,  is  it  ? — I  think  it  is  siati.-d 
that  the  second  examination  is  tpialifying,  if  they  are 
found  to  come  up  to  Ibf  standard. 

13,Ui-b  [JJr.  Sharpcij.)  Niiitposing  there  are  a  num- 
ber that  are  found  (]ua!itied,  and  there  ai'e  not 
a|ipriintments  ibi  all,  who  niakos  the  selection? — The 
Civil  Service  Commissioners  conduct  the  examiiKition  ; 
1  cannot  say  who  luakes  tlie  selection.  Then  with 
rcard  to  the  engineering  students,  they  labour  under 

The  witness 


nuist   they 


some  disabilities  compared  with  the  students  studying 
for  Government  employment  in  other  services.  For 
instance,  take  the  Civil  Service ;  after  they  have  passed 
the  first  competitive  examination,  wliich  is  the  great 
trial  examination,  each  successful  .student  is  allowed 
by  the  Government  300/.  in  order  to  study  the  more 
practical  part  of  his  profession  during  the  two  years 
of  probation  before  he  passes  the  second  examination. 
In  the  Forest  Department  I  think  they  are  allowed 
100/.  a  year  for  two  years  after  having  pjissed  the  first 
examination,  and  in  tlie  Telegraph  a  similar  sum  ;  and 
in  tin;  .Medical  Department,  when  the  students  go  to 
Nctley,  after  liaving  passed  the  first  competitive 
examination,  they  are  allowed  Is.  a  day,  but  in  the 
engineering  they  get  nothing.  An  engineer,  in  my 
o]>inion,  requires  it  a  great  deal  more  than  any  of  the 
other  (h'partments,  becanne  his  education  is  far  more 
e\iiensi\e.  Aiicr  Ik-  heaves  College  he  has  to  pay  a 
bilge  fee  of  at  least  100  guineas  a  year  to  any  engineer 
who  lias  the  construction  of  works,  in  onler  to  get  an 
oji]>ortunity  of  ](ract,ising  i'<jr  tv/o  y<'ars. 

13,IGo.  {Chiiriiiiin..)  Has  any  reason  been  assigned 
for  this  dislincliuii  'i — I  bavo  not  heard  of  any. 

13,I'>(j.  Do  a  large  number  of  }-our  engineering 
students  study  at  Gatway  with  a  vie'w  to  obtaining 
ap[iointments  in  India  ? — Nearly  all  the  students  look 
forward  to  Indian  apiK^iininients. 

13,  l*>7.  {Professor  Sinitk.)  Do  youi"  students  otfer 
themselves,  as  a  rule,  for  the  competitive  examinatioa 
for  Indian  appointments? — Yes,  they  all  study  with 
that  view. 

13.168.  Is  there  an  entrance  fee  for  that  competitive 
examination  ? — I  am  not  aware  that  there  is  any  fee 
for  tlie  entrance  examination. 

13.169.  {Chairmoii.)  Are  tlierc  aiiy  other  points 
upon  which  you  would  like  to  make  additions  to  the 
stateinenis  which  you  Imve  made  to  us  ? — I  should 
like  to  say,  that  as  fiir  as  the  funds  at  our  disposal  in 
Galway  are  available,  1  think  they  are  laid  out  in  a 
most  judicious  manner  for  managing  the  school;  but  if 
there  were  any  other  fund  from  which  we  could  draw 
a  small  sum,  I  should  like  to  have  an  assistant  to  aid  nie 
in  the  drawing  school.  I  have  drawn  up  a  description 
more  in  detail  of  the  engineering  courses,  which  1  can 
hantl  in  (dcliccri/u/  i/i  the  same).  [See  Ai'pendix  V.j 
withdrew. 


A.  H.  Crl.i'^, 
£^q.,  LL.D. 


AviXniT.  HiLI".  C'LIITIS, 

13.170.  iCItolruuiH.)  You  arernifessor  of  Natural 
I'Idlosopby  in  (Queen's  LVtllrge,  Galway  ?— I  am. 

13.171.  And  you  also  lioM  the  appointment  oi'  Tro- 
fessor  in  the  University  ? — 1  do,  by  the  tenth  section 
of  Ihe  University  charter.  We  arc  [irofes.-^ors  holli  in 
llii^  College  and  in  the  University. 

13,17:^.    IJut  your  duti.'S    :n-e    solely  eoniiiird     to     (he 

College,  are  tliey  not  ? — No,  wee.\auiine  in  Dnhlia  as 
professors  of  tlie  University. 

13,173.  IJiil,  you  do  not  fea<'Ii  in  Dublin  ?— No, 
tlio  University  is  injt  a  teaching  body  -.il  all. 

I3,]7'l.  Youi-  duties  at  Diililin  are  solely  (hose,  of 
examiner? — Kxaclly.  Tin;  sludeiits  of  iIk^  three 
colleges  ineel  iu  Diddiri  for  examination  in  <.)e|i)ber, 
both  for  the  [irevious  examinations  and  1 1n;  decree 
exainl nations.  The  1 1  nivei'sily  exaiinnal  inns  ol'  \\  liieii 
l'r<, lessor' Ti.wHM'nd  s].oke  are  eondiieleil  iu   Did.lin. 

13,]7o.  Are.  :i.||  l.he  prolessors  in  (.he  eollege,s  like- 
wise pi'ol'essors  in  flii^  I  Ini  versil.y  ?— Ve.s,  bul,  not  all 
cxauii[iei's  ;  this  will  re<|iiin.  a.  little.  ex|ilanaiion. 
'J'lierc  was  a  new  charier  in  llie  year  bStid  issued  to 
the  (iu(^eu's  Collen..s,  ,.,,„|  Muy  prnlessof  who  did  not 
■\visli  1,o  a';ee,|j|,  Ihe  ,i(i(y  ,,1'  examining  every  year'  was 
allowed  to  e,r,Mliiine,  lo  hold  his  inotessorsh i "|.  oil  t.lie, 
terms  of  th(^  previous  e.haii.er,  arul  some  ie\v  did 
refuse:  Frolessor  UeVei  iiM.uf,  Mr.  Lewis,  (li<r  I'mlr.sM.r 
of  Latin,  anil  JVll'.  Uf^;nl,  l  lir  ri,,lessur  ol'  Lo-ir  and 
Metaphysics,  n  intrndir'r  of  the  lai-lisli  har,  nil  <,r  tlio 
Coi'k  l^ueeilVs  Colh'ge,  rel'used  lu  aeee|.l,  the  new 
charier,  so  that  tliese  geiitlenieii  a.re  ji.il,  e\;j,iiiiii,.|-s  ,,f 
tlio  Universily,  alMiougii  irrcluded  in  ||ii_>,  |j^[,  ^j' 
Univeihily  jtr'ol'cssoi's. 


Esq.,  LL.D.,  examined. 

13,17fj.  Witli  respect  to  all  appointments  which 
have  been  made  subsequent  to  the  new  charter,  the 
professors  are  equally  ]irofessors  in  the  University 
and  in  the  Colleges  ? — Certainly,  and  examiners  also. 
'J'liey  have  no  tqitiou.  There  is  a  salary  as  examiner 
for  the  Universily  annexed  to  the  professorships. 
I'ar'l  ill' our  salary  is  deri\ed  from  that  source. 

13,177.  Will  you  be  so  good  as  to  desci'ibe  tons 
the  mtture  and  scope  oi'  the  instruction  given  in 
(^uceri's  Ci>llege,  (.ialway,  in  mixed  ma.thematics, 
ex|ieriniental  physics,  and  ap[ilied  natural  philosophy? 
—  1  ha.ve  live  diifcrent.  courses  ;  in  I'ai'l.  the  number 
of  sludeiils  attending  nio  is  very  great,  because  the 
arts  students,  medical  students,  and  engineering 
sindeirls  are  all  obliged  to  attend  one  or  more  of 
nry  eonr\ses,  Medical  students  are  obliged  to  attend 
a  eonr-se  (>!'  experimental  physics,  including  easy 
meeliairics,  mechanics  not  rciiulring  \ery  much  uiathe- 
nialiirs  is  irr  their  i-ase  included  in  experimental 
jihysies  ;  in  other  ela,sses  ex[>eri mental  [)liysics  is 
sui'iiosed  lo  exeliide  mechanics.  The  medical  class 
alU'iid  generally  l.lio  lii-st  and  second  terms,  the  meilical 
eduea.l.ioii  ex(errdso\er  four  years,  a ird  medical  students 
miiy  l,a,keniy  course  in  a.ny  year  they  choose.  Tlio  arts 
students  irr  the  second  year  are  obliged  to  attend  a 
course  in  mixed  niathematics-  1  have  two  such  classes, 
nm^  for  hoiH>ur  students  and  the  other  for  the  pass. 
TIrere  are,  I  may  remark,  10  junior  scholarships  in 
the  second  year  of  arts,  ami  these  are  equally  divided 
between  science  arrd  classics.  T'lio  live  scienco 
Hcli'dars  a,i-e  obliged  tij  take  honour  courses  of  pure 
and  mixed  mathematics,  and  the  live  classical  scholars, 
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honour  courses  in  Latin  and  Greek  ;  nil  are  ohliged  also 
to  pass  examinations  in  the  subjects  of  the  classes  which 
they  have  attended,  and,  if  they  do  not  pass  in  each 
of  these  subjects,  they  lose  their  scholarships  ;  they 
get,  however,  a  chance  of  passing  the  supplemental 
examination  afterwards  in  October.  If  they  do  not 
attend  the  honour  classes  they  attend  the  pass. 
With  regard  to  the  engineering  class,  Mr.  Townsend 
has,  I  think,  explained  already  that  the  engineering 
students  of  the  second  year  attend  two  classes ;  they 
attend  an  honour  class  of  mixed  mathematics,  and 
also  an  honour  class  of  experimental  physics.  With 
regard  to  the  third  year  students,  I  should  have  men- 
tioned that  the  arts  men  of  the  third  year  attend,  if 
they  choose  to  select  it,  the  honour  class  of  mixed 
mathematics,  or  the  honour  class  of  experimental 
physics,  or  possibly  both.  I  have  had  cases  where 
students  have  attended  both.  In  order  to  explain 
this,  I  may  mention  that  the  arts  students  of  the 
third  year  are  allowed  in  the  University  curriculum, 
which  is  the  one  followed  out  by  the  three  colleges, 
certain  latitude  as  to  the  subjects  in  which  they  will 
present  themselves  for  their  degree.  The  College  rule 
is  more  stringent  thau  the  University  rule  ;  they  are 
obliged  to  attend  four  courses  of  lectures,  of  which 
two  may  be  honour  courses  selected  by  the  student. 
In  presenting  themselves  for  their  degree,  candidates 
for  honours  will  select  any  one  branch,  or  more,  in 
which  honours  are  given,  and  they  may  exclude  every- 
thing else  ;  hut  of  course  they  must  have  passed  the 
College  examination  previously,  and  when  I  spoke  of 
a  course  of  lectures  all  throughj  I  included  in  the  idea 
the  passing  of  the  examination  subsequently,  otherwise 
the  course  of  lectures  is  lo.st. 

13.178.  In  all  branches  is  there  one  College  exa- 
mination annually  ? — Yes.  Every  course  of  lectures 
has  its  corresponding  examination.  There  is  one 
exception  to  the  examination  being  obligatory,  the  medi- 
cal students,  unless  they  be  scholars  or  exhibitioners, 
are  not  obliged  to  pass  the  College  examination  in  my 
subject,  and  in  some  others.  This  is  the  only  exception. 

13.179.  Can  a  student  obtain  his  degree  at  the 
University  by  passing  in  honours  in  experimental 
physics  alone  ? — No,  ho  must  take  chemistry  with  it. 
Chemistry  and  experimental  physics  form  a  group. 
Perhaps  I  may  add  that  pure  and  mixed  mathematics 
form  a  group,  and  modern  lauguiiges  form  a  group. 
A  man  must  take  two  languages.  Any  three  of  the 
following — metaphysics,  English  lauguage  and  litera- 
ture, logic,  history,  and  political  economy  form  a  group 
in  the  same  way  ;  but  the  Calendar  will  fully  explain 
this.  It  is  a  common  thing  for  the  .students  to  take 
honours  in  two  groups. 

13.180.  Are  there  a  considerable  number  of  students 
who  go  through  the  course  of  experimental  pliysics  ? 
- — All  the  engineering  students  take  the  honour  class, 
and  any  students  in  arts  who  are  going  up  for  the 
degree  of  B,A.  in  experimental  physics  and  chemistry. 
Last  year  my  honour  cUiss  in  experimental  physics 
consisted  of  seven. 

13.181.  Were  they  all  engineering  students  ? — No  ; 
there  were  three  engineering  and  four  arts  students. 

13.182.  Does  the  University  give  any  degrees  that 
are  called  science  degrees  ? — Tiiere  is  a  degree  of 
doctor  of  science,  and  one  of  bachelor  of  science ;  the 
former  has  never  been  given  except  in  two  cases;  in 
each  case  it  was  an  honorary  degree  which  was  con- 
ferred. Neither  of  these  degi'ces  has  ever  been 
competed  for  that  I  know,  and  I  think  could  not  have 
been,  or  I  should  have  known  it.  There  is  the  ordinary 
B.A.  degree  and  the  JVI.A.,  which  may  be  given  for 
science  or  classics  in  any  of  those  groups  of  subjects 
which  I  mentioned  before. 

13.183.  Are  they  al!  equally  entitled  degrees  in 
arts  ? — Yes. 

13.184.  Are  there  many  students  in  meJicine  in 
the  College  ? — Yes,  the  medical  school  is  very  large 
indeed.  1  can  only  speak  confidently  of  those  who 
have  attended  myself.  I  had  31  Jast  year;  tliat 
would  represent  on  an  average  about  the  first  year's 
class.     The  number  of   inthviduals  attending  me  iu 


all  the  classes  put  together  was  54,  and  the  number  of 
medical  students  attending  anatomy  and  physiology 
was  73. 

13.185.  (Dr.  Sharpcij.)  Do  those  consist  of  both 
first  and  second  year's  men  ?— They  consist  of  alL  the 
medical  students  in  the  College. 

13.186.  {Chairman.)  Must  a  candidate  for  a  degree 
in  medicine  take  a  degree  in  arts  previously  ?— No, 
he  need  not.  It  is  required  in  Trinity  College, 
Dublin ;  but  it  was  as  a  substitute  in  part  for  the 
arts  degi-ee  that  experimental  physics  and  modern 
languages  were  required  from  candidates  for  a  medi- 
cal degree  as  to  some  extent  an  equivalent. 

13.187.  (Professor  Smith.)  Is  the  examining  body, 
which  conducts  the  examinations  for  degrees  in 
Dublin,  entirely  composed  of  the  professors  of  the 
University!' — It  is,  so  far  as  the  degrees  in  arts,  law, 
and  engineering,  are  concerned. 

13.188.  Is  there  no  external  element  of  any  kind 
in  the  examining  body  ?— In  medicine  there  is.  I 
presume  it  was  considered  that  it  would  not  be  con- 
venient to  take  away  the  medical  professors  from  the 
sphere  of  their  private  practice.  The  only  medical 
men  that  do  examine  ex  officio  are  the  Professors  of 
Anatomy  and  Physiology.  The  others  are  elected 
every  second  year  by    the  Senate  of  the  University. 

13.189.  Ave  the  requirements  for  a  degree  difficult; 
is  it  supposed  to  be  a  severe  degree  examination  in 
arts  ? — Certainly  I  consider  that  our  standard  is 
fully  as  high  as  the  Trinity  College  standard.  I  was 
a  Trinity  College  student  myself,  and  I  consider  that 
our  scale  is  q^uite  as  high. 

13.190.  It  is  intended  at  least  that  it  .should  he  as 
high  ? — Certainly. 

13.191.  Can  you  state  what  is  the  average  number 
of  degrees  in  arts  taken  in  any  year  in  the  Univer- 
sity ? — No,  I  cannot,  but  it  is  considerable.  The 
secretary  of  the  University  could  easily  supply  it  for 
any  number  of  years'past.  They  finnuaJly  print  a  paper 
with  the  hst  of  names  on  it,  wliich  would  give  the 
Commission  tlie  information. 

13.192.  To  what  extent  is  the  instruction  in  your 
honours  class,  for  instance,  in  mixed  mathematics, 
carried  ? — There  is  no  special  course  of  lectures  for 
the  M.A.  degree,  hut  I  have  often  expressed  my  will- 
ingness to  give  one  if  students  would  present  them- 
selves ;  there  is,  however,  a  difficulty  about  it,  because 
in  most  cases  the  men  who  take  out  the  M.A. 
degree  in  pure  and  mixed  mathematics  are  men  who 
have  obtained  Indian  writerships,  and  of  course  it 
would  be  impossible  for  them  to  remain  in  the  College, 
as  they  have  to  be  present  in  London;  but  I  have 
always  expressed  my  wilhngncss  to  have  a  separate 
class  in  that  honour  course.  The  honour  course  in 
mixed  mathematics  for  the  IJ.A.  degree,  is  Tod- 
hunter's  Statics,  Tait  and  Steele's  Dynamics,  Parkin- 
son's, or  Lloyd's,  Optics,  Godfrey's  Astronomy,  with 
parts  of  Ilouth's  Dynamics  of  a  Rigid  Body,  and  a 
portion  of  Newton's  Principia.  For  tlic  M.A.,  it  is 
the  same,  with  the  addition  of  the  lunar  theory,  a 
considerable  portion  of  Newton's  Principia,  with 
certain  sections  of  the  work  ])y  Sir  William  Thomson 
and  Professor  Tait,  ami  we  had,  until  lately,  also 
Laplace's  Theory  of  Precession  and  Nutation. 

13.193.  In  your  class  of  experimental  physics  have 
you  any  means  of  giving  practical  instruction  to  the 
students? — I  make  all  tlie  leading  experiments  before 
the  class. 

13.194.  But  you  have  no  means  of  making  the 
students  themselves  pei'form  experiments  in  experi- 
mental physics  ? — No. 

13.195.  Is  there  no  laljoratory  arrangement  of  any 
kind  ? — No,  there  is  not.  I  should  be  rather  un- 
willing to  allov/  students  generally  to  use  many  of  the 
expensive  apparatus  that  wc  have,  as  they  would  be 
difficult  to  replace  if  they  were  injured  by  being 
carelessly  used;  There  is,  however,  a  practical  chemical 
labaratory. 

13.196.  You  referred,  I  think,  and  also  Mr.  Town- 
send,  to  the  scholarships  and  exhibitions  that  are  given 
away ;  how  many  of  them  arc  given  away  in  your 
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A.  H.  Curtis,    department  in  each  year  ? — Strictly  speaking  I  have 
Esq.,  LL.D.     very  little  to  do  as   Professor  of  Natural  Philosophy 

with  the  scholarships  at  all,  because  the  first   year's 

12  Joly  1872.  gfmjeuts  of  course  aie  cxamiued  in  business  that 
docs  not  concern  my  Chair  ;  then  for  the  second  year's 
scholarships  (hey  are  examined  in  the  business  of  tlie 
first  year;  and,  as  those  students  do  not  come  to  me 
till  the  second  year,  I  do  not  examine  them  either. 
Again,  it  was  found  that  the  examination  for  llie  tliird 
year's  scholarships  intcrlVred  so  ranch  with  l.lic  llrst 
examination  in  arts,  that  it  was  tlunt-^hl  better  to 
dispense  with  it,  ami  the  stndcnls  wiio  fjain  a  scholar- 
ship at  the  commencement  of  the  second  year,  arc 
allowed  to  hold  it  for  the  second  and  third  years.  So 
tlud  1  have  very  little  lo  do  with  the  scholarship 
examinations.  Tlic  only  scholarships  forwhii'li  1  exa- 
mine as  TVolcssor  of  Natural  Pliila^i 
year's  enj^incrrlnG;  sfliohirshij\  my  t 
and  the  medical  scholarships  of  the  t- 


.hy  are  Ibc  tJiinl 
iiiur  scliolai'siii]"!, 
cond  year  ;  Imt  I 
The  witness 


may  mention  that  I  examine  for  the  first  year's  scholar- 
ships in  order  to  assist  the  Professor  of  Mathematics. 

13,197.  {Professor  Stokes.)  Are  those  subjects 
whicli  you  have  mentioned,  such  as  the  lunar  theoiy, 
precession  and  nutation,  necessary  for  all  who  take 
the  M.A.  degree  in  that  line  ?  —  Precession  and 
nutation  has  been  left  out,  but  it  was  necessary  for 
years. 

13,]9H.  But  rigid  dynamics  and  the  lunar  theory 
.arc  still  requisite  ? — Yes,  rigid  dynamics  and  the  lunar 
theory  arc  an  essential  part  of  the  honour  course.  If  a 
.student  dispensed  with  that  part  of  the  subject,  he 
would  do  so  at  his  peril,  but  it  would  be  possible,  by 
very  high  answering  in  other  subjects,  to  make  up  for 
the  omission. 

13,l!)9.  (  ('/n/in/uiit.)  Arc  there  any  additions  wlii(-h 
you   think   dcsiralile    to  make  to  yoiir  evidence  ? — I 
think  not. 
withdrew. 


Adjourned  to  Wednesday  next,  at  12  o'clock. 
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PUESENT  : 

His  Gkace  the  BITKK  OF  BEVONSIItliK,  K.G.,  in  the  CiiAiit. 
Sit.  Ja:iies  PmLLirs  KAY-SnuTTLKwoRTii,  TJakt.      I       George   CIabkiel    Stokes,   Esq.,    M.A.,    LL.D,, 
TnoMAs  Henkv  Huxley,  Esij.,  LL.D.,  F.R.S.  |  Sec.  R.S. 

IIeney  -lonN  Stephen  Smith,  Esq.,  M.A.,  F.R.S. 


Sir  Roeert  K^vne,  LL.D.,  F.R.S.,  examined. 

13.200.  (Chdirmri.ii.)  You  arc  President  of  Qneen's  seen  that  the  amount  of  work  done  by  those  professors 
Crillege,  Cork  ? — Y-s.  is  very  large,  and  a  great  deal  of  it  is  obliged  to  be  of 

13.201.  You  arc  aware  that  the  Commission  are  a  rather  more  elementary  character  than  we  should 
concerned  chiefly  with  the  course  of  scientific  in-  wish,  were  the  circumstances  different.  There  is  in 
sfruction  in  tlie  C'^llege,  but  possibly  you  may  wish  Ireland  a  very  great  deliciency  in  the  middle-class  oi- 
to  make  sohk;  remarks  with  regard  to  the  system  of  secondary  schools,  owing  to  which  many  of  the  students 
instruction  adopted  in  the  College  genet-ally,  and  who  enter  in  the  Cork  College  enier  with  rather  a  low 
any  remarks  that  you  may  wi.^h  ((■  make  on  the  standard  of  preparation.  In  mathematics,  for  instance, 
general  subject  we  shall  be  very  glad  to  hear? —  which  is  the  only  scientific  subject  in  our  entrance 
The  Commission  is  probably  already  aware,  having  exuminution,  our  Professtu-  of  Mathematics  is  obliged 
had  some  of  the  professors  of  the  Queen's  Colleges  to  commence  his  systematic  instruction  at  the  point  at 
before  them,  that  the  (Queen's  University  and  tlie  which  he  receives  the  students,  and,  hence,  in  the  first 
Queen's  Colleges,   which   form  part  of   it,  -were    in-  year  in   mathematics  the  teaching   is  necessarily  of  a 


tended  for  the  purposes  of  the  general  educntton  oi' 
tlie  country,  not  exclusively  fur  scientific  edncafinn, 
or  for  profes-^ional  education,  but  foe  allbrdin--  laei- 
litics  for  gen-'r;i|  nnlACfsilv  i/dueatiun,  inrlnditi^r  l,(,ih 
literature  ;ind  .^-eii/nce,  Aev'ordiii;j:l y,  we  lia\e  in  earb 
of  the  Quer-nV  (>jlh'gi;s  a.  nuad.ef"  ui"  jirofes.MH's,  niid 
in  tbe  Cni-k  f;olh'ge,  wilh  wbieh  1  an)  eonnrcted, 
altogether,  .^Mj.e  19  (they  are  not  exrictly  thr  same 
in  ;i.ll  llie  I|,,-f.e  eolleges),  of  win-m  fi\e  .-ire  specially 
l-iofe-.o!---  of  llteniT-y  subjects,  Ibi'  clll^sie  ami  im^lrrn 
langnaL';e.-,  ruid  history  lui-l  litcnilufe  -encriilly,  :ii,il 
the  remainder  ;irc  dividend  a.rru,n:rs(,  llie  u\  her  fiLeidtics. 
We  have  in  Mir-  scientiMe  .livi.HM,,  ,,[  (he  K;ieid(y<^r 
Arts  in  Cnrk  at  ].resent  seven  [.r(,ress.a-s  :  a.  I'rol'essur 
of  MaUeaiiMlie.,  ;,  |',.,f;..sof  of  Natural  l'hdos(ipliy,  :i 
]V)re-.-f,inf('heiMistry,a  I'nilessororNalnra!  Ilislmy, 
■nelndin;r  /oid-v/v  itnd  liolany,  a.  I'l'onwor  ofCeide'  v. 
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subject  is  trea,ted  a,s  a  m; 
special  University  deij-i're 
we  consider  that  ilie  \*y,A\ 
is  a  member  of  ihe  V'w 
professors  of  Logic  :i.iid  ,M 
KcoMomy,  liclong  lo  these 
of  Arts.  The  dejiai'lnieni 
conducted  Ijy  tlic  itrolessn 
other  modes  of  ilhisti'.atioi 
given  by  eai^li  })roi'essor, 
which  the  proiessoi'  j,n\'e,s. 
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11  will    llnd  in  II 
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which  is  laid  before  Parliamcut,  from  which  it  will  be 


■mentary  chai-acter  than  we  could  wish.  That 
applie--  aNo  in  the  literary  subjects  of  the  matriculation 
ex.iLninaiion,  espceially  (Jreck,  the  preparation  in  the 
Irisli  seeondnry  selinols  being  rntlicr  del'ccrive  in 
(h'eek.  Li  Lalin  the  :-l  udeiils  L'ome  to  us  nuieh  belter 
prepared.  \\\  iViriid  I'n. feasor  Fngland.  our  Professor 
of  Natural  liiilosophy,  who  is  in  attemhuuw  will  be 
able  to  su|iply  lo  Ihe  (.V»nnuissioii  more  exact  informa- 
tion with  n^gjud  lo  the  scientilie  dcpaitmcnts  than  1 
could  jircti'iid  logivc  ;  but  in  the  I'lU'liamiMilarv  Rcjuirt 
(iiuw  sirbiiii(led)  is  given,  in  Ap])cndix  F.,  the  reports 
oT  Ihe  se\eral  |>rnl'essors  ,>n  their  special  departments 
W'v  (he  la~l  se-Mon,  ihal  is  to  say.  not  for  the  session 
new  (do.sed,  hill  Ibr  iIk:  pivcediiig  Session.  However, 
tliey  ilo  not  materially  dill'er  from  one  session  to 
ann'ther.  The  repurl  (d"'  Ihe  Professor  of  .Malhematics 
is  here,  and  alsn  llial  nt  the  Professor  of  Natural 
riiilnsophy,  Im.I.  nwiii-  (o  peculiar  circumstances,  the 
reporl  (dlhe  I'rofessur  ol' Chemistry  is  not  here.  Our 
ri'nh'ssor  nf  Cbeinislry  died  in  the  early  pmt  of  last 
session  bei'nre  he  had  sent  in  Ins  annual  report.  Tho 
list  of  subjects  t.a,nglit  by  the  Professor  of  l\'la(hcmatics 
is  given  in  this  report,  wliieli  the  Couunission  can 
easily  rd'ei-  to.  In  the  dc].arlnieiit  of  natural  science 
we  havi.^  two  special  professors,  the  Prolcs.sor  of 
/oology  M\\\  I'.olany  and  the  I'rolessor  of  Geology, 
inidwilh  l,he^  pennlssiunol'your  C  r.-icc,  I  sh.all  read  tho 
reporlsof  (hose  (wo  prolessovs,  ns  t4 U'y  arc  not  per- 
sonally iKdbr.-  ilie  Commissi, Ml,  and  .1  may  be  con- 
sidered in  some  degi-eo  us  repivsenting  tlicni.     The 
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report  of  the  Professor  of  Natural  History  for  the 
session  of  1870-71  is  this.   He  delivered  "  One  course 
"  on  Zoology  and  Botany.     The  course  consisted  of 
"  69  lectures   and  extended   over  three  terms.     The 
"  first  term  included  eight  ;  the  second  12  ;  and  the 
"  thu'd  five  weeks   of  lectures."     The  actual  number 
of  lectures   delivered  on  natural  history  wiis  69,  to  a 
class  of  59  students,  and  three  lectures  delivered  each 
week.     "  The  course  included  lectures  on  the  prin- 
"  ciples  of  zoology  and  botany,  with  special  reference 
"  to   the  structure    and  classification  of   plants   and 
"  animals.       The    text-hooks    used    were    Huxley's 
"  '  Introduction  to  the  Classification  of  Animals '  and 
"  Henfrey's  '  Elementary  Course  of  Botany  '  (second 
"  edition,   by  Dr.   Masters),   Eolleston's  '  Forms  of 
"  Animal  Lil'e,'    Hooker's  '  Students'    Flora  of   the 
"  Brititih  Islands,'  and  (to  junior  students)   Oliver's 
"  '  Lessons  in  Elementary  Botany,'  were  also  reconi- 
'*  mended.     The  lectm-es  were  illustrated  by  means  of 
"  specimens  and  diagrams.    Herborizations  were  given 
"  during  the  third  term.     The  professorial  method  of 
"  instruction    was    chiefly    employed.     The    lectures 
"  were  attended  by  students  of  the  third  year  in  arts 
"  and  of  the  first  year  in   medicine.     Five  students 
"  in  arts,  42  in  medicine,  and   12  non -matriculated 
"  students  were  present  during  the  course.     Of  these, 
"  eight  attended  diligently,  46  duly,  while  five  were 
"  disqualified  for    insufficient  attendance,    and    their 
*'  conduct  generally  was  excellent."     I  beg  leave  to 
mention  that  our  natural  history  museum  contains  a 
very  excellent   herbarium   for    botanical   illustration, 
including  a  large  collection  both  of  European  and  of 
foreign  tropical  specimens ;  and  in  the  zoology  there 
is  a  substantially  good    typical   collection  of  animal 
forms,  both  of  stuffed  skins  and  of  skeletons.     To  the 
collection  of  skeletons  the  professor,  I  believe,  intends 
during  nest  year  to  give  some  further  development,  to 
render  it  still  more  complete  ;  but,  even  at  present,  I 
think  I  may  consider  that  our  means  of  illustration  in 
the  natural  history  department  are  tolerably  satisfactoiy. 
13,202.  Were    they   provided   at   the    Government 
expense  ? — Yes ;  they  were  provided  at  the  Govern- 
ment expense.     There  is  but  one  deficiency,  however, 
which  I  would  beg  to  mention.     We  have  formed  in 
the  grounds  of  the  College,  which  are,  however,  of  very 
moderate  extent,  a  small  garden  containing  such  plants 
as  are  useful  in  illustrating  lectures  on  botany,  and  on 
materia  medica  in  the  medical  school,  as  will  grow  in 
the  open  air  in  these  countries,  but  we  have  no  con- 
servatories.    We  have  had  no  funds  available  for  the 
purpose,  and  the   Government  has  never  conceded  to 
us  the  means  of  erecting  a  stove-house,  in  which  we 
could  have  a  collection  of  such  tropical  or  snb-tropical 
forms  as  would  render  our  ihnstrations  of  living  plants 
more  complete.    Our  Professor  of  Natural  History  has 
frequently  represented  the  desirability,  and  I  have  on 
his  part  represented  in  other  reports  the  importance 
of  such  a  deficiency  being  remedied.     In  this  report, 
which  is  my  report  for  the  year  ending  the  31st  of  last 
March,  at  page  6, 1  say  : — "  I  beg  leiive  to  represent  the 
"  necessity  already  so  strongly  urged,  that  a  conser- 
"  vatory  or  hot-house  should  be  provided  for  tropical 
"  and  sub-tropical  plants  to  supply  typical  illustrations 
"  for  the  use  of  the  Professor   of  Natural   History. 
"  The  urgent  want  of  such  has  been  i^ressingly  urged 
"  in  former  reports,   and  I  again   sohcit  attention  to 
"  the  subject  as  materially  affecting  the  completeness 
"  of  instruction  in  that  important  branch  of  science." 
That  is,  I  think,  almost  the  only  point  in  which  our 
means  of  illustration  in  natural  history,  or  at  least  in 
botany,  is  defective.     With  regard  to  geology,  I  shall 
give,  also  in  the  words  of  the  professor,  a  description  of 
the  arrangements.     He  says  in  his  report  for  the  session 
of  1870-71,  at  page  95  :— "The  lectures  of  the  Pro- 
«  fessor  of  Geology  and  Mineralogy  extended  over 
"  the  three  terms  of  the  college   session,   the   first 
"  term  included  nine  weeks'  lectures,  the  second  12 
"  weeks',  and  the  third  five  weeks'.     The  number  of 
«  lectures   in  each  week  was  three,   the  days  being 
"  l\iesdays,  Thursdays,  and  Saturdays,  aud  the  total 
"  number  delivered  in  the  course  was  74.     In  the 


"  course  which  embraced  physical  geography,  geo-     Sir  E.  Kane, 
"  logy,  paleontology,  and  mineralogy,  the  following   LL.D.,F.R.S. 
"  text-books  were  recommended  ;  Hughes'  Outline  of         tVist'i 
"  Physical  Geography;  SomerviUe's ^Physical  Geo-     "j!^ll^ 
"  graphy  ;   Herschers  Physical   Geography  ;  Lyell's 
"  Elements    and    Principles    of    Geology  ;     Lyell's 
"  Students'  Manual  of  Geology  ;  Juke's  Manual  of 
"  Geology;  Murchison's  Siluria;  Owen's  Palajonto- 
"  logy;    and  Nicol's  Manual  of  Mineralogy;  maps, 
"  sections,    diagrams,    and   specimens   were   used   in 
"  illustration  of  the  lectures.     The  form  of  instruc- 
"  tion  was  professorial,  and  field  exercises  in  prac- 
"  tical  geology  were  given  toward.s  the  end  of  the 
"  session.     The  lectures  were  attended  by  arts  and 
"  engineering    students.      The   number   of  students 
"  attending   the   course  was   15,  four  of  whom  were 
"  arts'  students,  and  the  remaining   11   belonged  to 
"  the  department  of  engineering.      The  conduct  of 
"  the  students  during   lecture  was  highly    satisfac- 
"  tory    to    the    professor."      I    may    mention    with 
regard    to   the    number    of    students    attending    this 
course,  that  it   is  only  on  engineering  students  that 
the  attendance  on  geology  is  compulsory.     For  the 
arts'  students,  geology  may  be    taken    as  one    of  a 
group  of  subjects  for  students  who  wish  to  obtain  their 
degree  in  arts  in  the  natural  sciences.     We  have  in 
the  Queen's  University  an  arrangement  by  which  the 
subjects  in  which  the  student  is  to  be  examined  for 
his  degree  are  to  a  certain  extent  specialised.     There 
is  a  certain    common   basis   in    both   literature    and 
science,  which  every  student  must  pass  through,  but 
in  addition  he  can  take  any  one  of  some  three  or  four 
different  groups   in  which  to  proceed  to  his  degree. 
The  natural  sciences   constitute  one  of  these  groups, 
and   in   the  case  of  a  student  who   goes  up  for  his 
degree    in    the   group    of  natural    sciences,    geology, 
must  be  attended.     Those  four  arts  students  that  the 
professor  refers  to  have  taken  the  natural  sciences  as 
a  group  for  their  degi-ee,  in  addition  to  the  common 
basis  in  which  all  are  examined,  and    consequently 
they  have  to  attend  the  geology  course.     The  pro- 
fessor further  says,  "  As  regards  fitments  and  other 
"  requirements,  and  also  as  relates  to  cleanliness  and 
''  accommodation,  these  are  all  such  as  the  professor 
"  could  wish."     Our  arrangements  for  illustration  in 
that  department  are  tolerably   complete.      We  were 
assisted  by  a  gentleman  very  eminent  in  the  scientific 
world  here  as  an  amateur  man  of  science,  Mr.  Green- 
bough.     He  had  some  territorial  connexion  with  the 
county  of  Cork,  and  he  presented  the  College  with  a 
very  large  and  beautiful  collection  of  nnnei'als,  which 
has    supplied    us   with   the   means    of  illustration  in 
that  department  in  a  very  complete  form.     Then  wo 
have    satisfactory    geological    collections,    of    course 
more  particularly  relating   to  the  geology  of  Ireland 
and  of  Great  Britain.     With  reference,  therefore,  to 
the  natui'al   sciences,  both  in  zoology  and  botany  on 
the   one  hand,  and    geology  on  the  other,  with  Ihe 
exception  of  the  defect  of  the  alisence  of  any  hot- 
houses  or   conseiwatory  in  our  gaixlen,  our  arrange- 
ments, I  think,  are  in  a  very  satisfactory  form.     With 
regard  to  the  medical  students,  and  with  regard  to 
their   forming    a   large   portion    of  the    class    of  the 
Professor  of  Natural  History,  I  would  bog  to  mention 
that  as  regards  the  diffusion  of  scientific  education 
amongst  our  students,  a  good  deal  is  done,  not  merely 
with  the  arts'  students,  but  also  with  the  medical  stu- 
dents.      The    Queen's    University    in    arranging    its 
cumculum  for  medical   education  embraces   in    that 
curriculum    a    considerable   amount   of    lileraiy   and 
scientific  instruction,  more  than  what  is  usually  con- 
tained in  medical  studies,  and  by  that  means  has  Iteen 
able  to  diffuse  scientific  instruction  amongst  a  large 
class  of  students — a  class,  who  constitute  rating'  more 
than  one  half  of  the  whole  body  of  students  attending 
the  college. 

13,203.  Do  you  mean  to  say  that  more  than  one  half 
are  medical  students  ? — Yes,  rather  more,  about  53  per 
cent,  of  our  total  number.  In  our  last  session  the  tohd 
number  of  students  in  the  college  was  263,  of  whom  243 
were  matriculated  students,  that  is,  students  pruceeding 
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Sir  R.  Kane,    for  degrees,  and  the  remaining  20  were  non-matrieu- 

LL.D.'yF.KS.    lilted  students,  ivho  are  students  that  enter  only  for 

tlie  lectures  of  ■-<■  particular  professor  in   u  piirtieular 

!7Julj-lS72.     Eniiject to  which  tlicy  wish  to  devote  themselves,  but 

who  arc  not  proceeding  for  a  university  degree.      Out 

of  the  243  matriculated  students  154  were  iu  the 
faculty  of  medicine.  Those  studentti,  however,  in  the 
faculty  of  uiedieine  [lass  iu  tlio  first  instance  the  same 
matricnhitii'u  ex:\uiiii;ition  as  do  flic  sludciits  iu  arts  ; 
thcv  are  rxiuniucl  In  Latin,  In  Gri'ck,  iu  malliematics, 
in  English,  iu  arilluuctic,  and  in  fj;eograp]i)',  just  as 
the  students  in  arts  :\vi\  Al'lcrwai-ds  tliey  lia\-('  lo 
attend  instruelion  \)\  leeturcs.  and  (ltllor^visi■,  in  a 
niodiTn  language,  and  lor  that  pracli<'aliy  llicy  nlways 
select  French."  'fiiey  may  select  eitlirr  Fi'rn.-h  or 
Gernnm  or  Italian,  l>nt  praclie;dlv  tiir  niedie.'d  shi- 
drntshavealwavssrlceled  hrrueli,'s()  that  wc  liavo  a 
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TIk 
eour.-r  ill'  /.liolog}-  wliieh  is  gi\cn 
l'^;;itnr:d  History,  and  wliirli  is  not 
contained  in  medical  studi'-s,  fur  nU'dical  s 
UHually  Ihinl  thf'uivolvrs  so  nuich  In  human  a 
tltat  a  course  of  genrnd  zi>nlogy,  purl  irujai  ly 
sophical  ;^oulngy,  .-it.  lc;istin  Irrl.-inii,  h<';iiee!y  v 
a  part  of  medical  edncatioii,  except  ui  the  ' 
Colleges.  In  tlif  faculty  of  arts  in  the  hist  ye; 
wi'iv  u3  stuili-nts;  in  the  faculty  oT  mcdiciii 
in  the  faculty  of  law,  11.  and  in  the  faculty  of 
engineering,  25,  making  243. 

13,204.  Is  the  mati-iculation  examination  of  which 
you  speak  an  university  examination  or  a  college  exami- 
nation ? — It  is  a  college  examination.  It  is  held  in  the 
colleges,  and  its  amount  is  delermiucd  hy  the  C"llcgi' 
Council;  l>ut  the  names  of  the  students  who  ]ia\e 
p;i-M'd  the  entrance  examination  in  the  I'olhgcs  are  all 
foiwarded  to  the  secretary  of  the  Univei-sity,  and  lliry 
are  all  enrolled  upon  the  hook  of  the  University  jis 
students  of  the  Tjuiversity.  In  that  regard  J  wo' 
beg  leave  to  mention  to  the  (^Vnnmissinn  Jlait  I  I'annot 
pnciscly  coneur  with  niv  distiriguishi.'d  i'riend  oiii^  \'iii'- 
Chancellor,  Sh-  Dominic  Corrigan,  with  ngin-d  Iu  the 
explanation  which  he  gave  in  thr  cnn\>pondence 
with  the  secretary  to  the  Commission  tluit  the  Queen's 
Universit}"  w;is  not  a  teaching  l'ni\rrsity.  AVe,  w  !io 
an;  specially  eoniicflrd  with  the  Qne<'n"s  Colhi^cs,  d.;) 
regard  the  Queen's  Colleges  as  being  ]nirt  ami  pari'ol 
of  the  University,  and  th;it,  iiii>  University  is  a  teach- 
ing University  tliroiigh  its  colleges,  just  as  much  as 
any  University  in  C'icat  iJi'ilain  is.  In  the  {■liartiT 
of  the  Quren's  fTnivcr.-lly,  In  the  ]()th  rininc,  whieh  I 
beg  leave  to  ivad  ;  if  is  slulid,  "  And  we  dn  hereby 
"  i'urther  dii^ct  nnd  ordjiiu  Ili;it  (^uren's  College, 
'*  IJelfiist;  C^iecii's  < 'ullegr,  Cork;  (Queen's  College, 
"   Galway;  ioid  sur^h  oilier  c.ilei:,.  or  eolleges  as  ium v 
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arrangements,  hut  they  are  entirely  subject  to  the 
University  with  regard  to  the  general  direction  of 
their  systems  of  instruction  for  degrees ;  and  the 
professors  of  the  Colleges  are  specially  constituted 
University  professors  and  the  Colleges  University 
Colleges ;  so  that  wo  regard  and  have  always  re- 
garded the  Colleges  assimply  the  teaching  instruments 
of  the  University,  and  that  the  University,  therefore, 
.■dthough  there  is  no  (^uticn's  College  in  Dublin, 
although  (he  University  at  its  head  quarters  or  heart 
ill  Dublin  has  hilhei'lo  remained  without  any  special 
bulldlinjs  owing  to  the  jieculiar  circumstances  of  the 
(-(uinlry,  slill  ibe  teaeliiiig  organisation  is  quite  com- 
])leir,  iiiid  is  cjirried  out  in  tlie  provincial  colleges 
entirely  under-  ihe  dii-cction  of  the  University  by 
professors  wild  ;ire  University  professors.  And,  there- 
loie,  I  iiiusi  beg  leavo  lo  say  that  I  consider  that  the 
(Queen's  I'niversily  maybe  regarded  quite  as  much 
;is  the  University  of  Edinl)urgli  or  tlio  University  of 
Oxford  or  of  Cambridge  to  be  strictly  and  iiropcrly  a 
teaehing  I'lnvrsity.  \\'e  attach  some  importance  to 
that  (piestion  as  l.iet\V(  en  (he  relative  [iOsition  of  a 
leaehing  L'nivei-sity  and  an  University  which  is  merely 
an  ox;unining  lnniv  for  giving  degrees  to  anyone 
who  ]iresen(s  hiniself;  that  is  a  question  which  at 
]i]'esent.  is  al1r;H-ling  a  great  deal  of  attention,  and  it 
has  always  appeared  lo  us  fin<:  (A'  very  vital  inipor- 
propcr  susliiinmcnt  of  the  standard  of 
rueliun. 

}  oil  i.-onsider  the  (Queen's  Cni\ersity  to 
r  degree  a  teai-hing  University  than  the 
London  'f — iMiicli  nioi'e  so, 
e  Senate  has  lo  a  certain  extent  a 
control,  has  it  not,  over  th<'  system  of  teaching  in  the 
College-^  ? — -'fhe  Senate  directs  in  general  terms  the 
instruetinn  that  is  tti  be  carried  out  ;  it  directs  what 
they  require  lor  their  degrees,  but  they  leave  to  the 
councils  of  the  individual  colleges  the  carrying  out  of 
the  details  ;  the  arranging,  for  example,  of  the  number 
of  lectures  that  eaeli  course  is  (o  consist  of;  the  number 
of  Iretiires  that  are  to  be  gi^en  weekly,  and  so  on. 
oiir.-e  nineli  is  left  to  the  individual  professor, 
■et  lo  the  Mipreme  responsibility  that  if  he  were 
1  to  |i:i\*;  ne;^leetcil  any  important  jiortion  of  his 
■el  he  Avonid  i'e  liable  to  bc  Called  to  account  for 
the  (\.dlegr  Couneil  in  the  tirst  instance,  and  hy 
the  I'niversily  Senate  afterwards  ;  but  subject  to  that, 
the  supreme  direction  of  the  education  is  by  the 
Senate.  The  colleges  are  Colleges  of  the  University, 
not  as  ill  the  London  fluiversity  where  the  degrees 
are  gi\eu  to  any  |>erson  wlio  [irescnts  himself,  and 
who  ehooses  |o  pass  through  certain  examinations 
without  refei-eiiee  to  wliellier  he  li;is  over  uone  ihrouirh 
any  really  edueatioiial  course  in  a  collegiate  institution 
or  nol. 
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lor  all  iloCToos  is 
n  l)ubli„,is  it  not? 
■  all'  two  oxandna- 
liiHis  Hi'ii'ssary  bir  sliidi'iils  |iroi'ii'ilin|;'  loi'  dcgm's. 
'I'lu'ii'  is  1,11,.  ivliiili  is  llii'  liisi  I'Miiniiiation  in'cach 
bialiili  li.i' adi'mi',..  and  wliii'li,  iinl  il  n  illiin  tho  last 
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llniM'iMl)    I'.xainiiniliiins,    bi.lli    Ilie  Ursl    examination 
and   Ilie  liiial  de-iee  exaiiiinalion,  are    lielil  in  Dublin, 
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At  Ibe  end  of  each  session 
very  iH'ol'essor  examiia-s  tbo  students  ol'bis  own  class 
r  sncli  as  choose  to  present  Iheniselves  for  honours  ami 
.rizes.  In  the  llieulty  of  arts,  and  in  the  bienlty  of 
MKineei'inK,  all  must  ]»ish  what  wo  term  the  sessional 
xaniination  iii  order  to  bo  promoted  to  tlio  rank  of 
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students  of  the  subsequent  ycnr,  >so  as  to  be  cnalilecl  to 
proceed  with  their  study.  A  student,  for  instauce, 
■who  has  passed  his  first  year  in  tho  faculty  of  arts, 
cannot  become  a  student  of  the  second  year,  unless  he 
has  passed  in  the  sessional  examination  at  the  close 
of  the  first  year,  and  that  is  done  in  the  College. 

13,208.  He  loses  a  year  if  he  does  not  pass? — 
If  he  did  not  pass  he   would  be   thrown   back  and 
have  to  resume  the   studies  of  tho  first  year.     Tho 
sessional   examinations  for  promotion   arc   conducted 
very   strictly  indeed,  nnd   in  my  report  I  state  the 
results  of  the  College  examination  for  sessional  pro- 
motion of  students  for  the  session  of  1870-71  : — '*  The 
"  examinations  for  sessional   promotion  were  held  at 
"  the   end  of   the  session    1870-71,  with  the  result 
"  shown  in  the  folowing   table.''     In    the  faculty  of 
arts  out  of  a  total  of  50  students,  23  were  promoted, 
and   27   were  not   promoted.      Those  27  may  have 
failed  only  in  a  single  subject ;  they  may  have  been 
examined  in  seven  or  eight  different  subjects,  but  they 
may  have  failed  only  in  a   single  subject,  and  in  such 
a  case  we  allow  the  student  to  pass  next  session,  what 
is    called   a  supplemental  examination    in   a  special 
subject.     He  has  the  long  vacation  to  work  it  up,  and 
if  he  passes  the  suj>plemental  examination  in  October, 
we  then  allow  him  to  go  on.     In  the  faculty  of  law 
there  were  nine  students,  of  whom  five  were  promoted 
and  four  were  not  promoted.     In  the  faculty  of  engi- 
neering, out  of  30  students,  14  were  promoted  and  \6 
were  not  promoted,  so  that  of  89  students,  42   were 
promoted  and  47   were    not   promoted,    but  a  large 
number  of  that  47  would  get  in  in  October  by  means 
of    the     supplemental     examination.      The    medical 
students  do  not  require  any  form  of  promotion  of  that 
sort,  for  the  medical  students  arc  only  bound  by  our 
statutes  to   attend  one  year  in   one   of  the  Queen's 
Colleges.      We   were  obliged,  in  consequence  of  the 
very  loose  state  of  medical  education   generally  in  the 
country,  to   allow  in    the    Queen's    University    that 
students  should  carry  on  their  medical  studies  at  any 
medical  school  that  they  might  like,  subject  to  spend- 
ing one  yenr,  out  of  the  four  years  which  their  medical 
course  must  embrace,  in  one  of  the  Queen's  Colleges, 
and  in  addition   to  what  they   may  ilo   in  that  year, 
they  must  atteud  in  the  Queen's  Colleges,  the  subjects 
of  natural  philosophy  and  modern  languages;  so  that 
is  the  amount  of  connexion  which  the  medical  school 
has  with  the  actual  system  of  University  instruction. 
To  the  students  who  distinguish  themselves  at  those 
examinations,  those  who  answer  best  in  their   special 
subjects,  there  are  class  prizes  awarded  which  are  con- 
ferred by  the  College  Council :    they   arc  very  small 
prizes,  sometimes  3/.,  and  sometimes  only  1^.,  accord- 
ing  to  the  degree  of  merit  of  the  answering,  and  are 
given  not  in  money  but  in  books. 

13,209.  What  rewards  are  there  in  the  way  of 
scholarships  ? — In  the  Cork  College,  and  I  believe  it  is 
exactly  the  same  in  the  others,  we  have  alogether  54 
scholarships,  the  values  of  which  vary  from  20/.,  which 
is  the  value  of  an  engineering  scholarship,  to  40/., 
which  is  the  value  of  what  we  term  a  senior  scholarship. 
We  have  30  junior  scholarships  in  the  faculty  of  arts, 
eight  scholarships  in  the  faculty  of  medicine,  five  scho- 
larships in  engineering,  and  four  scholarships  in  law ; 
and  then  we  have  in  the  faculty  of  arts  seven  senior 
scholarships,  which  arc  conferred  for  special  subjects  on 
students  who  have  attained  the  degree  of  Bac^helor  of 
Arts,  and  who  are  proceeding  to  the  degree  of  Master 
of  Arts.  Those  seven  senior  scholarships  are  distri- 
buted amongst  the  subjects  in  a  manner  which  I  shall 
be  able  to  state  to  the  Commission.  There  is  one  senior 
scholarship  appropriated  to  ancient  languages,  litera- 
ture, and  history  of  ancient  Greece  and  Rome.  One 
to  modern  languages,  literature,  and  history,  viz., 
English  language,  literature,  and  composition,  Euro- 
pean and  English  history,  and  the  French  language, 
with  German  or  Italian.  The  French  language  is 
necessary,  but  there  is  an  option  between  German 
and  Italian.  With  regard  to  that  I  may  mention 
that  with  us  modern  languages  includes  English, 
■which  very  often  is  not  the  case  in  thia  country,  and 
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we  are  extremely  particular  about    our   teaching  of     Sir  li.  Kane, 
English,  perhaps  because  it  has   to  us   somewhat  the   -LL.D.,  F.Ii.S. 
charm  of   a  foreign  language ;  but  our  l^rofessor  of 
English  delivers    a   course   of  instruction    in  English 
gi-ammar   and  etymology,  and  on  the   history  of  the 
English  language,  from  the  Anglo-Saxon  down  to  tho 
present  day,  which  I  really  think  it  would  be  diDicnlt 
to    get   equalled    in   this    country.       Tlio   history   of 
language,  its  successive  develo])nients,  and  its  modi- 
fications   according   lo   the   various    circumstances  of 
society,  are  really  taught  in  Cork  College  in  a  maimer 
which  I  think  it  would  be  difficult  to  have  sur|jassed, 
at   least  over  here ;   so   that  in   classing  English   a.s 
one    of    the    modern  languages  in   which    a     senior 
scholarship    is    given,   it   is  really  that   we    do   treat 
English  as  a  serious  subject  of  study.     Tlicn  we  have 
a  senior  scholarship  for  mental  and  social  science,  in- 
cluding   logic,    metaphysics,    and    political    economy. 
There  is  one  senior  scholarship  in   pure  mathematies; 
one  senior  scholarship  in  natural  philosophy,  including 
experimental   physics,  .and   mixed   mathematics  ;  one 
in  chemistry,  including  both  theoretical  and   practical 
chemistry ;  one  in  natural  history,  including  zoology 
and   botany,  geology,   and  physical     geography  ;  and 
one  senior  scholarship  is  devoted  to  the  faculty  of  law. 
Consequently,  in  relation  to  the  special  subject  of  tliis 
Commission,  we  have  four  senior  scholarships  specially 
available  to  students  who    devote  themselves  to  the 
higher  cultivation  of  luathematics,  physics,  chi'mistry, 
and  natural  history.     lu  our  junior  scholarships  in  the 
faculty  of  arts  we  also  make  a  distinction  between  a 
literary  scholarship    and  a    science    scholarship.      We 
have,  as  I  have   mentioned   to   the  Commission,    30 
junior  scholarships  in  arts.     Our   course   in  arts  em- 
braces three  years,  so  that  is  10  scholarships  in  each 
year,  and  of  those  10  scholarships  which  are  awarded 
in  each  year  to  the  arts'  students,  five  are  awanled 
after  an   examination  in  literary  subjects,  which    in- 
cludes Latin,  Greek,   and   one  modern  language,  and 
five  are  given  in   mathematics.     However,  Professor 
England  will  be  able  to  tell  more  accurately  Avhat  is 
done  in  the  third  year.     The  second  and  third  years 
go   together,   and  include  only  matliematics,  so  that 
the    junior    science    scholarships    are    mathematical 
scholarships.     It  is   only  in   tlie  senior    scholarships 
that  there  arc  special    scholarships   for   physical  and 
natural  science.     The  average  value  of  scholarships 
is  26/.,   Uie  maximum   and  the  minimum  being  .50/. 
and  20/.  respectively,  and  the  average  is  26/.,  tenable 
for  one  year.     That    is   the  total    amount   of   funds 
available.      But  in  practice  tho    scholarship    exami- 
nations are  very  rigidly  conducted ;  in  fact,  we  may 
claim  that  whatever  we  do  in   the  way  of  education 
in  the  Queen's  Colleges   is  honu  fide  done,  and  in 
those    examinations,   as    you    will  have   seen  by   tho 
results   of  the  sessional  examinations,  there  was  not 
one  half  of  the  students  promoted  at  first.     Simihu'ly 
the   scholarship    examinations  are  very  rigidly    con- 
ducted, and  the  number  of  scholarshijis  actually  con- 
ferred is  always  very  much  short,  even  of  tlie  very 
moderate    amount   that    is    available.       I    happen    to 
have  thrown  together,  for  an  entirely  ditferent  object, 
some  memoranda,   from  which  I  would  beg  leave  to 
mention  the  results  of  the  scholarship  examinations 
for  the  last   five    years,  from   1866-G7    to    1871-72. 
It  is  this,  that  in  the  fixculty  of  arts  the  total  numl)er 
of  scholarships  available  was   185,    that  is  including 
both  senior  and  junior  scholarships  taken  altogether, 
and  the  number  awarded  was  129,  or  691^  per  cent. 
short  of  73    per  cent. :  in  the    faculty  of  arts,  there 
were  thus  only  seven-tGuths  of  the  scholarships  con- 
ferred.    In  the  faculty  of  medicine,  out  of  40  scholar- 
ships available,  in  the  five  years  there  were  35  con- 
ferred.     In  the   faculty  of  engineering   out   of  25 
available   22  were  conferred,   and    in  the  faculty  of 
law,  out  of  20  that  were  available  19  were  conferred, 
and  the  total  result  was  out  of  270   scholarships  205 
were  given,  or  it  may  be  taken  as  7fi  per  cent,  of  the 
scholarships.   Those  270  scholarships  in  the  five  years 
were  competed  for  by  1,190  students,  wdiich  gives  au 
average  of  about  five  students   competing  I'or  each 
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scholarship.  It  is  sometimes  said  in  Irelaml  that  the 
Queen's  Colleges  get  their  ytiidents  by  a  system  of 
bribery  carried  on  with  Government  money,  but  there 
you  have  had  within  the  lust  five  years  :x  body  of 
1,190  students,  and  yet  of  the  270  scholarships  offered 
there  wci'c  only  205  ji-raufed  at  an  average  value  of 
26/.,  after  a  eouipetition,  which,  considering  tho  ago 
and  position  of  those  young  men,  I  must  say,  is 
certainly  a  very  diiHcult  comptitition. 

13.210.  Do  those  figures  npply  lu  the  Cork  College  ? 
— Tes. 

13.211.  The  senior  seliolarships  cquaUy  witli  the 
junior  sebolarships  are  ColU'ge  scliolarships  ? — Yes. 

13.212.  And  not  competed  for  by  students  i'roni 
difiereut  colleges  ? — No. 

13.213.  Are  there  any  scholarships  competed  I'or  by 
candidates  i'roni  the  difiereut  Queen's  Colleges  ? — Sueli 
rewards  arc  not  termed  scholarships  at  the  University  ; 
they  are  termed  University  honours  :  and,  also,  there 
is  a  certain  class  that  are  known  by  the  name  of 
l*eel  Exhibitious.  When  the  present  Sir  Robert 
Peel  was  Chief  Secretary  for  Ireland,  he  organised  a 
subscription,  by  means  of  which  some  (j,000/.  or 
7,000/.  was  collected,  which  was  invested,  and  pro- 
duced a  fund  from  which  certain  exhibitions  are  paid, 
which  are  given  to  the  students,  at  the  degree  exami- 
nations, who  distinguish  tliemsehes  in  the  diilereut 
branches  in  which  degrees  are  given.  These  arc 
students  who  take  their  degn-es  with  first  or  second 
clasf,  liouours.  At  the  University  examinations  a  degree 
may  be  taken  with  first  class  honom-s,  with  sncoud 
class  honours,  and  with  third  class  honours,  or,  finally, 
a  stu'lent  may  get  Lis  degree  nnciassed.  Thei'i^  is 
generally  a  small  money  reward,  about  from  5/.  to  10/. 
given.  1  believe  it  is  10/.  for  the  fust  class  honours, 
and  o/.  for  the  second  class  honours,  to  students  who 
get  their  degiee  with  those  honours.  Also,  a  student 
who  gets  his  degree  with  first  class  honours  gets  a.  gold 
medal,  which  is  of  very  little  intrinsic  value,  and  ;i 
money  reward,  which  is  generally  10/.  ;  the  student 
who  gets  his  degi'ee  with  second  class  honours  gets  a 
money  reward,  which  varies  from  ■')/,  to  10/.,  but  he 
gets  no  medal  ;  whereas  in  thi.-^  case  of  the  student 
who  gets  his  degree  with  thiril  class  honours  bis  Mimn: 
is  merely  mentioned  in  the  University  list  as  ha'\'ing 
passed  with  third  class  honoui's,  but  be  gets  no  reward. 
Then  the  students  from  each  College  who  get  tlunr 
degree  with  high  honours  are  entitled  to  one  of  the 
Peel  Exhibitions,  which  generally  is  about  20/.,  held 
for  one  yfar  or  two  j^ears  jieec^rding  to  eircunistanecs. 

1.3,214.  Areallt.he  ex:iinina.ti<ins,  both  of  tlie  C'nl- 
legc  and  the  University,  coriduet(_'d  by  the  professors? 
— All  except  the  medical  i'xaminations.  They  are 
notconduetijd  Ijy  the  college  professors  as  colk'ge  |)ro- 
fessors,  but  as  University  professors, — llie  three 
professors  in    each    brancli    of  science    or  lett<'i-s,  (or 
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where  the  professors  are  associated  with  one  another, 
of  course  that  ditBcnlty  is  got  over. 

13,21.').  Has  the  system  of  conducting  examinations 
worked  satisfactorily  ? — Very  satisfactorily.  In  the 
ease  of  the  medical  courses  of  anatomy  and  physiology, 
which  are  treated  in  Queen's  College  very  much  as 
biological  sciences,  very  much  as  sciences  which, 
although  principally  associated  with  medicine,  are  not 
entirely  and  purely  medical  sciences,  anatomy  and 
physiology  arc  examined  into  by  the  three  professors 
in  the  three  C^ueeii's  Colleges,  united  in  the  same  way 
aswiththeliteraryaudscientificsubjects,but  in  the  case 
of  practical  medical  subjects,  in  the  case  of  the  prac- 
tice of  medicine,  tho  practice  of  surgery,  midwifery, 
materia  incdica,  therapeutics,  and  medical  jurispru- 
dence, the  University  Senate  reserve  to  themselves 
the  power  of  ajipoiuting  any  examiners  that  they 
wish,  ami  generally  speaking  they  appoint  some  of  the 
most  eminent  Dublin  men  from  the  Dublin  medical 
schools  to  examine.  They  consider  that  they  probably 
get  a  somewhat  higher  class  of  medical  practitioners 
from  Dublin  than  they  could  get  from  merely  provincial 
towns,  and  also  remove  the  suspicion  of  partiality  in 
the  professors  examining  their  own  pupils.  For  the 
special  medical  departments  they  have  only  one  ex- 
aminer in  each  topic ;  they  have  not  a  board  of 
examiucri^,  as  they  have  in  the  arts  faculty  and  in 
the  euginceriug  faculty.  In  the  case  of  medical 
jurisprudence,  to  which  I  have  referred,  Ave  have 
in  the  Queen's  Colleges  no  special  professor  of 
medical  jurisprudence.  At  the  time  that  the  Queen's 
Colleges  were  founded  there  was  not  at  all  the 
same  amount  of  public  attention  given  to  medico- 
legal matters,  and  to  sanitary  matters,  and  to 
questions  of  public  health,  and  so  on,  which  there 
is  now,  and  there  was  no  professorship  founded. 
Each  college  has  thus  made  its  own  arrange- 
meuts  for  teaching  medical  jurisprudence.  In  the 
Cork  College  it  has  hitherto  been  done  by  association. 
Our  Proiessor  of  Law  and  our  Professor  of  Chemistry 
have  di\ided  the  course  of  medical  jurisprudence 
between  them  ;  the  Professor  of  Chemistry,  who  was 
also  a  doctoi"  of  nu^diciue,  taking  all  the  toxicological 
[jortion  of  the  subject,  the  detection  of  poisons,  and 
purely  medical  snlijeets,  insanity  and  such  like,  and  our 
I'lofessor  oCLaw  then  taking  up  tlie  suliject  in  all  its 
legal  aspects,  lly  that  means  we  have  bad  the  subject 
done  in  C'ork  in  a  very  complete  nianncr  ;  luit  we  have 
been  sounCortunate  last  Christmas  as  to  lose  our  Pro- 
fessor oC  Chemistry,  Dr.  Blylh,  wdi()s»'  death  was  a  very 
serious  loss  to  tin-  C'ollcge,  an<l  we  shall  consequently 
in  the  next  st'ssiou  be  obliged  to  make  some  difiereut 
airangeuiciil,  at  least  so  miieb  ol'  a  new  arrangement 
that  1  could  iiol  iit  the  moment  say  precisely  what 
it  is  likely  to  be.  Hitherto  ilie  medical  jui'ispni- 
dence  has  been  very  well  taught  in  the  way  (hat  I 
have  des<TilK-d,  but  If  it  will  at  all  come  within  the 
scope  oT  this  Conunission  as  regards  Ibe  point  of  view 
of  |)ublle  heallh  and  the  adminis(raliou  of  justice,  to 
notice  sucb  a  subject,  I  would  beg  iea^  e  to  represent 
Iliat  i(,  windd  lie  wvy  desirable  in  each  of  the  (Queen's 
Cnlle^es  ii  a  ^ln■cial  [irofessor  of  medical  jurisprudence 
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I  am  not  able  to  speak  -with  respect  to  the  otlier 
Colleges  in  that  regard,  but  in  Cork  the  College  pays 
an  assistant  for  the  Professor  of  Chemistry,  and  in 
the  anatomical  school  we  have  demonstrators  who 
are,  however,  paid,  not  by  the  CoUegej  but  by  the 
Professor  of  Anatomy.  The  College  places  the  de- 
partment of  anatomy  and  physiology  altogether  in  the 
hands  of  the  professor  who  is  responsible  for  its  being 
properly  taught,  and  then  ho  employs  demonstrators 
of  whom  he  has  hitherto  had  two.  Then  the  Pro- 
fessor of  Natural  History  has  the  head  gardener, 
who  is  a  very  good  botanist,  and  quite  capable  of 
arranging  everything  connected  with  the  preparing 
of  the  botanical  lectures  and  supplying  specimens,  and 
so  on,  and  who  in  that  regard  may  be  considered  as  a 
kind  of  botanical  assistant,  but  of  those  whom  we 
recognise  as  assistants  the  Professor  of  Chemistry  has 
the  only  one.  It  would  be  very  desirable  indeed  if 
there  were  an  assistant  iu  the  department  of  natural 
philosophy.  Professor  England  wiU  be  able  to  say  more 
with  regard  to  that,  but  even  from  my  own  geneial 
knowledge  of  the  requirements  of  that  department, 
the  amount  of  personal  work  and  the  amount  of  actual 
drudgery  that  is  thrown  on  the  professor  by  his  being 
obliged,  without  assistance,  to  make  all  the  arrange- 
ments for  experimental  illustrations  is  very  great, 
so  very  great  as  almost  to  render  it  impossible,  or  at 
least  extremely  difficult,  for  the  professor  to  get 
through  it  as  a  mere  matter  of  time  and  labour,  quite 
precluding  him  from  the  amount  of  leisure  which  may 
be  required  for  anything  like  original  investigation  or 
research.  With  regard  to  the  department  of  chemistry 
it  is  my  duty  to  mention  the  arrangements  to  the  Com- 
mission, because  from  peculiar  circumstances,  we  could 
not  be  represented  here  by  our  Professor  of  Chemistry. 
As  I  have  already  mentioned,  we  were  so  unfortunate 
as  to  lose  Dr.  Blyth  last  Christmas,  and  we  were  then  a 
couple  of  months  without  any  professor,  during  which 
time  we  made  the  best  provisional  arrangements  we 
could  for  carrying  on  the  instruction  :  since  then  Dr. 
Maxwell  Simpson,  whose  name  is  probably  known  to 
some  members  of  the  Commission,  was  appointed,  but 
at  so  late  a  period  in  the  session  that  he  could  not 
consider  himself  sufficiently  familiar  with  the  cohege 
aiTangemeuts,  or  with  what  had  been  the  arrange- 
ments of  the  department,  as  to  completely  represent  it  ; 
and  in  addition  he  is  at  present  himself  suifering  from 
illness,  so  that  he  is  not  in  a  condition  to  attend  here. 
Owing  to  the  death  of  Dr.  Blyth  also  the  report  is 
unfortunately  defective  in  that  regard,  as  there  is  no 
report  of  the  chemical  department.  Dr.  Blyth  had 
not  sent  in  his  report  at  the  time  of  his  death,  and  we 
were  consequently  not  able  to  get  it.  But  the  course 
of  lectures  in  chemistry  consisted  generally  of  about 
70  or  75  lectures  delivered  during  the  session,  which 
generally  lasts  about  seven  mouths  ;  the  full  course 
of  lectures  in  the  feculty  of  arts  lasts  about  seven 
months.  The  college  session  lasts  eight  mouths,  but 
the  iirst  fortnight  and  the  last  fortnight  are  occupied 
by  the  examinations,  so  that  the  lectures  may  be  con- 
sidered, with  short  interruptions  by  holidays  at  Christ- 
mas and  at  Easter,  to  last  seven  months.  The  ordinary 
com'se  of  lectures  includes  from  70  to  7o  lectures,  and 
those  are  very  fully  illustrated  by  experiments.  Dr. 
Blyth  was  a  gentleman  whose  knowledge  of  the  subject 
was  kept  up  in  an  extremely  perfect  manner,  and  he 
spared  no  trouble  in  arranging  and  illustrating  his 
lectures  in  the  most  complete  manner,  so  that  that 
department  was  always  very  well  conducted  indeed. 
Then  there  is  an  excellent  laboratory  at  Cork,  which 
was  constructed  under  his  direction.  Dr.  Blyth  had 
been  our  professor  from  the  commencement ;  he  was 
appointed  at  the  first  opening  of  the  College,  and  the 
laboratories  were  construeted  under  his  own  direction, 
so  that  they  are  in  a  very  complete  form,  and  we  are 
in  that  department,  I  may  say,  very  well  represented. 
Then  he  had  a  practical  class  which  worked  in  the 
laboratory  ;  he  delivered  practical  demonstrations  to 
that  class,  and  there  was  additional  work  to  indi- 
vidual students  at  testing,  at  elementary  research,  and 
at   analyses   of  various  kinds,  analyses  of  manures, 
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of  pharmaceutical    chemistry — all    that    Dr.    Blyth  

arranged  for  his  class,  and  he  himself  devoted  very  ^7  J"^?  ^^^2. 
great  attention  to  toxicological  research,  both  in  ' 
reference  to  his  portion  of  our  lectures  in  medical 
jurisprudence,  and  also  he  had  been  selected  by  the 
the  Government  for  conducting  any  investigations  as 
to  poisoning  or  as  to  medical  jurisprudence  that 
might  occur.  He  had  attained  a  considerable  repu- 
tation both  as  a  chemist  and  as  a  toxicologist,  and  he 
consequently  was,  generally  speaking,  and,  I  may  say, 
always,_employed  when  prosecutions  for  poisoning 
were  directed  by  the  Government.  In  that  way  his 
practical  chemistry  arrangements  took  a  direction 
which  made  them  extremely  interesting  to  the  medical 
portion  of  his  class.  We  may,  therefore,  .consider  that 
our  chemical  department  in  Cork,  certainly  up  to  the 
period  of  Dr.  Blyth's  death,  had  been,  and  I  am  quite 
sure  in  the  future,  under  the  management  of  Dr. 
Maxwell  Simpson,  will  be  kept  in  a  very  creditable 
manner. 

13.218.  {Professor  Smith.)  Do  I  understand  you 
that  there  is  but  one  assistant  to  aid  the  Professor  of 
Chemistry  in  the  practical  teaching  of  the  laboratory 
as  well  as  in  his  lectures? — Only  one;  there  is  a 
laboratory  porter  also. 

13.219.  But  there  is  only  one  skilled  chemical 
assistant  to  assist  in  the  preparation  of  the  lectures, 
and  in  the  instruction  in  the  practical  classes  ? — Only 
one,  and  he  is  the  only  assistant  whom  we  are  enabled 
to  employ,  owing,  I  may  say,  to  the  very  limited 
amount  of  the  funds  which  we  have  at  our  disposal  for 
those  purposes. 

13.220.  Are  all  the  students  in  the  faculty  of 
medicine  required  to  attend  practical  courses  of  laba- 
tory  instruction  ? — They  all  must  attend  practical 
chemistry  for  their  degrees,  but  they  are  not  bound 
to  attend  practical  chemistiy  in  the  Queen's  College. 
They  may  attend  practical  chemistry  in  any  other 
medical  school  if  they  wish.  They  are  only  obliged 
to  attend  one  year  iu  the  college  ;  they  may  get  the 
rest  of  their  instruction  elsewhere. 

13.221.  [C/iair7iian.)  I  think  I  undcrstimd  you  to 
say  that  the  medical  students  are  obliged  to  pass  the 
ordinary  matriculation  examinatioii  ? — Yes. 

13.222.  Is  Greek  compulsory  ? — Yes,  Greek  is  com- 
pulsory. 

13.223.  Then  no  medical  degree  can  be  conferred 
without  a  knowledge  of  Greek  ? — Not  without  some 
knowledge  of  Greek.  Of  course  the  amount  of  Greek 
that  we  can  enfore  at  a  matriculation  examination 
cannot  bo  very  large ;  but  still  the  students  must  at 
least  have  some  knowledge  of  the  Greek  language. 

13.224.  Does  that  apply  to  aU  students  at  the  col- 
leges ;  must  they  all  pass  au  examination  in  Greek  ? — 
Yes,  all  except  engineering  students.  I  will  read 
a  passage  from  our  College  Prospectus,  which  is 
given  in  the  appendix  to  my  report : — "  Matri- 
"  cidation  examhiatiou.  The  subjects  in  which  can- 
"  didates  will  be  examined  are  these  :  for  the 
"  faculties  of  arts,  medicine,  and  law  :  Greek 
"  gi'amniar  :  any  one  of  the  following  authors  which 
'*  the  candidate  may  select ;  Homer,  Iliad,  Books  1, 
"  and  II.;  Xcnophon.,  Anabasis,  Books  1.  nnd  II.; 
"  Lucian^  Walker's  Selections. "  He  is  examined  in 
Greek  grammar,  and  then  he  is  examined  in  anyone 
of  those  three  books.  Homer,  Xcnophon,  or  Lucian, 
which  he  may  select.  Then  "  Ltitin  ;  any  one  of  the 
"  following  authors  which  the  candidate  may  select; — 
"  VirgiliMnQViX,  Books  1.  and  II.;  ISaUust,  Couspuacy 
''  of  Catiline;  Crt^^ar,  Gallic  War, Book  I.  Ijj  English 
"  grammar,  (I),  the  principles  of  etymology  and 
"  orthography;  (2),  the  leading  rules  of  syntax,  coiii- 
"  position  and  writing  from  (.Uctation  :  outlines  of 
"  Grecian  history  to  the  death  of  Alexander  the 
"  Great ;  outlines  of  Roman  history  to  the  accession 
"  of  Augustus ;  outlines  of  ancient  and  modern  geo- 
"  graphy.  In  mathematics  :  arithmetic^  principles  of 
"  notation  ;  vidgar  and  decimal  fractions ;  dehnition 
"  of  the  terms  ratio  and  proportion.      Tiie  rule  of 
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"  proportion,  with  its  commercial  applications,  in- 
"  eliulinc'  simple  interest.  Algebra  :  explanation  of 
"  the  signs  and  meaning  of  an  ijidcx.  Calculation  of 
"  the  values  of  algebraical  expressions,  wlicn  parti- 
"  ciilur  values  are  given  to  the  letters  which  they 
"  in\ulve,  fAu-Ud,  Iiook  T,  with  the  tlefiiiitions  and 
"  axioms."  Fur  tlie  Department  of  Ci\'il  En;^ineering 
the  classical  laui^uagus  are  oniiltud  fi'om  tlio  matri- 
culation cxaniiuation.  For  civil  ('nij,iu<'eriiig,  (hey 
have  I'^uglisli  griuuniar,  and  llie  ouliincs  ol'  modern 
gcograjiliy  ;  :uul  in  mathcniatir^,  •'  arillntivt.ic,  piiu- 
'•  i\ijil('s  oi'  uulation  ;  \ulgar  ami  ilccimal  fructiuiis, 
"  ^s-\[\\  llie  rra.^uiis  of  llie  diflcri'iil  rules.  Knle  of 
"  proporliou,  with  lis  cumiiiriciiil  ap]dicatiuii.4 ;  cn:- 
"  trarUon  ol' the  .siplJUc  rout,  hatli  of  wlioli'  nnmhei'S 
"  and  dccinials.  Alf/dxa  :  v\\^■.\\v.\[u^u^  ol'  tin;  signs 
"  and  meaning  of  nn  ini!i_'x.  L'alculalidu  ol'  the  \'ahie 
'^'  of  algebraic  expressions,  whon  jiai'ticular  values 
"  are  given  lo  the  lettrrs  which  ihov  involve.  Euclid, 
"  Books  I.,  U.,  III.,  IV.,  and  \'f.,  wilh  the  definition.s 
"  of  IJook  \"  There  is  ;t  hirgct  jiroportion  of  mat.he- 
matics  required  from  an  ciigiiiccriug  student,  but  he 
is  relieved  i'l'oni  the  (dassicai  languages.  That  is  the 
amoLMit  of  the  maliicLilaiiou  examinalion,  and  the 
College  CLruneil  wi^iihl  lie  very  ghid  to  increase  it 
if  (he  eonditioij  of  tin;  eoiintiy  wilh  regard  to  the 
schnoU  jusliiied  them,  l'(~ir  the  pr(..lesfiors,  as  they  have 
to  begin  at  llie  ].oiiir,  at  whic'h  llii'  students  enler, 
would  then  be  enabled  lo  gl\e  a  higher  iniic  to  tlieii- 
instruction,  the  stiideuTs  l-eiiig  enai.led  lo  come  into 
the  College  better  jirepared.  it  is  a  sound  nialricula- 
tion  examination  as  it  stands  now. 

13,225.  At  what  age  do  the  students  generally 
matriculate? — The  a\'erage  age  is  about  16  or  17  ;  a 
few  students  of  sume  preeoeily  of  intelligence  enter 
more  early  than  a\c  ^IhhiM  -wish  ;  some  enter  at 
14  years  ol'  n-c,  biiL  \"ery  I'ew.  For  instance,  out  of 
77  new  sludeiiJs  who  eiiterc  d  last  October  there  were 
two  that  eiiteicd  at  14,  tJieu  at  IG  and  17  years  of 
age  14  enteivil  at  eaeh  .^-e,  ;i(  IS  years  of  age  10 
studi.'iits  cnteieil.  The  grealcr  numbfr  of  meilical 
.stniieiits  enter  at  an  older  period.  They  may  have 
been  a  couple  of  years  at  the  profession  Iiefore  they 
matriculated  in  the  college,  or  they  may  have  been  at 
another  medical  s<'lio(il  I'oi  a  cou[)Ic  of  years  before 
they  go  to  the  college,  so  (hat  a  medical  student  i,>i 
often  20  or  21  bef'oi'c  he  ajjpeurs  on  our  t'oII  jim  ;i 
matriculated  simlcnl,  but  ihe  average  age  of  eutrance 
would  be  about  17. 

I3,22d.  Are  there  any  additions  which  you  would 
wish  to  make  to  what  you  have  nov*^  stated  to  the 
Coimnission  with  respect  to  tln.^  Queen''s  College 
course? — There  is  one  matter  which  lias  always  been 
a  8ulijeet  of  regret  to  mo,  and  which  I  have  not  yet 
referred  to,  which  is  the  very  small  amount  of  money 
whicli  we  have  been  enabled  to  appropriate  to  the 
different  scientific  departments  for  providing  them 
with  tiie  material  of  teaching.  Wv  ha\e  done  our 
best  with  th(;  funds  that  were  at  our  disposal  for 
provi<ling  ajijiai'atus,  and  illustrations  of  all  kiiiils,  iiut 
we  have  been  obliged  fo  <lo  it  with  sueli  parslriioii\-, 
I  may  say,  (hat  we  are  possessed  only  of  the  nia,teri;i.l 
that  is  absolilt(;ly  indispensable  I'oi'  ajiytlnn'.-  like  pro- 
per le;,e|,ing.  \Ve  have  „.,  preleii.iun  to"  any  1 1, in- 
like  Ihe  InxNiies  of  ilbl^t^;,^  ion  wilh  which  yon  are 
familiar  here  in  Lonil(Mi,and  in  thef:nglish  i;  niv<>rslties. 
Although,  (.reoinse,  we  conid  not  preletid  to  anything 
like  the  hiilbaney  ol'  th.r  collectiojis  that  aiv  here,  ye(, 
it  would  b(;  vciy  desii'able  il'  we  wei^  eiial-led  |u  do 
Homething  \nuvv.  than  at  |jresen(,  is  in  our  powi^r.  'I'he 
whole  sum  a,t  the  disposal  of  (he  (■■dh-..  \\,y  |[,,.  sup- 
port ol'  all  its  ihrpiirtirients  I'roni  yea.i'  lo  3.1-ir,  i  niea.n 
independ(;ntorthesala,ries  ninh'r  Ihe  (^ndowinenl.  IVoni 
the  Consolidaled  F.rnd,  i^  1,(KK)/.,  whieli  in  aimu-dlv 
vob'd  by  Ihe  llon.H.  or  Conunons,  tor  <:a,cl.  <,!'  the 
Quei^n's  Colh.ges.  That  has  net  nna-ely  h,  .support 
eparlNienls,  but 
bli^hnienl.  charges 
1-a.tion,  a.nd 
year  endin^r  i],,. 
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establishment  charges  consist  in  printing,  stationery, 
and  advertising,  in  taxes  for  water,  and  various 
other  expenses  which  the  college  has  to  pay,  in 
clothing  for  the  porters  of  the  college,  in  incidental 
expenses  of  various  kuids,  in  the  heating  and  ligliting 
which  is  every  year  becoming  a  heavier  expenditure, 
and  in  the  maintenance  of  the  botanical  garden,  or 
rather  the  grounds  of  the  college,  independently  of 
the  actual  teaching  use  of  the  garden.  In  the  last 
year  all  these  things  took  up  5.50^.  out  of  the  1,000/., 
and  I'.stimating  it  at  500/.  out  of  the  1,000/.,  wliich  is 
its  minimum  certainly,  there  remains  i'or  the  whole  of 
the  scientific  and  literary  departments  only  500/. 
Tinit  is  a  sum  which  would  appear  to  the  Commission, 
I'hju  surir,  ridiculously  small,  ^vlien  it  is  considered  that 
there  are  four  great  literary  departments  to  be  con- 
ducied,  and  collections  of  books  to  be  kept  up  in  a 
satisfactory  state,  besides  the  several  scientilie  depart- 
ments. 

13,227.  (Professor  Smith.)  Does  that  include  the 
lil)rary  ? — Yes,  it  includes  the  library.  Our  expen- 
diture ill  the  last  year  on  the  libraiy  of  ancient  and 
moilern  lauguages  was  12S/.,  that  includes  Latin  and 
Greek  as  the  ancient  languages,  and  it  includes 
amongst  the  modern  languages,  English,  Freiieb, 
llalinn,  German,  and  representations  of  some  of  the 
less  important  languages,  the  various  Sclavc  and 
lltimanee  lauguages,  and  some  Indian  languages,  be- 
cause we  are  very  anxious  that  our  literary  depart- 
ment should  not  merely  have  a  nominal  or  an  old- 
fashioned  classicid  existence,  but  that  our  library  and 
our  iiisti-ucliou  in  literature  should  really  represent 
the  literary  movement  and  literary  pi'ogress  of  the 
present  day.  Although  our  library  altogether  is  only 
small,  for  we  have  about  20,000  volumes,  yet  there  is 
not  :l  voUime  out  of  the  20,000  that  has  not  been  got 
for  a  special  ])ur[iosc,  and  to  meet  a  .specific  require- 
ment, so  thai  tliere  is  not  a  volume  in  it  either  too  much 
or  ()ut  of  place.  Our  representation  of  continental 
literature  is  tolerably  complete.  Then  with  reference 
to  sound  hisitorical  or  philological  culture  no  books  are 
bought  without  a  specific  oliject ;  but,  however,  that,  of 
course,  each  year  takes  a  certain  sum,  and  when  that 
sum  i'or  last  year  was  only  128/.  it  will  certainly  not  ap- 
pear excessive.  Then  for  the  mathematical  and  "physical 
sciences,  inchiding  chemistry,  we  ha\e  got  during  the 
last  vi-iar  nnl}-  11.')/.  Mowcv'er,  that  was  rather  cx- 
C(,'iUioiial,  ow  iiig  to  the  peculiar  cireumslaiiees  of  the 
chemical  dep;iitineiit.  The  death  of  Dr.  Blyth  and 
the  lale  dale  oC  the  ai)pointment  of  Dr.  Maxwell 
Siiiqison  caused  the  chemical  deiiartment  tu  be  almost 
susiKiuded  during  the  last  session,  and  the  expendi- 
ture on  it  was  very  trifling.  In  zoolo^v,  botany, 
and  geology  the  expenditure  was  74/.,  which,  how- 
ever, was  jiractically  not  a  huge  one.  because  we  did 
not,  happen  lo  buy  any  amount  of  s[icciiiu'n^.  or  to  add 
auylhing  lo  onr  collections  la>t  year.  Another  year 
we  might  li:ive.  a,  larger  exiicndil  lire  on  that  head,  aud 
some  olher  department  ^\^H^Id  remain  in  abevance  for 
the  lime.  In  the  medii'al  sciences  there  w.'is  94/.  5s. 
75/.  {\s.  Cu/.  was  I'or  books,  and 
IS.  1  may  mention  that  we  are 
\illi  rcganl  lo  medical  collections, 
analomynml  physiidogy.  Some 
lire  in  Cork  (.'ollege  (whether  it 
lenll(uial  we  were  ne\er  able  to 
ion  of  it  Avas  Inirnt  down,  and 
orlioii  included  two  collections 
whiidi  were  very  complele,  our  pathological  collection 
ml  our  materia  medica  eidlecliou.  We  lia\e  never 
ince  l>e<ai  able  (o  meet  wilh  an  opportunily  of  re- 
placing in  a,  complete  maiiner  eillier  Ihe  one  or  the 
ol  euursc  a\;ul  ourselves  of  every 
prcseuls  ;^ilself.  Ju  the  Materia 
wo  were  very  unfortunate,  h)r  we 
:  collection  of  Dr.  Anihony  Todd 
was  %ery  well  kiiuwn  as  a  dis- 
"11  materia  medica  in  Ibis  country. 
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which  he  had  sent  home  to  Paris  in  a  French  vessel, 
which  was  taken  hy  one  of  our  cruisers,  and  the 
collection  was  presented  by  the  then  governmental 
authorities  to  Dr.  Anthony  Todd  Thompson.  We  got 
tliat  collection  amongst  his  museum,  but  they  were  all 
lost  by  that  fire,  I  mention  that  as  a  reason  for  the 
medical  department  in  this  year  not  having  got 
probably  what  would  he  their  proper  proportion  of 
the  fund.  But  the  whole  amount  available  for  the 
literary  and  seientifie  professional  departments  may  be 
taken  as  certainly  not  exceeding  500/.  We,  therefore, 
have  no  means  whatever  at  our  disposal  for  advancing 
science.  All  that  by  any  possibility  we  can  pretend 
to  do  is,  so  far  as  our  means  allow,  to  represent  to  the 
students  the  actual  condition  of  science,  but  we  have 
no  means  whatsoever  by  which  we  could  pretend  to 
advance  it. 

13.228.  {Chairman.)  Was  the  college  at  its 
original  establishment  provided  with  a  library  and 
other  collections  ? — Each  of  the  Queen's  Colleges  at 
their  original  establishment  obtained  a  special  grant 
of  4,000/.,  which  was  for  the  purpose  of  furnishing  an 
immediate  outfit.  About  one  half  of  that  was  apppro- 
priated  to  the  purchase  of  books,  and  the  remaining 
2,000/.  to  the  outfit  of  all  the  scientific  departments. 
Then,  for  some  years  after  that,  the  colleges  got  a 
grant  to  each  college  of  1,600/.  a  year  ;  but  when 
that  had  gone  on  for  some  years  the  Government 
thought  that  the  different  departments  ought  to  have 
been  pretty  well  supplied  by  that  time  with  their  stock 
of  books  and  appai'atus,  and  they  diminished  the 
grant  of  1,600/.  to  1,000/.,  and  it  has  remained  at 
1,000/.  ever  since. 

1 3.229.  Arc  the  buildings  themselves  kept  in 
repair  by  the  Government  ? — They  are  kept  in  repair 
by  the  Board  of  Works.  The  buildings  and  all  the 
internal  fitments,  and  all  the  materials,  I  may  say, 
indeed,  all  the  property  of  the  college  is  by  the 
Treasury  considered  to  be  vested  in  the  Board  of 
Works  ;  so  that  in  fact  the  educational  staff  of  the 
college  has  rather  the  permissive  use  of  the  college 
than  the  actual  ownership  of  it  in  the  proper  sense 
of  the  words. 

13.230.  {Professor  Stokes.)  I  am  aware  that  you 
arc  an  original  investigator,  and  T  think  it  is  possible 
you  may  have  turned  your  attention  to  the  relations  of 
the  State  to  science.  Have  you  considered  what  the 
State  ought  to  do  towards  its  promotion  ? — Yes,  to 
some  extent ;  1  have  frequently  tliought  over  the  way 
in  which,  at  least  the  department  of  science  which  I 
am  personally  conversant  with,  could  he  advanced 
through  the  assistance  afforded  by  the  State. 

13.231.  Can  you  give  the  Commission  the  benefit  of 
your  opinion  upon  that  sul)ject  ? — The  conclasion  that 
I  have  come  to  is,  that  the  great  difliculty  to  be  over- 
come is  to  obtain  for  the  cultivators  of  science  time 
for  carrying  on  original  investigation.  Practically, 
the  only  time  during  which  a  man  of  science  can 
really  cultivate  science  with  a  view  to  its  progress, 
and  with  a  view  to  research,  and  adding  new  facts  to 
science,  is  before  he  gets  any  public  position,  when  he 
is  very  little  more  than  a  student,  and  he  cultivates 
science  and  prosecutes  research  with  more  or  less 
success,  really  almost  more  as  a  means  of  attracting 
notice  and  acquiring  reputation,  which  may  lead  him 
to  some  appointment,  to  a  professorship,  for  instance, 
in  one  of  the  Queen's  Colleges,  or  in  one  of  the  insti- 
tutions in  London.  But  as  soon  as  he  docs  got  one  of 
them  he  becomes  so  occupied  with  his  lectures  and 
with  science,  considered  as  a  matter  of  luisiness  oc- 
cupation, that  no  more  time  remains  at  his  disposal 
for  the  cultivation  of  abstract  science.  Take  the 
case  of  our  special  scientific  'professors,  our  Professor  of 
Mathematics,  or  Professor  of  Natural  Philosophy,  and 
consider  the  number  of  lectures  that  they  have  to  give 
in  the  week.  Our  Professor  of  Mathematics  in  Cork 
delivers  14  lectures  in  the  week,  and  ho  lectures  to 
three  distinct  classes,  owing  to  the  diti'ercnt  standard 
of  acquiremcnis  of  the  students,  and  owing  to  the 
different  objects  with  which  the  students  are  carrying 
on  their  studies,  according  as  they  are  students  in  arts 
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or  as  they  are  students  in  engineering.  He  is  obliged  Sir  R.  Kane, 
to  subdivide  his  mathematical  class  into  a  number  LL.D.,  F.R.S. 
of  smaller  classes,  and  to  lecture  to  them  at  separate 
hours  on  different  branches  of  mathematical  science. 
That  takes  up  a  considerable  amount  of  time,  but  in 
addition  to  that  there  are  other  duties  that  devolve 
upon  him.  There  is  the  administi-ation  of  the  College 
by  the  Council,  which  is  composed  of  six  professors, 
and  necessaj-ily,  the  leading  professors  are  pretty  sure 
to  be  elected  members  of  the  Council,  which  takes  up 
a  certain  amount  of  time.  The  Professor  of  Natural 
Philosophy,  Mr.  England,  who  is  hero,  delivers  12 
lectures  weekly  similarly,  for  he  has  three  or  four 
classes.  And  we  must  take  into  account  the  time 
required  for  preparing  for  those  lectures,  which  are 
all  experimentally  illustrated,  and  the  time  taken  up 
in  preparing  examination  papers,  and  in  conducting 
examinations.  These  matters  all  absorb  time.  I  am 
aware  that  here,  in  London,  at  least  in  chemistry, 
which  is  the  subject  with  which  I  am  most  familiar,  a 
person  who  has  any  reputation  gets  an  amount  of 
private  consultative  business,  which  for  his  own  per- 
sonal interest  of  course  he  cannot  neglect,  and  which 
occupies  the  time  so  as  to  leave  no  room  whatsoever  for 
original  investigation.  It  has  always  appeared  to  me 
that  the  great  object,  with  regard  to  the  advance  of 
science,  would  be  to  place  the  men  who  had  given 
proofs  that  they  were  men  who  could  advance  science, 
in  a  position  where  they  really  could  devote  a  certain 
amount  of  their  time  without  disturbance  to  that  object. 
To  effect  that  I  think  the  proper  course  would  be  to  re- 
lieve them  from  a  great  deal  of  the  mere  inferior  work 
of  preparation  for  the  lectures  and  doing  an  amount 
of  mere  porters'  work,  as  it  were,  the  work  of  a  mere 
assistant,  which  can  be  done  as  well  or  even  done 
better  by  very  inferior  men.  I  recollect  my  friend, 
M.  Dumas,  of  Paris,  the  eminent  chemist,  saying  to  me 
that  it  was  quite  a  proverb  in  Paris  that  a  good  prepa- 
rateur  was  a  bad  professor, — bon  preparatcurviauvais 
professeur :  that  the  two  classes  of  persons  were 
totally  difl'erent.  Consequently  by  providing  a  class 
of  assistants  or  prepai-ators  who  should  get  ready  the 
apparatus,  and  who  could  arrange  the  proper  tests, 
and  do  all  that  detailed  drudgery  of  the  work  of 
which  every  department  requires  a  great  deal,  by 
that  means  the  actual  professor,  whom  wo  may  suppose 
to  be  a  man  of  certain  eminence  in  science,  should 
have  thne  at  his  disposal,  and  his  lectures  would 
acquire  a  great  deal  more  authority  witli  his  classes 
by  being  known  to  be  himself  a  person  of  mark  and 
position  in  the  world  of  science,  than  if  he  were  a 
mere  parrot  repeating  what  other  people  had  done. 
I  have  often  heard  students  saying.  Oh !  we  can 
get  that  a  great  deal  more  satisfactorily  by  the 
simple  reading  of  treatises  upon  the  subject;  he  can 
tell  us  nothing  but  what  is  in  the  treatise.  But  in  the 
case  of  a  man  who  is  himself  an  authority  on  the 
subject,  and  who  is  himself  known  to  the  students  as 
an  individual  who  has  made  such  and  such  discoveries, 
his  instruction  would  carry  with  it  not  merely  an 
amount  of  authority,  but  would  have  an  cnei-gy  and 
should  communicate  an  energy  to  the  students  which 
the  teaching  of  a  mere  routine  lecturer  could  never 
in  any  way  give.  I  think,  therefore,  the  key  to 
giving  an  impulse  to  the  cultivation  of  science  by 
persons  of  the  professorial  class  would  be  to  rebeve 
them  from  the  mere  drudgery  of  the  preparatory  work 
by  providing  them  with  a  prope'r  amount  of  assis- 
tance, and  that  is  precisely  the  iioint  in  which  we  are 
most  deficient  in  the  Queen's  Ciolleges,  at  least  in  the 
Cork  College.  Wo  have  simply  in  his  department,  as 
Professor  iingland  will  bo  abiu  to  tell  you,  the  phy- 
sical apparatus  that  is  absolutely  indispensable  for  his 
lectures  ;  but  \vu  have  none  outside  of  that,  and  it 
would  be  nearly  useless  in  fact  to  have  a  complete 
physical  laboratory  with  an  extensi-\'c  physical  collec- 
tion, for  it  would  be  quite  imiiossible  for  Professor 
England  himself  to  make  use  of  them  or  to  manipulate 
them  or  to  work  with  them  without  assistance.  He 
has  no  assistant^  and  the  formation  of  what  ought 
certainly  to  exist  in  au  University  College,  a  complete 
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pliysical  cabinet  with  its  accessories  for  practical  ex- 
perimental work  in  pTiy.sical  problems  and  physical 
research  would  be  useless,  unless  there  were  proper 
assistance  to  carry  the  thing  on.  There  is,  therefore, 
as  far  as  I  can  judge,  no  means  by  which  science 
could  be  more  effectively  promoted  than  by  a  proper 
amount  of  that  class  of  assistants  who  would  leave 
the  actual  professor  free  for  the  higher  depart- 
ment of  his  work.  For  instance,  in  the  mathe- 
matical deparlment,  such  an  assistant  wonlil  have 
the  invaluable  etiect  of  being  able  to  take  up  the 
junior  students  at  a  point  where  it  is  really  crn(;l 
to  a  professor  to  have  to  descend  to  meet  them. 
For  instance,  wc  have  had  in  Cork,  successively, 
several  professors  of  mathematics.  We  had  ori- 
ginally Professor  lioulo,  witli  whose  name  you  are 
familiar,  and  we  .<ince  have  bad  gentlemen  who  were 
both  senior  wranolors  and  Sinilh's  prizemen  at  Cain- 
bridge  ;  and  to  imaghie  those  gentlemen  condemned 
to  go  down  and  teach  our  students  the  mature  of 
simple  equations,  or  thv  third  oribnrth  book  of  Euclid, 
is  really  cruel.  And  ii'  there  were  a  mathematical 
assistant  who  could  take  charge  of  the  more  elementary 
instruction  of  tbc  students,  and  do  what  ought  to  be 
done  by  the  schools,  but  which  is  not  done  hy  the 
schools,  at  least  in  Ireland,  and  hand  the  class  over 
to  the  professor  when  they  become  really  lit  to  enter 
upon  the  more  advanced  subjects,  that  I  think  would 
enable  the  professor  to  do  a  vast  deal  more  in  the 
higher  departmeut  of  teaching,  and  also  to  devote  a 
gi-eater  amount  of  time  to  the  development  of  original 
inquiry  in  mathematics.  We  attempt  it  to  some  ex- 
tent by  means  of  our  senior  scholars.  Whenever 
we  can  get  a  senior  scholar  to  remain  in  the  college 
during  the  year  in  which  be  holds  bis  scholarship  we 
employ  him.  If  be  is  remaining  in  college  for  any 
other  pui-pose,  we  have  control  over  him,  but  he  is  not 
bomid  to  remain  in  the  college.  And  I  may  venture 
to  say  that  I  was  myself  personally  concerned  at  the 
first  organisation  of  these  colleges  in  founding  those 
senior  scholarships.  Although  from  the  sura  total  of 
their  emoluments  being  only  -40/.  ayear  for  one  year,  it 
was  rather  a  trifling  matter,  yet  the  idea  which  we  had 
in  our  minds  was  that  there  might  be  something 
constituted  in  connexion  with  the  (Queen's  Univirsily 
analogous  to  the  class  of  agn'gvs  wliich  exists  in  Furis, 
where  they  liavtj  young  men  who  have  distlnguisinid 
themselves,  who  are  not  yet  appointed  professors,  Imt 
who,  by  getting  a  diplonja  or  brevet  of  "f/ri;'/'^,  are 
entitled  to  supplement  the  [irofessors.    In  the  lirst  place, 
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they  deliver  a  private  course  of  lectures,  and  they  also 
serve  as  reserve  professors.  If  a  professor  gets  sick,  or 
if,  as  often  happens  in  Paris,  the  professor  assumes  poli- 
tical or  administrative  functions,  and  has  to  give  up  lec- 
turing for  a  time,  an  agriye  is  appointed  to  lecture  in  his 
stead.  Of  course,  that  puts  him  on  the  way 
of  attaining  to  a  liigher  position  if  he  shows  capability. 
If,  by  menus  of  assistants  in  the  first  instance,  we 
relieved  the  professor  from  the  amount  of  drudgery, 
which  at  |)resent  ho  is  compelled  to  go  through,  and  if, 
amongst  those  assistants,  we  enabled  such  as  were 
superior  men  to  show  their  capabiUty,  they  would  be 
in  such  a  position  that  the  Governraeut,  if  it  wanted  a 
professor  in  a  certain  place,  could  say  :  Such  a  person 
we  have  under  our  hands  ;  he  has  already  shown  what 
be  cau  do  ;  in  that  way  it  would  both  give  the 
Government  a  means  of  making  appointments  to  pro- 
fessorial chairs  in  a  safer  way  than  is  at  present  done ; 
and  it  would  also  serve  to  enable  the  professor  to 
devote  himself  in  pn.rt  to  original  investigation,  but 
the  existing  circumstances  almost  quite  preclude  this. 
I  believe  that  that  constitutes  almost  all  that  I  can 
say  upon  that  subject. 

13,232.  {Cli-airmuti.)  Are  the  professors  of  tlie 
Queen's  College  appointed  by  the  Government  ? — 
They  are  appoiutxid  by  the  Crown  or  by  the  Govern- 
ment practically.  I  would  in  saying  that,  beg  leave  to 
be  allowed  to  add  that  although  I  have  been  now  con- 
nected with  the  Cork  College  from  its  commencement, 
and,  of  course,  have  had  a  great  number  of  appoint- 
ments in  that  College  coming  under  my  notice  fi-oni 
time  to  time,  I  never  yet  knew  an  instance  in  which 
the  Government  in  making  the  selection  of  a  pro- 
fessor ever  appeared  to  have  their  choice  influenced 
either  by  personal  or  political  considerations  ;  in  not 
one  case  so  far  as  the  Cork  College  is  concerned. 
Of  course  1  can  only  speak  with  regard  to  that.  I 
have  known  more  than  one  instance  ivhere  the  Govern- 
ment has  resisted  very  strong  pressure  of  their  owq 
friends  with  regard  to  the  appointment  of  a  professor, 
and  have  selected  a  man  of  whom  they  knew  absolutely 
nothing,  further  than  that  the  e^Hdence  of  competent 
judges  which  was  submitted  to  them  showed  that  he 
was  tlie  most  desirable  candidate.  As  I  have  said 
tintt  the  appointments  arc  made  by  Government,  it  is 
only  fidr  to  state  what  my  experience  of  the  actiou  of 
the  Govrrnment  in  the  case  lias  been,  and  had  my 
experience  been  ditl'crnit,  J  would  have  stated  it  ju^t 
as  fi'ccly.     [See  Appendix  V.] 
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13.233.  {Cluiirnuii/..)  You  arc  Professor  of  Natural 
Pliilo-iiiiliy  in  (^iii'cn's  Colli.^ge,  Cork  ? — -Yes. 

13.234.  Will  you  ])rocfi',d  to  give  to  the  Commission 
an  outline  of  (In-  mursrs  o!'  iiistrtirl  ion  in  llic  ile|Kir(- 
mentsof  Mallirni;il.ir;,l  and  I'liy-irid  Scieiici;  ?— I  liiid 
that  in  tlic  riv,i,h;iit's  lic(,urL  this  (jiilliiir  is  fully 
given,  but  I  will  just  state  the  moi'c  salieuL  iniinLs.  The 
Profchsor  of  .Mjalieinatlcs  has  three  clas.i:,-,  ol'  ^iiHleuts  ; 
The  course  ol'  the  hi'St  year  eonsisis  ol'  eleinenlary 
geoinetr-y,  algebra,  and  [)laiie  ti'igoiionieiry.  Stiideitis, 
);oth  in  arlri  ami  i-nginenatig,  are  obliged  to  alieiii! 
this  course  and  |ia^s  IIk;  sesMional  examination.  In 
the  secoml  year  Ihe  I'rnl'esHnr  ol'  Mathenialics  has  -.i 
more  a'lvanr'ea  I'la  ■.  ofrrtgiiHiTing  sinileiils,  ami  there 
is  an  o])tii.ii  I-,  ai  I -.  ■  I  mlrm  ■.  lulake.  II I )  malliriiialies  or 

Hr)mo  Other '-iil-irer     inllir.-n [|    year-.       'I'lie    see I 

year's  coium'  nniiriire,-'  ihc  naire  ailvaiiceil  |.arls  of 
algebra,  in'-halm-  i|„.  ihrnry  of  .■i|ii;il.inn..,  s|.lierlea.l 
trigOnoirieuy,    illlliicnl  ia!    eair.iilii:-',  and     (lie     rimiriilH 

of  integjiil  caleidiis. 

13,23.J.  Is  lliIsr:oiii'se  (d'  ler-l.iires  generally  iitt.'ialed 
both  by  arts  ami  engineei'ijig  sl.mleiits  ? — Yrs,  l.y 
HUcJl  as  have  jirevioiisly  |ja-^se'l  in  I  lie  lirsl,  year. 
The  third  year  is  aji  optional  eouiso  i.o  students  in 
arts  ;  it  is  generally  attended  by  sLudenl.s  who  :i,rc 
pr(!p!U'ing  to  take  their  degree  with  honours  in  f.iio 
Univeiwity,  and   the  sulijects  taught  are  geometi-y   ol' 


jq.,  M.A.,  examined, 
three  dimensions  and  differential  ctpiations.  Tiic 
Professor  of  Malhematies'  instruelions  are  eontincd 
altogether  to  jiure  nnUhenialics  ;  he  does  not  enter 
n|iun  (he  Mibjrel  of  mixed  mathematics.  Al  the 
futindalinii  of  the  college  it!  IS4!)  experinienial  seience 
was  nu(  nuieli  enlti\aIeJ  ;  ;tl  Irast  iu>f  in  Jreland,  and 
cuiise<|iieiilly  Ihe  Professor  of  Natural  Philosoidiy 
took  ii[>  Ihe  siilijret  of  mixed  mat  hemjilics  as  a  part  of 
natural  philosophy,  and,  in  aHdilion  lo  a  course  of 
mixed  neilhenialics,  he  gave  a  eonrse  n\'  experimental 
jiliysies  which  wa.s  atleniied  hy  lueilieal  students,  arts 
stmieiiis.  and  <iiigiiieering  stiideiiis  (Jii  my  a]»poiut- 
ment  lo  the  professorship  in  Isr,.",,  1  fonnd  that  this 
s}sl.eni  -lid  not  work  well.  The  ar(s  students  having 
IH-evionsly  lieeii  ill  allemiaiiee  on  other  ,H.urscs  in  the 
college  had  a  Inlerahly  fair  knnwlrjov  of  mathematics, 
l>ul,  on  the  oilier  liiiiid.  the  ineilieal  slu.lents  had  bccn 
foi'  Ihe  inosi  pari,  wvy  dclieicnt  in  their  mathc- 
matii^nl  eilneaiion.  The  diHi.atily  wbieh  I  bad  to 
eoiileml  with  was  that  the  class  nal,ura,lly  divided  itself 
into  two  porli.ms.  If  I  allempted  lo  give  instruction 
id  Ihe  higher  dej-ai'lnients,  the  medical  students  could 
scarcely  comprehend  it  on  aeeount  of  their  deficient 
mathema.tieal  education  ;  ;i,ml,  on  the  other  ban.l,if  I 
tried  to  aila.pt  the  lectures  to  (Jiem,  the  arts  studenta 
were  scai'cely  done  justice,  to.  Lhidcr  those  circum- 
stances 1  found  it  essential,  iu  order  to  do  justice  to 
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the  students,  to  divide  the  class  into  two,  thereby,  of 
course,  increasing  my  own  work  very  cousiderably. 
Subsequently  alterations  were  made  in  the  curriculum 
prescribed  by  the  University,  aud  those  again  I  found 
increased  the  amount  of  lectures  to  be  given  by  the 
Professor  of  Natural  Philosophy  ;  so  that  at  present, 
generally  speaking,  I  have  about  five  distinct  courses 
of  lectures — first,  an  elementary  course  attended  by  the 
medical  students  in  experimental  physics;  secondly, 
a  course  attended  by  arts  students  of  the  second  yeai-, 
and  engineering  students  of  the  second  year  ;  thirdly, 
a  course  of  mathematical  physics  for  engineering 
students  of  the  third  year ;  fourthly,  a  special  course 
of  applied  mechanics  ;  and  fifthly,  an  additional  course 
for  students  preparing  for  honours  in  arts. 

13.236.  Have  you  any  assistance  in  the  delivery  of 
those  courses  of  lectures  ? — No  assistance  whatever, 
except  the  aid  of  a  porter. 

13.237.  What  apparatus  do  you  possess  for  illus- 
trating yoiir  lectures  ? — Sii'  Eobcrt  Kane  mentioned 
that  there  is  every  year  a  certain  sum  devoted  to  the 
purpose,  but  unfortunately  our  physical  cabinet  in 
Cork  is  defective  for  many  reasons.  Originally  there 
was  a  sum  devoted  to  the  purchase  of  books  and  ap- 
paratus. There  was  in  Cork  a  scientific  institution 
called  the  Royal  Cork  Institution,  and  at  the  opening 
of  the  college  they  lent  us  their  apparatus,  and  the 
consequence  was  that  the  amount  given  to  purchase 
new  apparatus  for  the  ^physical  cabinet  in  Cork  was 
very  trivial,  it  being  supposed  that  we  could  work 
with  tbc  apparatus  that  was  lent  to  us.  This  was 
very  old,  and  was  totally  inadequate  for  the  illustration 
of  modern  science,  so  that  I  foimd  it  necessary,  on  my 
appointment  to  the  office,  to  have  it  retiarned  to  the 
institution,  and  to  commence  the  formation  of  a 
physical  cabinet  of  our  own.  Unfortunately,  after 
we  had  been  a  short  time  collecting  apparatus,  a 
portion  of  the  college  was  destroyed  by  fire.  There 
was  not  much  actual  loss  in-the  physical  cabinet,  but 
the  funds  which  would  have  been  otherwise  appropri- 
ated for  the  purchase  of  apparatus  in  it  were  devoted 
to  the  purchase  of  materials  in  the  departments  that 
had  been  destroyed  by  fire.  The  apparatus  at  present 
in  existence  is  amply  sufficient  to  illustrate  au  elemen- 
tary course,  in  fact  to  illustrate  all  the  subjects  treated 
of  in  elementary  works,  such  as  Ganot's  Traite  de 
Physique. 

13.238.  Can  you  give  the  Commission  any  account  of 
the  courses  of  lectures  delivered  by  the  Professor  of 
Engineering? — The  engineering  course  extends  over 
three  years.  In  the  first  year's  course  the  instruction 
is  confined  principally  to  geometrical  drawing  and  to 
lectures  on  descriptive  geometry  and  perspective.  In 
the  second  year  the  professor  lectures  on  levelling  and 
surveying,  and  mapping;  and  in  the  third  year  on 
general  engineering  and  architecture. 

13.239.  Do  you  know  anything  about  the  students 
in  engineering  as  to  what  becomes  of  them  subse- 
quently ;  have  many  of  them  distinguished  themselves 
as  engineers  ? — Yes,  a  great  many  have,  that  is  to  say 
considering  the  number  who  have  attended  the 
college. 

13^240.  You  have  heard  what  Sir  IJobert  Kane 
has  said  with  respect  to  the  prizes  and  scholarships ; 
are  there  any  additions  which  you  would  wish  to  make 
to  his  evidence  upou  that  point? — No,  I  think  not  upon 
that  head.  From  what  Sir  Eohert  Kane  mentioned 
it  may  appear  as  if  the  senior  scholarships  were  prac- 
tically confined  to  each  college,  bat,  in  point  of  fact, 
they    may    be    com[)eiod    for,   and    are    competed  for 


frequently  by  students  from  the  whole  of  the  three 
colleges.  The  condition  for  competition  is  that  the 
students  should  merely  have  taken  their  B.A.  degree 
at  the  Queen's  University.  It  frequently  happens 
that  students  from  Belfast  or  Galway  will  compete 
with  the  students  in  Cork. 

13.241.  There  is  nothing  to  prevent  the  students 
from  the  other  colleges  coming  to  Cork  to  compete  ? — 
No,  there  is  scarcely  a  year  in  which  students  from 
other  colleges  do  not  come  and  compete  at  Cork.  A 
student  having  spent  one  year  at  Belfast  or  Galway 
is  in  a  condition  to  come  and  compete  at  Cork  for  a 
second  yeai''s  scholarship. 

13.242.  {Professor  Stokes.)  And,  in  a  similar  way, 
can  students  from  Cork  go  to  the  other  colleges  and 
compete  for  scholarships  ? — Yes,  that  increases  the 
amount  of  competition  at  each  college. 

13.243.  (Chairman.)  In  point  of  fact,  does  it  fre- 
quently happen  that  students  transfer  themselves  from 
one  of  the  Queen's  Colleges  to  another  ? — Yes. 

13.244.  {Professor  Smith.)  How  far  is  the  educa- 
tion of  au  engineering  student  carried  at  Cork,  in  order 
to  fit  him  for  the  practice  of  his  profession ;  what 
other  studies  must  he  go  throiigh  ?— Besides  the  special 
course  of  engineering,  that  is  to  say,  th'awing,  land 
surveying,  levelling,  lectures  on  the  strength  of 
materials,  and  eognate  siibjects,  he  receives  lectures 
from  the  Professor  of  Natural  Philosophy  in  mixed 
mathematics,  and  the  application  of  mechanics  to 
engineering  purposes.  Pie  ftirther  attends  lectures  in 
mathematics,  embracing  geometry,  algebra,  trigonome- 
try, and  calculus,  and  whilst  attending  the  lectures 
of  the  Professor  of  Engineering  he  has  an  opportunity 
of  learning  \h.&  use  of  mathematical  instruments, 
and  I  believe  it  is  essential  that  he  must  have  made  a 
map  of  some  district  surveyed  by  himself  and  mapped 
by  himself. 

13.245.  Are  there  any  opportunities  in  Cork  for 
his  having  instruction  of  a  more  practical  kind  ;  are 
there  any  works  of  any  kind  available  for  the  purpose? 
— To  a  limited  extent.  There  are  generally  works 
going  on  connected  with  the  local  railways,  or  with  the 
improvements  of  the  river. 

13.246.  When  a  student  has  completed  his  course, 
you  hardly  consider  him  competeut  to  enter  his  pro- 
fession ? — No,  they  generally  go  to  an  engineering 
office  for  a  time,  and  they  compete  for  the  Indian 
appointments  which  are  at  present  open  to  them. 

13.247.  Have  any  of  those  students  been  successful 
in  obtaining  appointments  in  the  Lnhan  engineering 
service  ? — Yes ;  I  cannot  exactly  give  the  number, 
but  it  is  in  the  President's  Report.  I  know,  as  a 
matter  of  fact,  that  a  very  considerable  number  of 
students  who  have  competed  for  the  Indian  Service, 
have  been  successful.  For  instance,  last  year  in  the 
Indian  Civil  Service  examination,  Mr.  Blyth  obtained 
a  place,  Mr.  James  IMagill  obtainecl  an  ai-my  medical 
appointment  hy  competition,  aud  three  gentlemen 
obtained  appointments  in  the  Indian  Medical  Service 
by  competition,  and  Mr.  Hill,  who  is  one  of  our 
engineering  students,  obtained  the  silver  medal  and 
life  studentship  given  by  the  Royal  Academy  of 
London  for  the  best  drawing,  from  actual  measure- 
ments from  any  existing  building.  Mr.  Hill,  I  may 
observe,  has  left  the  college  for  some  years. 

13.248.  {C/tairmau.)  Are  there  any  additions 
which  yon  would  like  to  make  to  your  evidenf.^e  ?— No. 

13.249.  Do  you  think  that  you  have  stated  the 
principal  points  ?~Ycs. 


./.  England, 
Esq.,  M.A. 

n  July  1872, 


The  witness  withdrew. 


John  Puksee,  Esq.,  H.A.,  examined, 

13.250.  (Chairnmn.)  You  are  Professor  of  Mathc-      one  exception  it  is, 
matics  ia  the  Queen's  University  in  Ireland,  and  in 
Queen's  College,  Belftrst  ? — I  am. 

13.251.  I  presume  that  the  connexion  of  Queen's 
College,  Belfost,  -with  the  Queen's  University  is  pre- 
cisely on  the  same  footing  as  the  connexion  of  the  other 
Queen's  Colleges  ? — Pi-ecisely. 

13.252.  Is  the  staff  of  professors  the  s;inie  ? — Witli 


In  Belfast  the  Chairs  of  Geology 
and  Natural  History  have  been  amalgamated,  which 
has  not  been  done  in  the  other  colleges. 

13.253.  As  fiir  as  yonr  own  faculty  is  concerned,  is 
it  on  the  same  footing  ? — It  is  precisely  (he  ,^ame. 

13.254.  The  students  are  divided,  arc  they  not,  into 
lour  faculties  ? — Yes. 

13.255.  Is  the  curriculum,  in  each  faculty,  the  same 

Rr  4 


J.  Purser, Esq., 
M.A. 
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J.Purs€t,Esq.,  as  .It  Cork    a,ud  Galway  ?— I  think  almost  precisely 
^■^-  the  same.  _,    , 

13,256.  As  Pi-ofessor  of  Mathematics,  do  jois  ima 

17  July  1872.    ^^^^^  ^.^^^  1^,^^.^-,  .^^^^  s|,(.cial  diOieulties  to  contend  wiLh  ? 

My   principal    difliculty   .arises    from    the   widely 

different  det^recs  of  progress  students  have  made 
belbre  they "  enter  college.  We  gnuit,  in  Queen's 
College,  Belfast,  scholarships  to  students  at  tiilranee, 
nnd  half  of  them  are  given  for  uttainnienis  in  pore 
mathematics.  Theye  are  very  eagerly  coni|iftrd  I'oi-, 
and  consequently  we  find  a  eontlngent  ol'  lln'  sludmls 
eomo  up  well  prepared.  On  the  other  hand,  the 
greater  nnmher  of  the  students  in  arts  know  hut 
the  first  elonienls  of  niatheniaties,  eonseipiently  it 
becomes  oxeeediugly  difiienll.  for  the  i>rofrssor  li>  leaeli 
all  at  the  same  time.  I  and  my  predei-essovs  have 
endeavoured  to  meet  tliis  dilVienhy  to  a  ciTtain  exleiit 
by  making  use  of  the  senior  niatliematical  seholar,  a 
graduate,  who  has  been  elected  to  a  scholarshi|)  for  eiic 
year  sifter  taking  his  degree.  I  have  derived  in  this 
way  nmch  valuable  aid  from  the  senior  scholars,  but 
such  aid  is  quite  insuflreient,  and  a  regular  and  per- 
manent assistant  to  my  chair  is  most  urgendy  necde<l 
to  render  the  training  in  thi^  mathematical  seliool 
thoroughly  ctlicicnt. 

13,2o7.  Are  3"ou  authorised  to  CJill  upon  !lio  senior 
scholars  for  assistance  ? — ■Yes,  we  are  ;  but  in  many 
cases  the  senior  scholars  are  studying  for  a  profession 
or  some  civil  service  appointment,  and  it  becomes 
very  irksome  to  them  to  have  their  time  drawn  upon 
to  any  large  extent,  and  the  college  feel  a  difficulty 
in  doing  so. 

13.258.  AVith  that  exception,  you  have  no  other 
assistance  ? — "\Vc  have  no  other  assistance. 

13.259.  Can  you  describe  generally  the  extent  of 
your  dutie-i,  that  is  to  say,  the  different  courses  of 
lectures  that  you  are  called  upon  to  deliver  ? — I  have 
three  courses.  The  first,  to  students  of  the  first 
year,  attended  by  nil  the  students  in  arts  and  en- 
gineering. These  students,  owing  to  tlic  circum- 
stances already  explained,  I  have  to  divide  into  two 
divisions,  according  to  their  proficiency,  and  to  divide 
my  time  between  them,  supplementing  my  instruction 
to  the  lower  di'\'ision  by  that  of  the  senioi'  sehohir. 
My  next  course  is  to  students  of  (lie  second  year, 
attended  Ijy  all  the  engineering  and  a  lew  of  the  arts 
students.  My  third  course  is  an  advanced  course  in 
higher  mathemuties. 

13.260.  In  the  first  and  second  years  you  have  to 
adapt  your  courf-cs  of  lectures  to  classes  in  \ery  dille- 
rent  states  of  preparation  ? — Yes. 

13.261.  Have  any  of  the  students  the  means  ttf 
getting  assistance  in  addition  to  the  instruction  which 
they  receive  from  you,  as  professor? — Some  of  our 
graduates  and  scholars  bake  private  pupils.  Our 
stnd(  iilsgeiiei'ally  lire  not  iibh;,  to]>ay  for  mucli  private 
leacliin^'-,  and  consequently  IIjo  sysK^n  lias  never 
attaifji'd  dirucnsioits  of  any  inqiorlance. 

13.262.  In  the  third  year  your  lectures  are  coniineil, 
are  they  not,  to  tliose  who  are  candidiites  fur  hinionrs  ? 
• — It  is  a  coui'sc  in  tiic  higlicr  matliemutics  arranged 
for  those  wlio  ui'o  cainiidales  Ibi  liononrs. 

13.263.  Ol'wliat  length  ar<>  the  <'oi,|-ses  ir>  ai'ls  and 
inedifirM- ?— The  eoiijM-  in  arls  rxlcmls  over  (Invn 
se-ions,  ;in(l  lli;i(   in  nieillelne  o\  cr  lour  sessions. 

13.264.  in  .;M-ii. erring,  .li.es  l,hr  ciurMi  exi.iid 
over  more  Hem  llnv,'  sessions  ?~-No,  nnly  m\  rr  1  brer 
se-Hir,MS  ;  in  tiicl,  in  |I„.  .-ii-j  i  necrin-  iclinol  ibrre  is  a 
]aovi-.ifjn,  wliieli  is  v^'vy  wMoni  made  iisr  oC,  ll,:i|, 
slM'lerit.s   .■iin   l;il<e    llio  vxwv-a-    in    two   sc<si(.nsit  lli.-y 

knowledgo  oi'  Ibr  r:nlii-i-  p;iil,  .it  llic  riirnnduiii  ;  bill. 
the  regMlar  eonrse  ii,  ,.i|._'iii,.(.|iMg  o-ifonds  o\rr  ilnve 
sessions. 

123,265.  Hav..  jo„  a.lisllnel.  en, nvr  oC  leehnvs  in- 
t'jnded  li>r  engineeis  in  :niy  yr;i.r  ? — No,  lliore  an', 
no  separate  b^einres  in  in,Vu,<'ni!il  ies  i<<  en"in,viin" 
stnderds.  'J'lio  iniitilalion  ..f  siicl,  srp;,r'ale."lor(,uvs^ 
espeeiallyin  tlie  seennd  year,  wnnid  be  oik.,  oi' 1  b,.  (irsi, 
cljanges  I  slinnl.]  make,  "bad  I  an  asslstajit. 

13,266.  Can  yon    give   (he  Cumuilssiun  some  ini'or- 


mation  with  respect  to  the  instruction  giveu  in  the 
sehool  of  engineering,  in  addition  to  your  own  lec- 
tnr(«  ?— The  curriculum  in  the  school  of  engineering 
consists,  iu  the  first  year,  of  a  course  in  mathematics, 
in  experimental  physics,  iu  chemistry,  in  modem  lan- 
guages, iu  geometrical  drawing,  and  office  work,  the 
last  two  with  the  professional  engineer.  In  the  second 
session,  the  course  is  mathematics,  second  course 
mathematical  physics,  mineralogy,  geology,  physical 
'■■eogr!i.j)by,  civil  Digineering,  office  work,  and  field 
work.  And  in  the  third  session,  natural  philosophy 
aiiplied,  eivil  and  mechanical  engineering,  office  work, 
jield  work,  and  engineering  excursions.  The  Pro- 
Ibssor  of  Kiigineei'iiig,  professor  James  Thomson,  con- 
siders tliat  the  euurso  in  engineering  is  well  adapted 
to  1)0  useful  i:0  othei-s  tlian  those  who  are  -intending 
to  t;ike  up  engineering  as  a  profession.  He  has  sent 
me  a  paper  containing  Ids  views,  which,  with  your 
Grace's  pernnssion,  I  will  lay  before  the  Commission. 

QUEEN'S  COLLEGE,  BELFAST. 
Engineering  Dfi:pAliT^^E^■T. 

Professor  .lames  Thomson,  LL.l).,  Professor  of  Civil 
Enginccrinf^  in  Queen's  College,  Belfast,  submits  the  fol- 
h)wiii^,'  remarks  on  the  nature,  the  scope,  and  the  uses  of 
tlie  courses  of  teaching  and  study  which  are  provided  in  the 
Engineering  Department  in  the  Colleges  of  the  Queen'a 
University  in  Ireland.  In  respect  to  details,  his  remarks 
relate  more  especially  to  the  arrangements  and  usages  in 
Queen's  College,  Belfast. 

"  The  engineering  course,  as  a  whole,  has  been  mainly 
arranged  with  a  \'iew  to  making  it  suitable  for  studenU 
intending  to   enter  on  the  profession  of  civil  engineering. 
The  same  prejmratory  studies  and  training,  however,  whidi 
are  desirable  for  civil  engineering  are  also  highly  useful  for 
many  other  walks  of  life.    For  the  civil  engineer,  the  scien- 
tific   studies    primarily  essential    comprise    mathematics, 
natural  jihilosophy,  and  chemistry  ;  hut  while  these  are  all 
of  high  value  to  him,  they  are  also  valuable  to  the  mecha- 
nical engineer,  the  military  engineer,  the  telegraph  engineer, 
the  architect,  the  ship  builder,  the  flax  sjiinner.  the  linen 
bleacher,  and  to  the  sugar  producer  and  manufacturer,  and 
the    list   might   readily  be   extended    almost   indefinitely. 
Amoni^'  the  subjects,  not   specially  engineering,  which  are 
comprised   in  the  course,  there  arc  geology  and  modern 
languages,  subjects  which  conduce  to  a  good  liberal  educa- 
tion   in  any  jiath  in  life  whatever.     All  the  subjects  as  yet 
niiined  are  studied  by  the  engineering  students  in  common 
with   the   students   iu  other  departments  of  the  College. 
Next,  as  regards  the  courses  taught  by  the  Professor  of 
Ci\-il  En^^iiieering,  it  will  he  found  that  even  in  them  there 
is  but  little  labour  imposed  on  the  diligent  student  which 
is  not  of  a  kind  adapted  to  extend  liis  quahfications,  both  in 
knowledge  and  in  skill,  for  many  kinds  of  practical  busi- 
ness besides  civil  engineering.    These  subjects  may  be  thus 
sketched    out:—!.  Geometrical     drawing,    including    the 
general  lU'inciples    of  the  accurate  representation  on  flat 
surfaces  of  the  forms  and  dimensions  of  solid  objects,  and 
including  the  ai't  of  iicrsi)ccti\-c,  together  with  jiractical 
drawing,  cspefially  in  relation  to  engiaeeriiig  and  architec- 
tural subjects.     2.   Surveying,  le\'idling,  and  mensuration, 
iiicbuling  various  ojicrations  of  measuring  oxvr  the  surface 
of  land  ;  and  nuqiping.   ilnuving,  and    calculating  within 
doors  in  connexion  with  siieii  nu'usurcmcnls.     .'>,  A  variety 
<l^'  b'Nt^ons.  iidajikal    to  fill'ord   an   iiilroductinu   to  many  of 
the  chleC  subjects  of  study  wbicb  arc  lud.lc  to  be  »vnnte(\  by 
tbc  civil  nr  mccbanind  cngniccr,  ami  by  the  architect,  and 
by  m;niv  ollirr  el;iss,'s  of  :n-li!\ccrs  and   practical  men.     Of 
tloNr  H,  ni;iv  sntlbv  In  mcl  ion  :  — 1 1  ydnudics  ;  strength  and 
cl;iM  inly  (ini;ilcri;ds;  bridges  of  various  kinds;  ornamental 
iirclniccl.inr  ;  ;ind  subjeels  uuae  pad icularly  rchiting  to  nie- 
eliinMijI  rn-niiTrin,;.     N.m-onI  of  1  biMvbole  s|>cci;d 'teaching 
iMiTii.inccrnigslnilcnls,(!icrcislitll<',  if  auylbing.  required 
In  be  .still bcil.  or  Inboiircil  ni,  wbieh  nuiy  noi.  be  ntlendcd  to 
wilh  ;idv;nilii;;c  by  rn:iiiy  besides  those  who  may  eventually 
M'leef,  civil   cagiiu'cring  as  a  iiroressinn.      An   acquaintance 
\\'ilb  such  sulijeets  :i.s  {K'rs|ice(i\-e  and  as  ornamental  nrchi- 
le.linr.   nnrieni,   and    iuedi;cvnl.    while    important   to   the 
aivhileel,  and    Ib.i  engineer,   cannot  fail  to  be  both  useful 
loid  inli're.sting  to  any  wliosc  tiiMcs  lead  tliem  td  all  towards 
t,he   cnbivalioii    ol'    the   line   arts.     The   (u-eek   iiiul    Latin 
laiiguiigcs  an'  not  included   in  the  course  re(pjirci!  of  engi- 
rom  no  want  of  appreciation  of 


tb 


.sindents.  This  i 
leofMiich  studies;  1 
that  no  man  cnu  attempt 
knowli'dgcinidtbatsome- 
be  omitted  I'or  want  of  t.ii 
— wc  cannot  all  do  all  tli 


)Ut  it  is  simply  on  tbc  old  |irinelple 
to  grapple  with  all  branches  of 
vbicbnnglitbeverydesirablenuist 
le^'  Noil  iuiiinii  pusfiuiiiiis  oiinits  ' 
ings.     Literary  studies,  however. 
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arc  not  entirely  omitted  from  the  requirements  of  the  Uni- 
versity in  the  case  of  enfrineerin^  students,  as  one  modern 
foreign  language,  at  least,  is  made  essential.  It  will  be 
perceived,  then,  that  the  engineering  course  has  much  in 
common  with  the  courses  of  students  in  other  departments 
in  this  College.  It  differs  from  the  course  of  many  of  the 
arts  students  mainly  in  the  omission  of  Greek  and  Latin, 
and  in  the  introduction  of  courses  of  professional  teaching, 
but  only  a  small  part  of  it  can  be  looked  on  as  being 
specially  technical.  It  may  thus  be  observed  that  the 
courses  of  instruction  provided  in  the  Engineering  Depart- 
ment in  the  Queen's  Colleges  are  eminently  suited,  as 
preparation,  not  only  for  the  various  branches  of  the  pro- 
fession of  civil  engineering,  but  also  for  numerous  other 
paths  in  life,  more  or  less  directly  connected  with  the  con- 
structive arts. 

"  The  courses  of  lectures  and  practical  instruction  given 
by  the  Professor  of  Civil  Engineering  are  arranged  to 
accord  with  the  ordinances  of  the  Queen's  Uiii\-ersity,  which 
prescribe  to  candidates  for  the  diploma  in  civil  engineering 
a  curriculum  extending  over  three  sessions  usually,  but 
admitting  of  abbreviation  to  two  sessions  in  the  case  of 
students  whose  previous  acquaintance  with  a  sufficient 
group  of  the  subjects  prescribed  for  study  in  the  first  and 
second  sessions  of  the  ordinary  course  shall  be  deemed  by 
the  College  Council  satisfactory! 

"  For  the  first  year's  students,  the  professor  gives  a  course 
of  instruction,  comprising  lectures  and  oral  examinations, 
on  the  principles  of  geometrical  drawing,  and  the  perform- 
ance by  the  students  of  practical  work  under  his  direction. 
The  lectures  include  the  principles  of  descriptive  geometrj', 
orthograpliic  and  isometric  projection,  and  linear  perspec- 
tive; and  the  practical  work  comprises  tlie  performance  of 
examples  in  these  subjects,  and  the  execution  of  drawings 
in  mechanical  engineering,  and,  occasionally,  also,  in  archi- 
tecture and  civil  engineering.  The  class  meets  for  two 
hours  at  a  time  on  two  days  per  week  during  the  thrco 
terms  of  the  College  session, 

"  For  the  second  year's  students,  two  courses  are  con- 
ducted by  the  Professor  of  Engineering,  of  which  one  is  a 
lecture  course  and  the  other  a  practice  course.  The  lecture 
course  comprises  surveying,  levelling,  and  plotting,  with 
the  theory  and  tise  of  the  instruments  required  in  survey- 
ing and  levelling  operations ;  mensuration  of  earthworks 
for  railiivays  ;  setting  outworks  on  the  ground,  including 
ranging  of  railway  curves,  and  setting  out  breadths  of 
cuttings  and  embankments,  and  ranging  tunnels,  &c.  The 
course  also  comprises,  usually,  some  of  the  following  sub- 
jects : — Revision  and  farther  prosecution  of  descriptive 
geometry,  and  perspective,  and  other  subjects  of  geometrical 
drawing;  designing  and  drawing  of  oblicjuc  bridges;  pro- 
perties and  qualities  of  materials  used  in  construction,  and 
modes  of  procuring  them;  and  an  introdiictinn  to  archi- 
tecture as  a  fine  art, 

"  In  the  practice  course  of  the  second  year,  the  students 
are  engaged  in  the  performance  of  office  and  6eld  work, 
under  the  instruction  and  direction  of  the  jirofcssor  ;  and 
the  business  includes  surveying,  levelling,  drawing,  map- 
ping, and  the  computation  of  areas  of  lands,  and  other 
engineering  calculations.  Excursions  are  also  made  occa- 
sionally, durmg  the  session,  to  \'isit  engineering  works. 

For  the  third  year's  students,  there  arc  {as  for  those  of  the 
second  year)  two  courses  conducted  by  the  i)rofessor,  one  a 
lecture  course,  and  the  other  a  practice  course.  The  lecture 
course  comprises  the  farther  treatment  of  some  of  the  sub- 
jects proposed  to  be  entered  on  in  the  second  year,  and 
most  of  the  follovvdng  subjects  : — Foundations,  cofferdams, 
liridges,  tunnels,  roads,  and  railways;;  specifications  for 
engineering  contracts;  waterworks  for  supplying  towns; 
science  of  the  flow  of  water  in  orifices,  pipes,  and  canals; 
drainage  of  fens  by  gravitation,  and  by  steam  power  and 
other  mechanical  means;  science  of  the  strength  of  mate- 
rials and  structures  ;  ventilation  of  dwelling-houses,  puljlic 
iiuildings,  and  mmes;  processes  and  mechanisms  used  in 
foundries  and  engineering  workshops. 

"  The  practice  course  includes  office  work,  field  work, 
and  engineering  excursion.^;. 

"  In  Queen's  College,  Belfast,  a  system  has  been  intro- 
duced, and  has  been  found  to  work  well,  of  keeping  the 
drawing  class  room  open  during  the  whole  day  for  all 
students  of  engineering  in  attendance  at  college  who 
choose  to  ask  for  admittance,  and  who  give  promise  of 
good  conduct  if  admitted  at  extra  hours,  when  the  professor 
is  not  present.  This  system  has  been  practised  for  the  last 
eight  years,  and  has  been  acted  on  by  every  student  with- 
out exception  ;  and  the  promise  given  by  the  students  to 
be  careful  to  conduct  themselves  well  has  been  very  gene- 
rally and  very  faithfully  kept ;  no  serious  case  of  disorder 
having  ever  occurred,  and  much  good  practical  work  having 
been  done." 
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13.267.  In   point  of  fact,  do  any  of  the   students   J.Purser.Esq., 

attend  the   engineering  course  who  do  not   intend  to  M.A^ 

become   engineers  V — I    do    not   think   that  many  do.  

I  believe  those  entering  the  engineering  school  almost       ^  •'^"'X  ^^"2. 
invariably  intend,  at  the   time,  to  make  engineering       ' 
their   profession,    but,  from    diiferent   circumstances, 
some  attend  only  part  of  the  course,  and  then  take  up 
other  studies. 

13.268.  Do  some  attend  for  the  first  year,  or  the 
first  two  years,  and  then  discontinue  ? — Some  do.  The 
examinations  sometimes  stoptheir  progress,  or  perhaps 
tlieir  pecuniary  means  d9  not  allow  of  their  remaining 
at  college. 

13.269.  The  course  of  instruction  that  tlie  engi- 
neering students  receive  is  not  supposed,  is  it,  to 
enable  them  to  dispense  with  subsequent  work  in  an 
engineer's  office  in  learning  tlie  practical  part  of  their 
profession?  —  No,  certainly  not;  the  Professor  of 
Engineering  regards  such  subsequent  training  in  an 
engineer's  office,  or  in  practical  work  with  a  con- 
tractor, as  quite  essential. 

13.270.  Could  you  give  the  Commission  any  in- 
formation with  regard  to  the  instruction  given  by  tho 
Professor  of  Chemistry  ? — The  Professor  of  Chemistry, 
in  addition  to  his  chemical  lectures,  has  a  large  num- 
ber of  laboratory  pupils.  He  generally  admits  from 
8  to  12  students  every  year,  free  of  charge,  to  work  in 
the  laboratory,  and  he  has  found  the  arrangement  to 
work  remarkably  well. 

13.271.  Are'theynot  strictly  speaking  students  of 
the  University  ? — They  are  generally  stuflents  of  the 
University,  but  out  of  the  students  of  the  University 
there  are  selected,  by  examination,  some  8  or  12  to 
practice  in  the  laboratory,  and  the  Professor  makes  it 
a  kind  of  reward.  He  would  confer  the  same  privi- 
lege on  any  who  passed  the  examination,  who  had 
attended  his  lectures,  although  not  belonging  to  the 
University,  but  practically  they  arc  almost  invariably 
students  of  the  University,  and  the  privilege  is  highly 
prized  by  the  students. 

13.272.  Are  engineering  students  obliged  to  attend 
one  or  more  courses  of  the  Professor  of  Chemistry  ? — 
Yes,  the  engineering  students  are  obliged  to  attend 
this  coui'se  once,  and  they  very  often  do  attend  of  their 
own  accord  a  second  time. 

13.273.  And  medical  students  alsoP^Yes;  except 
Such  as  may  have  taken  out  a  class  in  chemistry  at 
another  medical  school. 

13.274.  Must  all  the  arts  students  attend  ?— Tire 
course  in  chemistry  is  one  of  the  regular  courses  to 
be  attended  in  the  third  year  by  arts  students,  but 
only  some  attend,  as  a  very  large  latitude  of  choice  is 
allowed  to  students  in  the  third  year. 

13.275.  Is  the  same  number  of  scholarships  awarded 
at  the  Belfast  College  as  at  the  other  colleges  ? — 
Exactly  the  same,  so  far  as  the  scholarships  given  by 
the  Government  are  concerned,  but  we  have  ouc  or 
two  scholarships  given  by  private  en<lowments  ;  there 
are  three  scholarships  founded  by  tlie  late  Ur.  Sullivan, 
of  40/.  a  year,  tenable  for  three  years,  and  two,  founded 
by  the  late  Jlr.  Porter,  of  -50/.,  tenable  for  two  years. 

13.276.  Are  any  of  those  pri^'ute  cndowmenls  re- 
stricted to  any  particular  branches  of  instruction  ? — 
They  are  not  restricted  to  any  special  branches.  Tho 
holders  of  the  Sullivan  scholarship  must  pass  the  college 
examinations  prescribed  for  tho  first  and  second  year's 
undergraduate  course  in  arts,  but  in  the  third  year 
they  may  devote  tbeir  attention  to  professional  objeets, 
sueh  as  law,  medicine,  or  engineering. 

13.277.  Is  there  a  special  examination  for  tlmso 
scholarships? — Yes,  there  is  a  special  examinaliou 
for  them. 

13.278.  Does  the  examination  range  over  a  ^vid^^ 
numl)er  of  subjects  ? — The  examination,  in  (he  ease  of 
the  Porter  scholarships,  is  a  very  extensive  one,  r;i.ng- 
ing  over  Greek,  Latin,  mathematics,  natural  lii^lni')-, 
modern  languages,  and  logic,  si^pai-alL-  marks  being 
assigned  to  each. 

13.279.  Is  an  acquaintance  with  nil  those  brnnches 
of  knowledge  required  ? — No,  it  is  on  the  same  prin- 
ciple as  the  ludiiin  Civil  Service  Examination  ;  the 

Ss 
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j.Purtcr.Esq.,   stiulcut  that  attains  the  liigliest  score  gets  the  scholar- 
M.A.  s)i^P^  even  although  he  has   not    answercJ   at  all   in 

some  oue  or  more  of  the  subjects. 

17  July  1872.  -jg  2SG.  What  funds  are  at  the  disposal  of  tlie  College 
for  the  maintooance  of  the  scioutiiic  and  medical 
museums  and  laboratories  ? — Tho  whole  fund  that  we 
have  tor  the  maintenance  of  tho  College  consLsts  of 
1  000/.  a  year,  which  is  suiipleniontcd  by  about  100/. 
a  year  arising  iiom  a  timall  college  or  matriculation 
fee  of  5,^.  Out  of  this  1,100/.  a  year,  in  the  first 
place,  we  have  to  pay  for  the  olfice  expenses,  sla- 
tiouerj',  and  advertising,  for  keeping  (he  groumls  iu 
order,  and  for  healing  and  lighting  the  prcmis(>s  in  the 
College.  These  charges  eonsunii'  about  550/.,  leaving 
550/.'^  Of  this  about  300/.  a  year  is  spent  in  pmrhiising 
books  for  the  lH-rar}',  iind  is  fouml  wry  insuflieient  ibr 
the  purpose.  There  remains  about  2.jO/.  for  main- 
tuning  the  natural  history  museum,  all  Ihe  nic<lii-al 
collections,  the  chemical  hiboralory,  the  luitural  phi- 
losophy ap|)aratns,  and  the  engineering  instriunenis, 
and  it  has  been  tbund,  constantly,  now  ibr  a  great 
many  years,  ipiite  inadetpiate  to  meet  the  wants  of  the 
colle"-f.  Previously,  about  10  yea,rs  ago,  the  vote  way 
1,600/.  a  year  instead  of  1,000/.,  but  the  600/.  was 
wifhdi-aAvn  by  (he  Treasury  when  the  salaries  of  the 
prolrssnrs  were  augmented,  and  it  is  newfound  that 
1.000/.  is  quite  Inaih^nuate. 

13.281.  Do  }  on  feel  the  want  of  larger  funds  of 
that  kind  very  sensibly  ? — Very  sensibly  ;  our  library 
greatly  needs  a  niorc  liberal  supply.  Wc  rcijuire  so 
nmeh  for  technical  books,  that  ibr  books  oi'  a  general 
interest  we  have  very  insufficient  means.  As  one 
cousei[uence  of  the  want  ol'  fuuds  we  have  no  physicjd 
laboratory,  a  need  which  is  greatly  felt,  but,  as  it  is, 
we  have  no  nieans  fi.>r  maintaiiniig  su<-h.  Tlie  chemi- 
cal laboratory  has  been  very  successful,  but  we  canuoL 
institute  a  physiciil  laboratory  without  more  funds. 
The  Professor  of  Natural  Philosophy  is  anxious  to 
establish  one,  and  to  have  a  trained  assistant  to  bidp 
liim  whh  his  classes,  and  to  tmable  liiui  to  give  nioii'  ul' 
his  own  time  to  physical  investigalioii. 

13.282.  Is  then.^  sufficient  spjice  iu  tin-  l.nililing  to 
establish  such  a  laboratory  if  you  had  (he  funds  ? — 
I  believe  so  ;  we  have  rooms  which  enuld  be  devtiled 
to  that  purpose,  sulHcieiil  fbr  the  pri'Sent,  till  t!ie 
iX'C|uiremenls  lieeome  huLici'. 

13,243.    The    Culh-es'"  iia\e 
Jirivutr    suurre.-.  exrcpl     In     llir    : 
sliijis    to    which    jon     liavc    ii\\\: 
except  those  scliotarslii|)s  I  kno\ 

13,284.  Are    most    of    your 
Belfast?  — No;     1  can   har.lly 
comes   from   Belfast,   liUt  i(  is  a 
large  i)ro]iorLion,  indeed,  :nc  eih 
having   come  up   Irom   the   eouutiy,  Iml.  it.    Is  nnl}'    a 
BUiatl  ])roportion  that  are  natives  oi'  Belln.'-l  it. -til'. 

13,28.5.  Are   there  any  olliei' edMeatioii;il  e^(ai4is[l- 

rnentS   in    Belfast  wliei'C     the     edur;,li,)li    is  :il    ;il|   ,,i'    tlie 
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13.289.  Is  there  any  place  in  which  the  professoi 
himself  can  cai-ry  on  original  investigations  of  his  own ; 
has  he  any  opportunities  of  that  kind  ? — No,  there  is 
no  room  properly  furnished  for  the  purpose. 

13.290.  Is  the  library  considerable  in  extent? — I 
am  not  prepared  to  say  the  number  of  volumes  in  the 
library.  Tho  colleges  were  opened,  I  believe,  in 
1849,  and  wc  have  been  purchasing-  books,  at  first  at 
the  rate  of  600/.  a  yeai',  and  for  the  last  10  or  12  years 
at  the  rate  of  300/.  a  year,  and  that  will  give  an 
idea  of  the  size  of  the  library.  We  have  also  received 
from  [uivate  iiidivitluals  some  valuable  presents, 

13.291.  Was  there  no  original  grant  for  the  library 
when  the  college  was  founded? — 1  do  not  know.  I 
am  lint  familiiu-  with  the  circumstances  connected 
with  the  foundation  of  the  College. 

I3,2!J2.  (Ciifiirmtm.)  Sir  Robert,  Kane  told  us  that 
there  was  4,000/,  originally  given  to  Coi'k,  an<l  pro- 
bably it  woidd  lie  the  same  at  all  the  colleges? — 1 
fiiul  it  \v'as  so,  but  that  this  sum  was  fur  the  cstablish- 
m(!nt  of  tho  museums  and  collections  as  well  as  for 
the  library. 

13.293.  {Professor  StnUk.)  Are  the  repairs  of  the 
college  at  Belliist  chargeable  u])on  this  fund  of  1,000/, 
a  year  ? — -No,  they  are  borne  by  l,he  Board  of  Works, 

13.294.  {Cli'drmnn^  Are  you  able  to  give  the 
Conimissiou  any  information  as  to  the  fees  charged  ? 
— The  fees  charge<l  are  all  given  in  the  College 
Calendar,  which  I  hand  in. 

13.295.  Do  they  all  go  to  the  i)rofessors,  and  does 
no  part  of  them  go  towards  the  college  expenses  ? — 
There  is  a  small  iys.  fee,  which  goes  to  the  college,  liut 
witii  that  exception  the  fees  all  go  to  the  professoi's. 

i;i,296.  Are  all  the  fees  the  same  in  amuuiit  ? — 
N<;arly  all  the  fees  are  2/.  fees  for  the  session.  There 
are  some  courses  which  extend  only  over  one  term,  in 
which  the  fees  arc  ]/.;  and  in  some  of  the  medical 
classes  the  fees  are  higher. 

13.297.  \\'hat  ai'e  the  emoluments  of  the  jirofessors 
derived  from  the  fees  iu  those  schools? — The  President's 
lb').)ort  contains  the  emoluments  of  the  profes.sors  de- 
rived from  the  fees. 

13.298.  In  1869  it  appears  by  the  return  that  the 
fees  i.f  the  Brolessor  of  (rreek  amounted  to  lOD/.,  some 
yt^nrs  lliey  rea<-hed  230/.,  and  about  10  year^  ago 
nio~t  el'  lltetri  ^eeni  to  have  been  rather  higher  ;   \vere 

eie  al.  tbafi  time  ,i  larger  nundjer  <.if  students? — 
tin.'  i'aeultv  of  arts  there  was  a  considerably  larmier 
indHT  nC  students  a.buut  10  years  a-'o.  Tiie  meiUcal 
lionl,  1  liciieve,  is  eonsidera.idy  lar-er  than  it  was  at 
at.  pei-Ind. 

13.299.  The  li^es  of  Ihe  rroib-snr   nt'  Lo-ie  iijipenr 
1S(;9     to    have     bi'cn     117/.,    nuitlieiual  i<>,     148/.. 

.lural  i.bilosophy,  177/.,  but  those  .lo  unt  ^eenl  tti 
have  lallen  oil'  \  erv  niateriallv  ?— The  I'e,-  o|'  the 
i\atin-al  Pliiluso|ih\  ProCe^sm- depeial  upui,  the  number 
of  I  lie  medical  stuileiits,  as  well  as  upon  that  iif  the 
iirl^   sllMlellls. 

t3.;;00.  The  I'rofes,snr  of  Chemi.strv  had  2.'.0/.  in 
thai  v.'ar,  aud  one  var  il.  bad  been"  299/.,  and  tlu> 
Anatomy  .■iiid  Physiology  Prol'e.-sor  :.ppears  (o  ha\  e 
iveeivril  l>v  Dir  Hie  largest  amonril  ol'  ^kv^.  Ias(.  year  it 
being  .-.92/.,  a.nd  Ihe  year  lielbre  731/.,  and  in  one  venr 
Ihe  naliual  history  and  boCmy  was  aboul  100/..  and  ll. 
ha^  Keen  as  hi-l'i  as  i  7lV.  ; '  miHlern  laii^iia-t  s  were 
255/.  .-).v.  lasl  >var,  and  mineraloi,^-  nnd  gi'ology  Hi/.? 
—The  .-oiii'se'or  miiieralo-v  is  speeiall v  inleuded  for 
engineering  sludenls. 

t3.;;()l.  All  the  resl.  ol"  (he  iiieonie  fr.nn  fees  of  the 
meilieal  ehairs  and  oi'  the  law  chaji.s,  as  a.  rule,  are 
smallei-,  Willi  Ibe  ex. Tpl.ion  ol' sni-eiy  .about  120/.,  none 
oi'lhe   resl    ■■n up  to    100/.  ?_No.' 

13.302.  ('nil  you  iLssigu  any  reason  for  that  iiill- 
ing  ..(f  in  liie  number  oC  arts  ^indents  in  Ihe  last  10 
years: — \\elia.\e.  f>inul  il,  very  dinieiill.  to  ;iscert;un 
(he  cause,  it,  is  paitly,  I  believe,  coiuieeted  with  Ihe 
Tact  tha.(  the  iiund.cr  oC  ea.ndidnt.es  f<U'  the  Pre-sby- 
tei'iaii  ndnisl.ry  has  ol'  lute  ye;u-M  diniiLHshod,  snch 
ejuidi.lal.es  usually  taking  Ihe  :i.rts  course  before 
eiilel-il.g  Ihe  Pivsby  I  ei'ia.n  The.nlogiea.l  College.  It 
has   also    Keen    ,sonielinu>;s  .sa.id,  and'  1   beHevo  tlicru  is 


ROYAL    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  :— MINUTES    OF    EVIDENCE. 


•S2'^ 


a  great  deal  of  force  in  it,  that  when  trade  is  exceed- 
ingly prosperous,  the  fathers  prefer  to  send  their  sons 
to  trade  and  business  rather  than  to  a  profession,  and 
that  the  falling  off  has  arisen  greatly  from  this  cause. 

13.303.  Then  their  prosperity  does  not  make  them 
value  education  more? — No  ;  I  wish  it  did. 

13.304.  {Professor  Smith.)  I  noticed  that  there  is 
a  fee  of  3/.  for  practical  chemistry.  I  presume  that  is 
for  the  laboratory  courses  ? — This  is  the  fee  for 
medical  students  who  have  to  attend  a  summer  course 
in  practical  chemistry.  These  are  distinct  from  the 
students  I  alluded  to  l:>efore,  who  are  admitted  by 
examination  to  work  in  the  laboratory,  and  who  get  a 
more  extensive  course  of  training. 

13.305.  And  that  is  gratuitous  ?— Yes.  These  last 
are  admitted  gratuitously.  A  certain  number  arc  ap- 
pomted  every  year,  who  are  elected  by  examination. 

13.306.  So  that  Dr.  Andrews  not  only  provides 
assistants  out  of  his  own  pocket,  but  also  provides 
gratuitous  instruction  to  the  laboratory  students? — 
Yes. 

13.307.  (Sir  J.  P.  Ka.j/-Shutt/c worth.)  Uo  you  think 
that  the  apparatus  in  the  laboratory  of  the  Professor 
of  Chemistry  for  the  purposes  of  practical  instruction 
is  sufficient  ? — I  believe  the  chemical  apparatus,  if 
fully  maintained,  is  sufficient,  but  to  do  so  with  our 
present  funds  is  hardly  possible. 

13.308.  With  regard  to  natural  philosophy,  you 
consider  it  decidedly  inadequate  ? — Decidedly  inade- 
quate. 

13.309.  (Chairman.)  Do  you  know  what  the  annual 
rote  of  Parliament  to  the  College  for  all  purposes 
amounts  to  ?  —  The  annual  vote  for  all  purposes 
amounts  to  1,37-i^.,  namely,  1,000/.  for  the  maintenance 
of  the  College  generally,  and  374/.  for  the  augmenta- 
tion of  the  salaries  of  the  professors.  374^,  instead 
of  600/.  is  all  we  receive  for  the  latter  purpose,  as 
a  saving  was  effected  by  the  Government  by  the 
amalgamation  of  the  natural  history  and  geological 
chairs.  We  have  7,000/.  a  year  out  of  the  consolidated 
fund  to  pay  the  oi!icers'  and  professors'  salaries,  and 
for  scholarships  and  prizes. 

13.310.  Is  8,000/.  a  year  the  toUil  amount  which 
the  college  receives  from  the  State  in  any  shape  ? — 
8,374/.  is  the  exact  amount. 

13.311.  (Professor  Hu.vle;/.)  Dy  whose  authority 
was  the  balance  of  600/.    diverted   from   its  original 


purpose  to  increase  the  salaries  of  the  professor 
the  authority  of  Government. 

13.312.  Was  it  on  the  representation  of  the  profes- 
sors ? — The  professors  very  strongly  represented  to 
the  Government  the  inadequacy  of  their  salaries. 
The  transaction  occurred  about  10  years  ago,  before 
I  was  connected  with  the  College,  and  whether  it  was 
the  Government  or  any  of  the  individual  professors 
that  first  suggested  this  particular  way  of  meeting  the 
ditliculty,  I  canuot  say.  As  a  body,  the  professors 
I  believe,  were  no  parties  to  it,  and  most  of  those  who 
have  spoken  to  me  on  the  subject  regret  exceeilingly 
that  the  needful  augaientation  was  not  made  without 
trenching  on  the  funds  of  the  College  for  the  supply  of 
apparatus  and  books. 

13.313.  (Chain)) cm.)  Is  there  any  other  point  upon 
which  you  wish  to  give  evidence  ? — Nothing,  except 
to  say  that  I  think  our  most  pressing  want  is  that  the 
annual  vote  for  College  expenses  should  be  raised 
from  1,000/.  to  what  it  originally  stood,  at  1,600/. 

13.314.  Do  you  think  that  that  would  be  about 
adequate  to  meet  the  wants  of  the  college  ? — I  think 
that  an  addition  of  600/.  a  year  would  be  about  ade- 
quate to  meet  our  wants. 

13.315.  Could  you  give  us  any  information  as  to  the 
success  of  your  students  in  subsequent  life  ? — Perhaps 
I  may  be  allowed  to  hand  in  a  statement  on  that  sub- 
ject, which  has  been  sent  to  me  by  the  order  of  the 
President.     It  is  as  follows  : — 

It  appears  from  notes  in  the  University  Calendar  that 
Belfast  College  has  educated,  among  many  other  successful 
men,  the  following  persons  ; — 

20  members  of  the  Civil  Service  of  India. 

10  members  of  the  Consular  Service, 
5  engineers  of  public  works  in  India. 

2  members  of  the  Geological  Survey  of  India. 
33  members  of  the  Array  Medical  Service. 

14  „  Navy  „ 

'2  secretaries,  Chinese  iimbassy, 

1  Inspector-General  of  Customs  in  China, 
."■i  officers  of  engineers. 

12  professors  of  colleges  and  universities. 

4  assistants  to  professors. 

5  head  masters  of  collegiate  and  academical  institutions. 

6  inspectors  of  national  schools. 

3  ilarriiigton  lectm'ers, 

2  members  of  the  Senate,  Queen's  University. 
5  law  students,  Inns  of  Court. 


?— Bt    J.  Purser,  Esq., 
M.A. 


17  July  1872. 


[Sec  AppENnix  V.] 
The  witness  withdrew. 


ROHEET  0.  CX'NKINGHAM. 

13,316.  (Chairman.)  You  are,  I  believe,  Professor 
of  Natural  History  in  Queen's  College,  Belfast? — 
I  am. 

13  317.  Will  you  have  tlie  goodness  to  describe  to 
the  Commission  the  duties  that  are  attached  to  your 
professorship  ? — I  have,  I  may  say,  in  the  first  place, 
three  courses  to  conduct,  one  of  zoology,  one  of  botany, 
and  one  of  geology,  and  in  addition  to  tliat  I  am 
curator  of  the  Natural  History  Museum. 

13.318.  In  the  other  colleges  arc  the  duties  of  the 
Natural  History  Professor  as  extensive  as  those  in  your 
college  ? — No,  they  are  not.  In  Cork  and  in  Gahvay 
the  Professor  of  Natural  History  teaches  botany  and 
zoology,  and  there  is  a  separate  professor  of  geology. 

13.319.  Wmt  has  occasioned  a  different  arrange- 
ment'at  Belfast  ?~It  took  place  so  long  before  I  came 
there  that  I  am  afraid  I  cannot  state  the  matter  very 
accurately,  but  I  l>elieve  that  the  Government  con- 
sented to  the  augmentation  of  tlie  salary  of  the  Pro- 
fessor of  Natural  History  on  condition  that  lie  should 
take  up  additional  duties  when  the  other  Chair  became 
vacant  in  his  particular  college,  and  I  believe  that  when 
the  Professor  of  Geology  in  Cork  and  Galway  retires 
or  dies,  the  Professor  of  Natural  History  must  take 
up  the  other  course  ;  in  the  same  way  I  believe  the 
Professor  of  Geology  must  take  up  zoology  and  botany, 
but  I  cannot  say  how  that  was  brought  about. 

13.320.  (Sir  J.  P.  Kay -Shuttle  imrth.)  Have  you 
any  objections  to  state  to  the  Commission  the  present 


,  Esq.,  M.D.,  examined. 

amount  of  the  emoluments  of  the  professors  ? — They 
vary  from  year  to  year.  I  could  tell  you  with  regard 
to  last  year.  My  Government  salary,  taken  in  con- 
nexion with  my  examinership  in  the  Queen's  University, 
comes  to  exactly  300/.  a  year,  and  my  fees  Ixst  year, 
including  three  courses,  came  to,  I  think,  as  nearly  as 
possible,  150/, 

13.321.  Can  you  state  what  tht^y  had  been  before 
the  consolidation  ? — I  cannot,  because  1  have  only 
been  in  connexion  with  the  college  for  the  last  iS 
months. 

13.322.  But  they  must  liave  been  something  like 
the  half  of  that,  I  suppose,  lor  the  separate  professor- 
ships ? — No,  by  no  means,  Itecause  the  Professor  of 
Geology  makes  so  very  little  by  his  fees  that  it  makes 
very  little  difference  ;  the  classes  of  geology  aru  so 
small ;  the  bulk  of  the  fees  are  derived  from  the 
zoology  and  botany,  which  all  medical  students  nuist 
attend,  and  third  year's  arts  students  attend. 

13.323.  But  it  was  an  addition  of  the  salary  of  the- 
Professor  of  Geology  to  the  salary  of  the  Professor  of 
Natural  History  and  Zoology  ? — 1  believe  that  was  the 
state  of  the  case,  but  I  cannot  speak  very  particularly, 
because  it  was  done  so  long  liefore  1  came  to  the 
college. 

13.324.  (Chairman.)  Are  the  stud.'uts  who  attend 
your  courses  of  botany  and  zoology  chiefly  medical 
students  ?— I  should  say  that  two  thirds  of  them  were. 

13.325.  But  in  the  case  of  arts  students,  arc  botany 

Ss  2 
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E.  O.  Cumting-  and  zoology  of  "^i^  *<^  thorn  in  taking  tlicir  degrees  ? —  nscl'nl  in  some  respects,  but  he  ig  merely  a  man  in  tlie 

fiam,  Esq.,       Ygg  the  tliird  year's  arts  stndents  eitlier  take  zoology  position  of  a  college  porter. 
JJ.D.           Qi- |^,Qfany  as  one  of  tlioir  subjects  as  a  I'nlo.     Perluips  13,343.  Is  there  anyone  who   can    undertake    the 

I  should  mention  that  there  is  only  one  fee  ior  zoology  pi'eparation  of  a  skeleton  or  making  preparations  ? — 

an)l  botany.  There  is  nobody  in  wjy  department,  but  there   is  a 

13.32t>.  Are  the  engineering  students  all  obliged  to  porter  who  is  attached  to  the  rrofessor  of  Anatomy, 

attend  your  lectures  on  geology? — Yes,  they   are  all  anil   is  n  vci-y  good  man,  though   just   in   the  same 

obliged  to  do  so.  jiosilion   as  a  college  porter;  he  is  a  nnin  of  a  great 

13.327.  Do  any  other  students  liesides  these  allend?  deal  <if  talent,  so  that  if  I  wanted  a  .skeleton  pre- 
— Very  few  eoniparati\ely  spe'aking,  because  it  does  pared  it  eoidd  be  <!oue  by  him,  but  I  cannot  claim 
not  count  with  either  medical  .•^Indents  or  arts  students  his  scr\-iees.  All  our  skeletons  arc  bought  from 
as  a  class,  except  in  the  third  year's  honours  course.  Loudon  just  now. 

13.328.  It  is  of  no  use  to  Ihcm  in  obtaining  (k'grci's?  13.34  I.  With  respect  to  Cleidogy,  do  yon  take  your 
— Of  no  use  at  all.  studejils  (luL  upon  excursions  in  the  neighbourhood? 

13.329.  Are  you  provided  with  a  uuiscum  ? — Yes,  As  yet  J  have  done  nothing  in  that  respect,  because, 
we  have  a  museum.  ;is  it  luippened,  last  year  was  my  iirst  winter,  and  of 

13.330.  In  all  thosi'  se])aralc  branches  of  your  pro-  course  I  had  both  zoology  inul  geology  to  conduct,  so 
fessorship  ? — Yes.  The  geology  and  the  zoology  in-c  that  1 1'ouiul  tliat.  it  was  utterly  ItLiiiossible  to  do  so,  but 
best  represented  upon  the  whole,  but  we  have  a  very  it  will  be  my  (dijcet  on  Saturdays,  at  all  events,  three 
fair  herbarium  of  liritisli  plants,  and  there  is  the  or  four  times  in  the  course  of  the  session,  to  do  so. 
Botanical  Garden  belonging  to  the  town,  which  alU>\vs  13,.*i4.").  I  jiresume  that  yon  A\'ouhl  be  veiy  glad  to 
us  specimens  of  plants  during  my  course  on  payuLcnt  return  to  the  iire\Ions  sbite  of  things  Avhcu  (here  was 
of  a  certain  sum  b}- the  college  to  the  garden.  a  distinet    Vroli'ssor    of    Natni-al     History    fr0]U    the 

13.331.  Are  you  ino\ided  with  any  assistants  in  the  I'rol'essor  of  tieology  ?  —  Yes,  z.x.logy  and  ljot,any 
delivery  of  your  lectures  eir  iu  [uvparalion  tor  lliem  ?  could  be  v.^ry  easily  luamigvd,  because  zoology  is 
— No.  none.  taught   in    tin- winter  and  liotany  in   the  suiinner,  but 

13.332.  A  certain  amount  of  the  grant  of  1,01)0/.  a  i''  is  very  heavy  work  coiulueliiig  a  course  of  zoology 
yc.lr,  of  which  we  have  lu'ard.  is,  I  presuaa^,  applied  to  ""d  a  course  of  geology  together. 

your  apparatus?— Y'cs,Igetaltogetl[er,  Ishonhltlnnk,  13,3U;.  Supposing  that  you   could  have  your  own 

between  50/.  ami  tiOl.  ^>"tiy   .'dtogether,   with   a   licw  to  the  interest  of  the 

13.333.  Is  the  library    ]n-etlv    well    supiihed  with  I'lol'cssors  as   f.-cll  as  the  stu.leins,  do  not  you  think 
works  on  NatuvalHistory  ?—S,;    \],r  as  regards  works  "'■'*    ''  ^"'"'l'   '"^  better  il    zoology  and  l,otany  were 
that  are  suit.alile  for  studious  it  is.  Imt  as  jcgards  more  sejiarate^.  — 1  es. 
abstruse  works  it  is  very  iusnffieientiv  jirovided  indeed.  13.347.  I  ]u-esume  that   tins  great  drain  upon  your 

etiergies   could   not  jiossiblv  leave   you  Tuueh  time  for 


13,334.  Under  wdiosc  control  are  the  additions  that 
are  annually  made  to  the  library  ?  have  you  a  \oiee  in 
the  distriluition  of  the  money  which  is  a'p|ilied  to  that 
purpo-e  ? — Yes,  I  laue  a  \oiee  as  regards  the  books  in 
mv  own  department. 

'13,333.  (J^rnfessor  llii.rlri/.)  Do  not  you  lind  your 
work  very  hard  ? — I  do  liiul  it  very  liea\y. 

13,336.  How  many  Icetiucs  do  von  lune  to  gi\e  in 
the  course  of  the  year  ? — .Vbout  lit)  in  zoology,  oO  in 
botany,  and  40  in  geology 


orignnd  work  or  inquiry  of  any  sort  ? — There  does 
not  seem  very  nnieh  prospect  of  it,  because  by  the 
emi  of  the  course  I  confess  that  mv  energies  are  so 
nnieh  e.vhaiisted  that  I  do  not  feel  hi' for  nnich  more. 

13,3  lf<.   You  were  naturalist  to  the  X;isfau  Ivvp    ' 
tion,  Avere  yon  not  ? — Yes. 

13.34!).  In   what  )e;Lr   ilid  .she  sail   from  England  ? 
—  In  isi;i;. 


xpot.- 


l."!,iio().    Duliug    the    course' 


a    your    A-oj-age   you 


13,337.  I  presume  that    we    need    hardly  ask   yon  J'"''?"'   ■'  plare  )u  i  atagonta   lor   the   purpose  of  col 
wdiethcr  yon   think   the   arrangement  now  existing  an         ',"'!;'.  j*!,,,''  ''"'.  ?'""  ""''  •'— t  es,  Kio  do  tiallegos. 

advantageous   one  ?— I   think   tliat  is  decidedly  disad-  .     '-W'"-,  1""  ^'"tt   t,,    thai   pla,v  was  not  contains 

v,antaffeona.  "'    '  "!  original   nislriicfioiis  of  vur   eaiUaiii,  was  it 


cidedly 
vantagcong, 

13,338.  You  lind  it  i|iiite  iiiipossil.lc,  do  you  not,  to 
give  !my  pi-aetical  instruction  ? — I  give  it  to  a  certain 
extent,  so  far  as  the  students  have  (line  for  it.  1 
genei'ally  make  the  liotanicat  course  as  practical  as  I 
can,  because  in  addition  to  lertiiriiig  tl\e  days  in  the 
week,  I  take  exenrsions  on  Saturdays.  ( )i'  eoiirse, 
both  iis  regards  zoolog)-  and  bntany,  I  ilbistride  my 
lectures  \vitli  as  many  sjjeeiinein  and  diagrams  as  I 
ha\e  ill  my  ]io\\'er,  but  slill  tliiae  are  many  iliines 
that  it  would  1)0  impossible  fur  me  to  atteiii|it,  liotli  en 
account  of  the  want  of  time  and  tlir  Avaiit  of  a|)|ia- 
ratus,  and  also  on  aeeount  of  most,  ol'  my  sliiileiils 
being  mialieal  students,  wdio  itieicly  lake  up  ziKiloey 
for  one  year  along  \vitli  n  miiiiber  of  otiier  siilijects. 

1.3,339.    Have    you    dissei'lilig    r is     b.tongiiig    ti. 

the  college  ?—Ko;   we  have  notliiiigol4he  surl?    reaii 
do  nothing  in  that  way. 

13.310.  Have    y. o    leelnre-n assislanls    or 

demonstrators.^ — No,  not  liing  of  (liat,  suit.      I  liavea 

.senior    seliolai' who    is   ap|iobit,ed   ; lallyiii    niyde- 

parlnielil,  and    be,    is    supposed    l„   ^;iv,'   iia,  ;.,„ue' lielp 

when    I   call   upon  liin,  to  do  so  in  eoiiliexioii  Mot,! ,,- 

duties.       If  he,    is  a  very  ^,,,,,1   ,,,;„,    |   y  oeeasionallv 

get  a  little  help  from  liiiii  in  tl,e  I chin,  liul.  iinlliiii:; 

veiy  csstaitial. 

13.311.  Are   yon    also   e.\|ieel, ,    keep  tin,  eollee- 

tioii  in  the  niuseinii  in  order  ?-     I  run, 

13.312.  Have,  you   any  nssistaiit   lliere  ?— 'I'liero    is 
no  assisl,ant  there  at  all.     Of 
attached  to  the  college,  but,  bo  does  not  beloii"  to 


ained 
was  it. 


ill    II 

wdieu  he  sailed?  — Ves.  I  lielirve  i(  was  l,v  the  time  lie 

sailed,  in  eonsei|uenee  ,.f  a,  memorial  that  was  jirescnlcd. 

l:'>,3.52.  Are  you  aware  how  it  was  tliat  von  came 
b.  visit  that  lilaee  ?— I  beli.'\e  il  was  in  eonseqiienee 
ot  a  memorial  signed  by  Mv.  Darwin  and  yourself,  and 
the  llydrograidier,  I  lielie\e.  was  prrsoiiaiiv  interesled 
III  the  matter,  beeaiase  h,.  made  the  dis.-nverV  of  tlicile- 
liosil  there  in  eoiii|,aiiv  with  Adiifral  Sidiix  :'io,  who  also 
wrote  a,  h'tler  urging  that  Ihede 

l.".,:'..i:l.    Voll     obtained,   did    ^ 
taut   lossils  there  wliieli  were  sent   I ,e'? .    .V,,s.      '"' 

l:;,.'i.il.   To    whoin   were  tiiev  siait    b^    i,,ii  ■ 'phi.y 


iiMlie' 


lit  I 


\  I 


eif. 


the  result  ,.f   the  ,'n 
eiie,e?-\„,   I    ,]„ 


on  of 


1. ■!,.•!,",,-,.  Hut  net 
aii,\  ivish  of  niiuo, 
there  na,  any  wish 
llieiii     to    lis-    per.M.ii    n'lio    I    the' 

i rest  ill  till, III,  torablioiieli.ot 

could  send  tliem  where  Ihev  chose.  Haw 

scot  tlieiti  wheieM  r  I  advised  them  to', , 

13, ;:,-,(;.    It   was  the   nii.lerslanding,  ,ias   it    not,    that 

eierythiiig  was  sent    ho illi.aalh   I  o  t  lie  ,,\,lmiralty, 

lull,    yolli-  wishes    in    (be    matter    w  ,.rr    attended    lO''.^ 
'fl'ry  were    ii  i ,  ariiibl  v.      I    oi,a-el,    s.sil,   in  „  n,,,,,  ,,aeh 

"■'■ "'■'■■■'I'-^l imens:  and  they  were  always 

lorwarded  I,.  I  iie  destiiiat  ion  thai    i  sii,o,,4|od 

13,3;-,7.  (CIhi, ,■„,„„.)  Is  llaao  a7rvll,iug  further 
which  yon  would  wish  to  state  with' ivslieet  to  the 
llellirst   (College  ?— I    w,     '  ■  ■  -  ' 


elit'  lo.ik  (he  most 
he  Admiially 
ervoliligliigly 


,.          .  ,                 ,      ■      ,.                             ercly  say  liuit   the    sum 

tlicre  IS  a  .servant  that    we    have   lor    museum    purposes   and    apparatus 

not  heloug  (o  ine  is    wholly    insulhcKait,.      1     ba\e    milv    about     ',0/     fii- 

alone,  so  th.at  1  can  only  got  a  piece  of  him  ;  he is  s,,eciinens,   diagran.s,  and   cvcytliin'g  '.fso    ceinn^c led 

happen   to  be  a  very  good  man,  and  1  lind  him  y,.ry  ivitli  my  liepartmeul. 
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13,358.  AVhiit  sum  would,  in  your  0|)iiiiou,  be  suffi- 
cient for  thui  purposo  ? — 1  think  I  could  get  ou  pretty 
comfortably  with  100/. 

13,3o9.  For  eiU  throe  doparLinentw  ? — Yew,  I  could 
make  that  do. 


13,3GO.   {Professor    ITuxJci/.)  lint   you   would   like    JR.  O.  Cunning- 
to  have  an  assistant  as  well  ? — Yos,  I  shoukl  certaiuly       '"""■  ^^"^h 
like  to  have  an   assistant  as  well,  but  as  regards  dia-  ^^■^■ 

grams  and  speeimmis  to  illustrate  my  course,  probably 
the  sum  mcutioncd  would  ha  sufficient. 


17  July  1872. 


The  witness  withdrew. 
Adjourned  to  to-morrow  at  12  o'clock. 


No.  6,  Old  Palace  Yard,  Westminster,  Thursday,  18tli  July  1872. 


PUESENT  ; 

His  Gkack  the  DUKE  OF  DEVONSIIIliE,  KG.,  in  die  C'ii.uk. 


vSiR  John  Lubcock,  Baiit.,  M.r.,  F.R.S. 

Sill  Jamics  FiiiLT.ii's  Kay-Shuttlewoutii,  Baet. 

TiioMAs  IIenrv  IIuxlev,  Es(i.,  LL.D.,  F.ll.vS. 


G|''.iii;(;f.    GAiiifiEi,     Stoki'.s,    Esm.,    'IM.A.,    LL.D., 

See.  K.S. 
IIenui'  John  Stephen  S."\iitii,  Esq.,  M.A.,  F.K.S. 


liouEKi'  ]3vEK  Lyons,  Esq., 

13.361.  (Chairmmi.)  Will  you  have  the  goodness  to 
state  to  the  Commission  the  otHcc  which  you  hold  in 
the  Catholic  University  of  Ireland  ? — I  am  Professor 
of  Physiology  in  the  Faculty  of  Science,  and  Professor 
of  Medicine  and  Pathology  iu  the  Faculty  of  Medi- 
cine, and  1  also  fill  at  present,  and  for  the  fifth  time, 
the  office  of  Dean  of  the  Faculty  of  Medicine. 

13.362.  Are  the  Commission  to  understand  that  the 
University  is  strictly  ft  C-atholic  institution,  and  is 
entirely  under  the  numagemeut  of  Catholics? — It  is 
entirely  under  the  management  of  Catholics. 

13,3(53.  And  solely  Vor  Catholic  students  ?— Not 
solely  for  Catholic  students,  because  as  a  matter  of 
fact  Ave  have  admitted  othei's,  and  still  :idmit  them. 

13,304.  But  all  the  professors  and  oflicers  of  the 
University  are  necessarily  Catholics,  are  (hey  not? — 
They  are  as  a  matter  of  fact,  but  I  would  not  say  that 
they  necessarily  are  so,  because  I  believe  that  it  was 
at  one  time  within  the  view  of  Dr.  Newman  that 
others  than  Catholics  might  hold  ]irofessorships. 

13.365.  In  what  year  was  the  University  founded? 
— The  Univer.sity  was  founded  iu  the  year  1850. 

13.366.  Will  you  be  so  good  as  to  state  to  the  Com- 
mission generally  the  objects  for  which  the  University 
was  established  ? — It  was  established  for  the  purpose 
of  supplying  suiierior  education  to  the  great  body  of 
the  Catholics  of  Ireland,  who  had  no  University  open 
to  them  which,  in  tiie  view  of  their  parents  and  guides, 
they  could  avail  themselves  of;  and  it  was  also  o[)eued 
in  order  to  provide  means  and  uii])lianccs  for  Catholic 
men  of  iibility  to  i)ursuo  the  various  departments  of 
science  in  Irehmd,  from  -\\diicli,  uyt  to  that  period,  it  may 
be  said  they  were  practically  excluded.  I  may  say 
tliat  I  am  myself  a  graduate  of  the  LTniversity  of 
Dublin,  and  long  resided  A\i(hin  its  wails,  and  at  tlie 
time  that  I  was  in  the  University  there  was  no  post 
of  emolument,  nor  even  any  prize  of  substantial  value, 
open  to  any  Catholic — no  professorship,  no  fellowship, 
no  scholarship,  no  one  position,  in  fad,  of  emulument 
or  importance  was  thru  open  to  a  Catliobc. 

13.367.  What  are  the  branehes  of  instruction  for 
which  provision  is  made  in  tlie  Catholie  University? 
—It  was  established  on  the  l.)asis  of  a  complete 
IhiwcrxUas,  including  se\'eral  schools  or  faculties, 
purporting,  in  fact,,  to  include  all  the  schools  and 
faculties  which  are  usually  recognized  in  all  the 
Universities  of  older  standing. 

13.368.  How  is  the  University  governed  ?— The 
University  is  governed,  subject  to  the  control  of  the 
]']piscopal  Board,  by  tiio  liector  with  the  Kcctorial 
Council,  and  by  the  University  Seiiale,  laymen  being 
largely  in  excess  in  both  bodies.  The  council  is  com- 
posed of  the  deans  of  laeulties,  and  of  certain  repre- 
sentatives elected  by  the  laeulties,  the  senate,  and  the 
heads  of  houses.  The  Senate  is  an  assenibly  of  the 
entire  University  corps. 

13.369.  Is  the  University  provided  with  any  en- 
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d!iwmeut  ? — The  University  is  jjrovidcd  with  a  certain 
amount  of  funds,  which  ai'e  the  I'csuit  of  a  public 
colleetitHi  made  partly  in  Ireland,  partly  iu  England, 
and  partly  throughout  tiie  Lhiiti^d  Stales  of  America, 
and  it  maybe  sai{l  throughout  the  Catholic  world  gene- 
rally ;  and  if  the  Commissiotiers  will  iierniit  me,  1  will 
hand  in  as  part  of  my  evidence  a  return  published  in 
tlu^  year  18'ju  of  the  tlieu  condition  of  the  corpus 
of  that  fund.  It  amounted  in  ;dl  at  that  time  to 
.')8.070/.  Is.  'id,  27,616/.  ol'wldcli  Imd  been  collected 
in  Ireland,  16,000/.  in  the  United  Slates,  4,166/.  in 
Enghind  :ind  Scotlnnd,  and  llie  balance  Ju  various 
places.  That  may  be  treated  as  r4ie  cor|Mis  n'^  the 
fund  on  which  the  University  is  Itasi'il,  and  a  hirgo 
part  fif  thiit  sunt  was  invested  in  (lie  purchase  of  build- 
ings and  the  initiation  ol'  museum  colleetiuiis,  and 
certain  annual  allocations  were  devoted  to  the  several 
faculties,  including  the  faculty  of  science.  Since  that 
account  was  published  more  nmney  has  been  collected, 
and  I  believe  1  am  entirely  within  tlie  fads  when  I  state 
that  fully  150,000/.  have  hecn  eollecled  by  voluntary 
coutriljulions,  mainly  in  Ireland,  and  applied  lo  the 
piu'pc>ses  of  the  University. 

13.370.  {Sir.  J.  P.  Kai/-Slni/(lni-orfh:)  Can  you 
define  what  proportion  of  the  150,000/.  has  been 
apt>lied  to  the  corpus,  and  what  inis  been  ap]>!icd  to 
the  annual  expenditure  of  tin.'.  University? — [could 
not  exactly  do  that,  because  the  whele  fund  has  been 
more  or  less  deteriorated  by  oiher  tilings  than  the 
annual  expenditure  ;  and  there  are  oni'  or  two  points 
which,  in  a  furtlier  stage  of  my  e\'i(lenr,',  I  wunhl  like 
to  refer  to  as  bearing  upon  this  ([Uesiion. 

13.371.  {Chainu'ni/:)  Ilave  aihliliuiial  funds  been 
raised  for  t!ie  ]>iirposes  of  prizes  and  schoinr^hips  ? — 
Yes,  exti'Usive  funds  ha\e  been  rnisi'd  by  conlrilnUinns 
throughout  se\'eral  of  the  various  diocese-^  of  Ireland, 
and  I  shall  be  able  to  hand  in  a  vv\>v  oi'  a  doeumeiit 
which  contains  a  list  of  all  tlie  prizes  and  sehelarshi|is 
now  open  for  competition  in  the  Lliiiversily,  and 
iilt.hougli  these  are  practically  confined  to  Catholics, 
still  we  do  not  exclusively  regard  them  as  such.  And 
I  may  mention  that  more  than  one  student  professiu"- 
the  Protestant  creed  has  enjoyed  a  Rcholarshi[)  uf 
some  consider  aide  emolument  iu  the  Universily. 
This  sheet  euntaius  a  list;  of  the  exliibilietis  and  prizes 
to  be  competed  for  in  the  year  1^7-  {dclivcrhiij  in  the 
^iiiiic).     [See  Appendix  VI.] 

1 3.372.  Can  you  state  the  total  amount  of  ex- 
hihiiiuns  and  scholarships  annually  gi\-cn  ': — The 
amount  for  the  present  year  is  in  all  atiout  700/., 
exclusive  of  gold  medals.  The  allocations  of  the 
various  sums  will  be  best  understood  by  an  insj.ieeliun 
of  the  annexed  sheet,  which  I  beg  Iciue  tu  iiand  in  fir 
insertion  in  your  Api)cndix.  It  exliiliits  tin.'  working 
of  the  entire  Uni\'ersity.     [See  Al'iM':nd!x  VI.] 

13.373.  {Professor  IIu.v/ci/.)  You  state<l,  1  think, 
just  now  thiit  tlic  particular  religious  profession  of  any 
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student  woulil  ii'^t  be  a  bar  to  his  obtaining;  any  ex- 
hibition for  which  he  might  he  qualified ;  does  that 
apply  to  all  the  faculties  ? — It  does,  except  of  course  to 
the  faculty  of  theology. 

13,;i74.  But  excluding  the  faculty  of  theology,  it 
applies  to  all  ?— res. 

13.375.  {C/'O/rniait.)  AVould  you  be  so  good  iis  to 
go  on  to  state  how  the  corpus  of  the  fnnd  has  been 
applied? — The  corpus  of  the  fund  has  been  ai>plie<l 
in  various  ways  ;  a  part  of  it  still  remains  in  stock, 
but  a.  considerable  p;u't  ol'  it  hiis  been  expended  in 
the  purcliasi'  oi'  a  site  and  buildings,  and  of  nlijccts 
for  nuisouins,  a  physical  cabinet,  tlic  cstrddisliinent 
ill'  a  clu'uiical  laboratory,  objects  in  connexion  wilh 
])!i\>iologicnl  in-^tructiou,  and  so  forth.  (Tpou  all 
lliosr  details,  mv  eollragnes.  Professor  Sullivan  and 
Pi-ofrssor  L-li'nnrs>\",  will  be  able  fo  give  much  more 
di'tailed  inforiuation  than  J.  possess.  An  rxlinnety 
vahuible  and  unique  library,  the  Uiiigsris  Library, 
AVas  purchased  llinuigh  my  intervention  for  a  con- 
siderabh'  sum  of  money  from  the  Rector  of  the 
UiH\Prsity  (if  Rlunicli.  Professor  Von  Ringseis's 
library  was  in  process  of  collection  for  about  300 
years,  and  is  very  valuable  in  a  historic  point  of  view, 
and  is  brought  up  to  a  recent  period  in  all  scientific 
works,  bearing  principally  on  physiology  and  medicine. 

13.376.  la  that  cliiefly  a  scientific  library  ? — It  is 
in  great  part  a  scientific  and  in  great  part  a  medical 
library.  A  very  considerable  part  of  the  fund  was 
expended  in  what  wa^  always  in  contemplation  in  the 
University,  namely,  to  I'stablisli  very  extensive  Uni- 
I'ersity  buildings,  with  museums  and  chemical  labora- 
tories, and  a  physical  cabinet  with  astronomical 
iiistrumeuLS,  and  all  appliances,  up  to  the  scientific 
requirumeuts  of  the  presentday.  In  the  year  1857-58 
the  Faculty  of  Science,  of  which  my  two  colleagues, 
who  are  present,  and  I  were  members,  drew  up  a 
report,  which  was  presented  to  the  authorities  of 
the  University  and  by  them  to  the  Board  of  the 
University,  which  consists  of  the  Cardinal,  the 
four  Archbishops,  and  the  other  Bishops  of  Ireland; 
and  I  would  beg  leave  to  hand  that  report  in  as  a 
part  of  my  evidt^nce  ( deliveimg  hi,  the  stnnc ).  It 
contains  the  vi'^ws  of  the  Faculty  of  Seirnce  as 
to  the  objrrN  rrquisile  for  the  institutinu  <ir  ;i 
comjilete  L' iii\"r;-it\-  sy-tmi  of  instruetion  in  scictiri;. 
Taking  aetiiiu  upun  the  viuws  contained  thn'ciii,  tlie 
board  of  bishops,  at  the  instigation  of  the  rector, 
anil  acting  upon  thn  suggestions  of  the  faculty,  then 
set  about  founding  the  University  in  fiuildin-s  suihible 
to  th(^  original  inlentlojis,  and  a  l;u'i;v  pic-r  (if  gniund 
was  |;iken  in  a  suitalile  situation  rui  tlir  nnith  -.idi'  of 
Dulditt,  containing  34  acres,  wliicli  u'as  purchased  at  a 
emisidfraijle  outlay.  Plans  were  then  drawn  up  by  a 
m'tflt  ciniru-nt  ar'^hitect,  .Mi'.  McCarthy;  and,  if  your 
<  \\-.\i:>-  will  |iermit  me  to  show  what  was  in  fonIi.Miipla- 
tiuii,  ;ind  what  \\i',  still  ho]>e  to  aceomplisli,  i  \\'ill  rxliibit 
U,  tlir  Cnninii.siMn  flir  lull  plan  and  the  sjiei-ilicalidus 
of  lln-  rnivcr-itv  bnildin 
Tlir  loniidatjim  slinic  w;ts  \. 
and  build 
ti'mplatcd 
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within  the  mark  when  I  say  that  fully  5,000/.  was  lost 
upon  that  occasion,  and  in  that  project,  and  what  was 
also  of  equal  if  not  of  greater  importance,  very  much 
valuable  time  was  lost.  The  thing  spun  on  and  hung 
on,  as  tho.se  things  will  do,  before  the  courts  in  Ireland, 
and  ultimately  on  appeal,  and  after  many  valuable  years 
were  wasted,  the  University  had  eventually  to  abandon 
that  project  altogether.  It  has  since  then  extended  its 
operations  upon  the  site  that  it  at  first  originated  in. 
On  1he  south  side  of  St.  Stephen's  Green,  in  the  city  of 
I  )ubl  i  n,  it  has  succeeded  in  acquiring  a  largo  frontage  of 
270  feet,  by  aliout  the  same  measurement  in  depth,  on 
which  it  is  contemplated  to  erect  extensive  University 
bnihlings.  Recently  also  we  met  with  mishaps  in  one 
or  two  ways.  We  acquired  in  connexion  with  that 
site  a  mu(rh  larger  piece  of  ground,  but  when  that  was 
beino-  taken  ]iosseHsiou  of,  and  plans  were  made  for 
erecting  museum  galleries  and  lecture  hallsuponit,  it  was 
found  in  the  Landed  Estates'  Court  that  a  flaw  existed 
in  the  title,  in  consequence  of  a  right  of  way  passing 
over  it,  so  that  the  sale  was  quashed  by  one  of  the 
Judges  of  the  Landed  Estates'  Court,  and  that  pur- 
chase had  to  be  abandoned.  The  University,  how- 
ever, has  the  command  of  a  site  of  260  feet  by  270 
in  the  mo.st  conspicuous  and  one  of  the  best  positions 
in  Dublin,  and  in  proximity  to  ground  which  may 
ultimately  be  obtained;  and  I  am  authorised  to  state 
that  it  is  in  contemplation,  on  the  part  of  the  University, 
to  erect  very  extensive  buildings  on  the  present  site. 

13,377.  Have  you  erected  any  buildings  there  al- 
ready, or  have  you  made  use  of  the  buildings  that  you 
found  already  in  existence  ? — We  have  made  use  of 
and  partly  modified  large  existing  mansions  formerly 
occupied  by  the  then  resident  nobility  of  Ireland,  and 
we  have  converted  them  to  such  uses  for  University 
purposes,  as  we  have  been  able  to  do  temporarily.  It 
haa  been  in  contemplation  to  establish  an  astronomical 
observatory  on  a  full  footing,  adequate  to  the  require- 
ments of  that  branch  of  science  in  the  present  day. 

13,37o.  Have  you  funds  in  hand  now  for  proceeding 
with  your  buildings  ? — There  is  a  certiiia  portion  re- 
maining of  the  corpus  of  the  original  fund,  the  precise 
amount  of  which  I  could  not  at  this  moment  specify. 
The  University  possesses  in  value  the  mansions  «ljich 
at  present  exist,  which  are  of  considerable  commercial 
value;  and  it  also  possesses  the  residue  of  the  original 
corpus  of  the  fund  collected. 

13,379-  Do  you  contemplate  that  it  wiU  be  neces- 
sary to  pull  down  the  existing  buildings  which  you 
are  making  use  of,  whenever  you  proceed  to  erect  the 
University  on  its  full  scale  ? — We  do. 

13,3S0.  Have  you  at  present  sulheient  space  for 
lecture  rooms  ? — We  have  very  Iiandsonic  rooms,  Ibr- 
merly  the  receptiim  rooms  o'i  \ery  spacious  mansions, 
wliich  are  used  for  that  purjiose.  There  is  also  a  tem- 
porai'y  .-.irurlui-i.'  lu  ihe  rear,  which  is  used  for  a  lecture 
Ilium  ;  and,  indiqirndently  of  that,  I  may  nu'Ution  inci- 
dmlnllv  iliat  (lie  University  po^sessl■s  a  l>ailding  for  a 
mcdii'[il  si'iiui)!,  quiic  apart,  in  anulber  siuiation. 

..■>S|.    Xyv  there  -.my  buildings  which    you  at  pre- 
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Act  of  going  on  wltli  its  -work  nt  any  time,  and  it 
wonld  30  completely  subdivide  the  ground  and  raise 
im  embankment  which  would  so  disfigure  it,  that  it 
would  be  totally  unsuitable  for  the  purposes  for  which 
we  originally  contemplated  it. 

13.386.  Some  of  your  professors,  I  believe,  have 
been  distinguished  as  investigators  of  science  ? — Some 
of  them  have  contributed  papers  on  their  special  sub- 
jects, which  Ibeheve  I  should  be  justified  in  saying  have 
been  received  as  very  important  by  the  Eoyal  Society 
and  other  bodies,  and  their  wi-itiugs  can  be  found 
by  name  in  the  Royal  Society's  catalogue,  without 
troubling  the  Commission  with  a  lengthened  account 
of  them  ;  but  if  it  should  be  thought  desirable  I  could 
undertake  to  have  presented  as  a  pait  of  my  evidence 
a  full  statement  of  the  original  writings  of  the  vai'ious 
professors.  There  are  some  points  in  connexion  with 
the  mode  of  instruction  which  are  unique  and  important, 
at  least  they  were  so  in  theii"  day.  I  think  we  may 
claim  to  have  the  credit  of  introducing  originally  the 
teaching  of  certain  now  well-recognised  and  important 
subjects.  I  may  perhaps  be  permitted  to  mention  to 
your  Grace  that  J  was  myself  the  first  person  to 
deliver  a  course  of  lectures  on  the  microscope  and  its 
uses  in  physiology  and  physiological  anatomy,  and 
general  investigations  in  Jji'eland,  and  my  lectures  were 
then  attended  by  several  gentlemen,  amongst  others, 
by  one  of  my  now  colleagues,  the  professor  of  phy- 
siology in  the  School  of  Medicine,  Dr.  Hayden  ;  and 
to  him  is  certainly  due  the  credit  of  being  the  first 
to  introduce  into  the  teaching  of  physiology  in  the 
School  of  Medicine,  the  application  of  the  use  of  the 
microscope,  and  the  practical  instruction  of  the 
students  in  the  use  of  the  microscope  in  connexion 
with  physiological  lectures.  Histological  observations 
have  been  conducted  from  the  foundation  of  the  school 
by  Professor  Hayden  and  his  colleague  Professor 
Cryan,  who  are  joint  professors  of  physiology  in  the 
i^iculty  of  Medicine,  and  I  think  it  may  be  stated 
without  fear  of  contradiction  that  they  were  the  first 
to  introduce  practically  the  use  of  the  microscope  in 
the  teaching  of  physiological  and  anatomical,  including 
histological  science  in  their  course  of  physiology. 
Dr.  Hayden  himself  is  a  distinguished  contributor  to 
that  branch  of  science,  and  his  writings  will  be  found 
also  in  the  catalogue  of  the  Royal  Society,  so  thai, 
perhaps,  I  need  not  further  refer  to  them. 

13.387.  {Professor  Huxley.)  I  presume  that  you 
mean  the  first  in  Ireland,  and  not  the  first  in  the  world 
generally  ? — Certainly  not.  I  mean  that  we  were  the 
first  in  Ireland,  and  the  same  observation  applies,  of 
course,  to  my  own  lectures  as  being  the  first  in  Ireland 
in  connexion  with  micrology,  a  term  which  I  believe  I 
introduced. 

13.388.  Would  you  wish  to  give  any  farther  ex- 
planation with  I'egard  to  the  use  of  that  term  ? — I  do 
not  know  that  it  is  worth  speaking  of,  but  I  believe  that 
I  was  the  introducer  of  the  term,  such  as  it  is,  good  or 
bad,  in  connexion  with  the  annals  of  micrology, 
orio-inally  published  and  for  some  years  continued, 
unSl  I  went  to  the  Crimea,  in  the  "  Medico-Chirurgical 
Eeview,"  then  under  the  editoi-ship  of  Professor 
Parkes.  The  pamphlet  which  I  will  now  hand  in  as 
part  of  my  evidence  also  contains  an  account  of 
the  Faculty  of  Science,  and  the  scheme  for  studies  and 
examinations  for  the  licence  in  science  {delivering  in 
the  same),  and  this  contains  in  a  more  convenient  form 
a  list  of  the  prizes,  exhibitions,  and  medals,  with  the 
results  of  examinations,  &c.  {delivering  in  the  same). 

13.389.  (Ckairma9i.)  Have  you  a  large  number  of 
students  in  the  School  of  Medicine  ? — In  the  School  of 
Medicine,  comparing  one  school  with  another  in  Ireland, 
we  have  a  very  considerable  number.  Our  School  of 
Medicine  has  been  very  successful.  We  have  some- 
times had  considerably  over  100  students,  and  we  had 
last  year  as  many  as  80  students,  which,  for  an  Irish 
school,  is  a  considerable  number.  Our  students 
have,  many  of  them,  attained  distinguished  positions 
in  the  public  service,  and  several  of  our  students  who 
passed  through  the  Faculty  of  Science  hav(!  nlsn 
attained  important  public  appointments,  and   souje  of 


them  now  fill  appointments  in  connexion  with  theEoyal 
Engineers  and  other  branches  of  the  pubHc  service.  I 
may  mention  to  your  Grace  that  we  have  been  almost 
■the  first  in  Ireland  to  enforce  in  a  very  rigid  manner 
the  attendance  upon  lectures.  A  system,  not  very 
commendable,  prevailed  of  issuing  certificates  on  a 
very  loose  attendance,  and  it  was  part  of  the  object 
which  we  have  ever  held  in  view  to  enforce  a  rigid 
attendance,  with  the  object  of  affording  the  students 
the  fullest  possible  means  of  becoming  practically 
acqiuiiuted  with  their  scientific  studies. 

13.390.  Do  you  find  any  difficulty  in  enforcing 
the  amount  of  attendance  which  you  think  de- 
sirable ? — Not  now,  because  our  rules  arc  pretty 
well  known,  after  some  years'  experience,  that  no 
certificates  for  sham  attendance  are  given.  I  may 
be  allowed  to  say  here  that  we  labour  under  veiy 
great  disadvantages.  We  have  been  working  up  hill 
and  struggling,  I  hope  manfully,  against  very  serious 
difficulties.  The  want  of  an  endowment  and  the 
difficulty  of  jirocuring  funds,  where  there  are  so 
many  calls  upon  the  public  as  theie  are  in  Irelaod, 
have  put  great  difficulties  and  many  obstacles  in  our 
way.  Howevei',  I  think  we  have  battled  on  so  far, 
that  we  hope  to  float  into  that  good  time  when  we 
shall  show  ourselves  to  be  entitled  to  full  state 
recognition,  and  to  a  share  in  those  endowments  for 
the  cultivation  of  science  which  are  now  given  to  most 
teaching  bodies.  The  absence  of  the  power  of  conferring 
degrees  has  also  worked  against  us  in  a  very  important 
manner.  Of  course  it  will  be  readily  understood  by 
yoLir  Grace  and  the  other  Commissioners  that  the  fact 
of  attaining  a  degree  in  an  University  is  one  of  the  most 
potent  incentives  to  students  to  flock  to  the  University, 
and  no  matter  what  inducements  in  the  way  of 
scientific  teaching  are  held  out,  where  a  degree  cannot 
be  got  in  the  end  to  cap  a  student's  labour  and  to 
jjresent  to  the  public  as  proof  that  he  followed  an 
University  career,  it  adds  enormously  and  incalculably 
to  the  difficidties  which  any  teaching-body  so  circum- 
stanced has  to  contend  against .  We  have  felt  that  want 
immensely.  Wehaveconslantly  addressed  successive 
governments  on  the  subject,  and  as  it  is  a  matter  of 
public  history  and  notoriety,  you  are  aware  that  the 
subject  has  been  in  one  way  or  another  before  the 
public  now  for  many  years,  and  some  tentative  effbits 
towards  its  solution  have  been  essayed  by  more  than 
one  government. 

13.391.  Has  the  University  atlopted  nny  title  by 
which  to  designate  the  students  who  have  ])assed 
through  their  course  of  instruction  in  a  crechtable 
manner  ? — We  have.  We  have  adopted  the  title  of 
scholar  for  those  who  have  reached  a  certain  degi-eo 
of  proficiency  in  examination,  and  the  title  of  associate 
of  the  University  for  others,  but  those  titles  have  not 
been  found  to  be  practically  recognized  by  the  public. 
The  public  do  not  understand  the  inti'oduction  of  new 
terms  ;  they  are  very  slow  to  take  up  new  terms. 

13.392.  They  are  not  found  to  be  equivalent  to  the 
ordinarily  recognised  degrees  ? — No,  they  arc  not. 
The  University  degrees  of  B.A.,  M.A.,  M.D.,  and 
LL.D.,  are  thoroughly  well  known  in  the  public  mind, 
and  any  teaching  body  that  cannot  confer  those  degrees 
on  students  after  a  four  or  five  years'  severe  course  of 
studies,  labours  under  an  immense  disadvantage.  It 
is  overweighted  in  comparison  with  any  other  body, 
and  is  not  running  on  even  terms  with  it. 

13.393.  (Sir  J.  P.  Kay-Shuttlcivorth.)  Do  any  of 
the  bodies  which  confer  a  degree  recognize  attendance 
upon  the  courses  of  instruction  in  medicine,  for  eximiple, 
as  entitling  a  student  to  come  in  for  examination  ? — I 
may  state,  with  reference  to  that  point,  that  all  the  me- 
dical bodies,  I  think  I  may  say  without  exception,  recog- 
nise the  lectm-es  in  the  School  of  Medicine  of  the  Catholic 
University  as  qualifying  lectures  for  the  various  me- 
diad  and  surgical  licenses,  and  their  value  is  iully 
recognised  by  the  Universities  ;  but,  of  com'se,  in  the 
case  of  those  Universities  that  require  a  fidl  attendance 
on  their  own  curriculum  for  their  own  degrees,  they 
are  not  recognized  ;  but  they  are  ]-<.'i.-u?;'iii7,cd  by  tbe 
Colleges    ofSurgeuus     ul'    F.ii-htiiJ,     .SruUan-l,    niid 
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Ireland,  ami  by  llie  Colleges  of  Physicians  of  England, 
Scotlaiul,  iind  Ireland,  and  by  the  Edinburgh  Uni- 
vcr;?ity,  and  some  other  Scotch  Universities,  and  by 
the  University  of  London. 

]  3,394.  Beyonil  that,  you  would  desiro  that  you 
should  yourselves  have  the  same  power,  which  you  do 
not  at  jiresent  possess,  in  relation  to  degrees  ? — Yes. 

13.395.  (J^roJ'cssor  Smilh.)  Does  the  attendance  at 
courses  iu  arts  give  no  privilege  wil.h  regard  to  the; 
degree  by  any  other  degree-giving  body  ? — Not  any, 
ex<'cpt  whatever  it  may  do  willi  regard  to  the  London 
University,  which  treats  all  public  and  private  teaching 
alike. 

13.396.  (FrofcssorS/oIiCi.)  In  the  pajior  which  you 
were  so  kind  as  to  place  in  our  hands,  relative  to  tlic 
Catholie  Universily  of  Irehmd,  I  Iind  a  f^tatemcnt  in 
one  place,  "  In  order  to  bceume  formally  students  and 
"  eonseiiueutly  members  of  the  University  and  cn- 
"  lithxl  to  all  its  privileges,  the  candidates  for  iidmis- 
"  sion  nmst  plare  tliemsclves  under  its  guidance  and 
"  diseiplino."  It  is  also  said  that  "each  candidate 
"  jinist  be  reeonnnended  by  the  person  who  last  had 
*'  cliarge  ol'  his  education,  and  by  his  bishop  or  by  one 
"  of  the  clergymen  of  his  parish  ;"  and  it  is  also 
."tated  with  reference  to  extern  students,  or  those  who 
live  with  their  friends  in  Dublin  or  its  ncighbourliood 
and  attend  tlie  UniA-ersity  leeturf s,  that  "  They  arere- 
-'  quired  to  be  present  at  the  University  Mass  on  Sun- 
"  diiys  and  Ilolidavs,  to  approach  the  Sacraments  of 
''  Penance  and  Holy  Comnmuion,  and  to  lead  good 
"  Christian  lives."  It  would  at  first  sight  appear  from 
these  statements  that  all  tlie  students  of  the  t^niversity, 
although  they  might  not  actually  belong  to  the  Roman 
Catholic  religion,  were  rn  |uired  to  conform,  to  a  ecrlain 
extent,  to  Komau  Catholic  observances  ;  will  you  have 
the  kindness  to  explain  to  the  Commission  how  that 
is  ? — I  should  begin  by  saying,  that,  of  course,  the  I"ni- 
versity  was  founded  for  tlie  purpose  of  affording  faci- 
lities f'oi'  education  and  rewards  for  scientific  reseai'ch, 
to  persons  of  the  Catliolic  religion,  tlu^y  being  those 
who,  in  Ireland,  were  up  to  that  pcrioil  wltlnrnt  the 
means  of  surh  c'ibir-:itiori,  nnd  ri|'  sui'li  :-<icnfilic  ad- 
vancement; ;iinl  ihnsc  rules  wliirli  1  b;i\['  liMudnl  in 
ure  IVamcJ  ^i-rci^iliy  Inr  idr  ,ll,-.ci].line  im.l  guid;inr<'  ui' 
sludi'nls  ...I'  tlie  (.'loliniir  |...T-ii;i<inn,  but  il,  Jia^  hcni  iit 
:dl  liiiH-  rl-'Mrly  held  in  view.  lli;it,  \viillsl  tli;il  disri- 
piine  w;is  to  be  a])plii;d  ;ier'ui-i|ii(ir  lo  the  rules  of  tlie 
Calliolie  Church  to  student^  who  wi-ro  Cathohcs,  the 
educatifm  of  the  Uni\frsi(v  was  to  be  o[>en  to  all 
comers  whoche.'^e,  to  attend  its  leelnriis,  and  that  all 
comers,  without  reL';ird  (n  their  religion,  shoidd  he 
ci^impeteiit  to  e(ini]n;(c  lor-  tlie  ])iazes  and  exIiibitioTis 
of  iIh^  rniverslly.  And  1  can  stale,  as  ;i  nuitler  of 
ihct.  thai  j.ersoMs'oilier  lh;ui  (.'iithullcs  b:ive  competed 
Inr  ;Mid  h:ive  ol,l;ilried  and  Iiavo  ,'nioy,'d  tl>o 
honours  :.ud  emobuuents  of  tlu.^  University,  a.nd 
ihnt  no  inl.rfe]-, .nee  whatever  hiis  been  soeglit  Avith 
llie  religious  i...Tsu;iM.Hi  of  relleioiis  dlseijdine  of  those 
slndenls;  nor  bus  il.  lieen  ;M  Ieiii|iled  iu  ;i.iiy  manner 
In  bi-iug  tlieiM  ufid.r  the  (lix'iplliieor  reliLMous  inMruc- 
lir,u  rd'  the  (  !  ni  v  ersi  ly.  If  lliey  cliose,  ,,1'  tiieij-  (nvu 
fne  will,  1m  ;iMeiid  iiuy  .'OU  r-^o  of  iusi  nie|  ion  in  tlie 
Hiiiver.  ilv.   !"■    It     l-.'liginus    <,r    nl  lierwis.e,  I  liev     would 

not  lie  rxelu.Ied,  hul.  if.  lui.-^  lieVer  been  MPllglll  to 
enlnl-ce      lite      leligi.HiS     di^'Ij-liue     of      ll,e       f  i  n  i  vrivi|y 

llntn  Ciillioiie.  And  l.i-e|),:,l  llnl,  ■,.  ;,,  nnltor  ..iT;,rl. 
,>ll,ei-'-.  Ili;in  Calliolir's  li;ive  (llled  |.I;iee.^of  enioluineiil 
in    llie    |■ni^e^.■ilv,  iind    we  ^innd-l    he    ^,■yy   .-Iri-I     lo  :.re 

ollie,-,.  mining  ;M'non;..s|.  n.',  ;Ln.l     !    Ii;tv '.  dnnl.l   nl     :dl 

ihul  we  shall  lja.ve  i\u:w,  |.ec;i.us.:  I  liolievt.  I  sindl  bo 
ri^rvfrl    ill    saying     lli;il.   sinee     l.lie  roiuidatioti    of    Ilio 

one  or  more  i.liidenl.-  I,;j\e  not  forsonir  re.nson  or  oilier, 


sion.  Not  very  long  since,  some  question  having  been 
raised  about  the  matter,  it  was  decided  in  the  manner 
that  I   have  mentioned.     I  may  ]>oint  out  that  it  is 

only  in  a  foot  note  sucli  exemption  is  provided  for 
"  Roman  Catholics  and  other  Uisscnters"  from  the 
rules  of  Trinity  College,  Dublin,  thus  absolutely  cx- 
"  pressed,  "  Alt  students  are  requested  to  attend  Divine 
"  service  in  the  College  Chapel,  both  on  Sundays  and 
*'  week-days."  (See  Dub.  Univ.  Cal.  1871,  footnote  a, 
p.  33.)  I  may  mention  also  as  a  matter  within 
my  own  knowledge  from  wliat  I  believe  was  in 
the  contemplation  of  a  most  eminent  divine,  Dr. 
Newman,  at  the  foundation  of  the  University,  that 
as  the  highest  standard  of  excellence  was  insisted 
on  in  the  selection  of  professors  and  lecturers  in  the 
various  departments  of  science,  in  case,  for  the 
time,  no  Catholic  was  to  bo  found  fulfilling  these  re- 
quirements, no  one  pre-eminently  qualllied,  and  other- 
wise unexceptionable,  should  be  excluded  from  teaching 
aChairiii  the  University  on  account  ofhis  rcligion;and 
Dr.  Newman  in  conversation  with  me  distinctly  stated 
that  he  would  not  exclude  any  professor  in  consequence 
of  his  religion.  It  did  not  hajjpen  that  there  was  any 
blank  to  be  filled  np  that  could  not  be  filled  up,  and 
that  was  not  filled  up,  by  one  of  the  Catholic  religion 
who  was  deemed  comiietent  to  fill  the  office. 

13.397.  You  would  except,  I  presume,  the  Theo- 
logical Chairs? — Of  course, excepting  the  Theological 
Chairs  always, 

13.398.  {Professor  Smith.)  With  regard  to  that 
last  point,  I  understood  you  before  to  state  that  at  one 
time  it  had  been  contemplated  that  the  professors  of 
the  University  in  other  faculties  than  that  of 
Theology  might  not  necessarily  be  Catholics,  but  I 
wish  to  ask  you  whether  that  point  still  remains  open, 
and  I  would,  in  connexion  with  that,  direct  your  atten- 
tion to  an  extract  which  I  will  read  from  the  address 
of  the  Very  Reverend  Rector  at  the  solemn  inaugura- 
tion of  the  session  of  1867-1868,  at  page  142  of  the 
Calendar  for  the  year  1869  :  *' Our  Faculty  of  :Medi- 
"  cine  docs  not  exclude  Protestant  students  from  its 
"  h'etures,  but  neither  du  our  other  faculties.  We 
'■  rceummend  or  prescribe,  as  the  case  may  be.  religious 
'■  nb.sei-vances  to  llie  (.'atliolie  medical  students  tmder 
"  our  cnre,  a-  \v<'ll  a^  lo  our  ^Indents  in  letters  or  in 
"  seieiii'e  ;  })iii  uiir  riile-  ou  lliis  Miliject  do  not  com- 
"  prise  tliose  who  decline  to  accept  the  leat-hing  of 
"  tli(!  church.  ]-(Ut  there  is  one  ]ioint  on  which  we 
"  stand  firm,  and  which  equally  regards  our  Faculty 
'■  of  IMedicine  and  the  other  de|>artnunits  of  this 
"  University  ;  we  will  have  Calholie  students  taught 
"  by  no  professors  ,sa\  e  those  wliose  principles  wo 
''  know  to  be  in  ai'coi  dance  with  ihe  teaehing  of  the 
'■  Calholie  Chuirh  iu  lailh  and  morals."  I  direct 
your  attention  to  that  becaitsi.-  it  was  delivered  with 
.some  authority,  and  ap|iears  to  indicate  a  difierent  con- 
eej.tioii  of  wh;it  would  be  proper  in  this  matter  from 
Ihatwhieliat  one  time  existed  in  the  mind  of  Dr.  New- 
man ?— ,My  miswer  to  that  would  be.  tiiat  what  I  re- 
fer r,  d  li.wa.-;a  personal  .Olivers;!  tioii  with  Dr.  Newman, 
and  thai.,  oCcoiii'm'.  eoiild  only  he  laken  io  convey  my 
inl<Tpr<laliuii  ,,1'  hi:,  \  lew>.  !  do  not  know  that  there 
is  .■.nvlhing  ill  the  slaliiles  of  iho  Unlversilv  which 
absolutely  (■.nlbr.vswlia.t  the  Very  IJeverend  Rector  has 

r'>^''^age   which   you   huve  reail,  but  I 


Hi 


iq.eled    fnr  rh 


'  I" 


al.leii.led     Hie  ela 

cniol enisof    the      Univer:-;iy.        j'erhlLps      1     iiiighl.   I, 

allowed  In  Mi|i[.lenieiil.  tlia.l.  hy  slating  that  l.lia.rpoiii t 
■was  mo-^f  distinelly  raised  a.ii<l  fully  discussed  at  the 
Rectorial  Council  of  the  University,  a.nd  (k^eidrd  iu  Ihe 
nianucr    in  whicli    I  now    mention    to  the  Commis- 


assmne  tlni.l   it  goes  ii[h 
would  be  likelv    lo  be    1 


tia 


•iple  of  what 


e  \W.  citsc  11, Mv,  jMid  <d'  course  the 
inlertnvlalioii  (o  be  ]miI  ii|>(iu  it  would  be  his  iji  tllO 
<inr  case  and  Dr.  Newiiiau's  in  the  other.  As  1  men- 
tioned, Ihe  <'Iiviinis(aiice  nevi'r  arose  thai  there  was 
not  nil  ample  licld  of  seleelion  ;imongst  Caiholles,  and 
they  were  accordingly  appoiuled.  i\lioh(,  J  j,;,]^  Jeave  to 
put  in  for  ivfereiici^  by  tlie  Couimission  these  lectures 
wlileh  I  hohl  in  my  hand,  by  Dr.  Newman,  having 
r.iatioM  t:>  the  eslabHsInneiit  of  tlu.  University,  and 
tlie,  primd|.lcs  upon  which  it  was  founded.  They  are 
Discourse  I,  -  Iiitrodm'lury,"  Discourse  9,  on  "Philo- 
"  sophical  knowledg.'  \  lewed  in  relation  to  reHgion," 
and  Disamrso  10,  '■  Duties  of  the  church  towards 
"  phih.sophy,"  and  (he  aj^pendix  to  iho.sc  discourses, 
which  contain  tlic  main  clcnieuts  of  a.ll  the  questions 
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raised  upon  this  jioint  (dellverinfi  in  the  same).  At 
p.  0,  J^iscoiirse  1,  occurs  tlio  lulluwin^;  pas^ijigc, 
*'  Nuy,  not  ouly  may  the  true  philosophy  of  education 
"  ho  liohl  by  Protestants,  and  at  ;i  given  time,  or  in  a 
"  given  place  be  taught  by  them  to  Catholics,  hut, 
"  further  than  this,  there  ia  nothing  strange  in  the 
"  idea  tliathere  or  there,  at  thib  time  or  that,  it  shouhl 
"  be  understood  better,  and  hehl  mor<'  lirmly  by 
"  Protestants  than  l)y  ourselves." 

13.399.  {^Prnfassor  Ifu.vh'i/.)  01'  eourde  we  accept 
your  interesting  statement  about  wliat  the  views  of 
Dr.  Newman  were  in  relation  to  the  University,  but 
the  only  olfieial  document  which  wo  li.ave  to  go  upon 
is  this  programme  issued  by  the  authorities  of  tho 
University  and  undi-r  the  saucdun  of  tho  University, 
and  1  thinli  you  will  admit  that  reading  this  alo]ie, 
without  any  such  comment  as  you  would  supply  your- 
self, would  lea<l  to  the  conclusion  that  only  those 
persons  were  admitted  to  the  discipline  and  honours 
and  advantages  of  the  University  who  were  ready  to 
comply  with  the  regnhitions  laid  down  here — that  is 
what  appears  upon  the  face  of  this  doemnent ;  and 
may  I  ask,  supposing  a  Protestant  student  to  attend 
the  University,  by  what  authority  \\-ould  he  be 
excused  from  obetlienec  to  the  particular  regulation 
which  Professor  Stokes  lia^  read  ? — iJy  the  authority 
of  tho  rector. 

13.400.  Would  he  have  to  make  special  application 
to  the  rector  for  that  purpose  ? — It  is  the  recognised 
practice  ;  and  the  fact  of  repoi'ting  itimself  as  a  Pro- 
ti.'staut  ij)f>o  facto  excludes  a  student  from  religious 
discipline.  A  letter  of  character  is  required  with  each 
student,  and  if  from  a  Protestant  clergyman  it  would 
he  accepted  at  once. 

13.401.  IJut  there  is  nothing  in  this  document  to 
inform  the  public  aViout  iL? — No,  for  the  reason  that 
I  mentioned  before,  tliat  the  University  w;is  founded, 
and  this  programme  was  drawn  up,  for  the  benefit  of 
those  wlio  alone  stood  so  very  much  in  need  of 
assistance  in  educatiuu,  viz.,  the  Catliolics  of  Ireland. 

13.402.  lint  as  matters  stand  now,  it  is  quite  clear 
that  at  any  future  time,  in  referring  to  this  document 
as  being  an  autlioritati\e  exposition  of  tlie  constitution 
of  the  University,  it  would  be  possible  fur  the  authori- 
ties of  the  University  to  say  that  the  I'cgulations  were 
always  such  as  to  exclude  any  but  Catholic  students 
from  attending,  and  that  if  any  Protestant  students 
have  been  allowed  to  attend  it  has  been  a  matter  of 
pleasure  and  favour  on  the  part  of  the  rector  for  the 
time  being,  but  tliir  act  was  not  recognized  as  an 
aaihorltativc  or  legal  ono  by  our  statutes  i* — I  do  not 
think  that  that  woidd  be  so,  and  for  this  reason,  that 
the  (ineslion  was  raised  and  autlioritatively  decided  at 
the  Ivcctfjrial  Connril.  The  principle  involved  was 
furtJier  publicly  aiiirmed  in  the  Memorial  to  the  Prime 
Minister  from  the  rector,  professors,  officers,  and 
students,  present  and  past,  of  the  Catholic  University, 
under  date  February  7th,  1872,  in  which  occurs  the 
following  passage:  "  That  although  this  University  was 
**  founded,  and  its  statutes  framed  for  tho  Catholics  of 
"  Ireland, it  imposes  no  religious  test  on  students  who  do 
"  not  profess  the  liomau  Catholic  faith,  and  does  not  re- 
"  quire  them  to  attend  any  instruction,  or  comply  witli 
"  any  obser\'auce  of  the  Roman  Catholic  religion ; 
"  and,  as  a  matter  of  fact,  non-Catholic  students  have 
"  not  only  received  its  instruction,  bat  have  also 
"  enjoyed  its  priticsand  emoluments." 

13.403.  Is  there  any  public  record  of  that  r — It  is 
on  record  in  tho  Council  books. 

13,-i04.  But  no  oiliciid  notice  of  that  iaet  was  ordered 
to  be  entered  upon  the  programme,  wliiclt  is  tlie  only 
thing  that  the  pubKc  have  to  go  hy  ? — No,  because 
we  do  not  hold  out  public  inducements  to  others  tlian 
Catholics  to  come  amongst  us.  AVe  are  glad  to  see 
them,  and  many  of  them  do  come  for  rea^ions  that  I 
liave  mentioned  before,  selecting  the  mode  of  instruc- 
tion of  a  ])articnlar  professor,  and  so  on,  but  the  olijeet 
of  th(J  University,  from  first  to  last,  was  to  supjdy  the 
wants  of  1h''  Cal.iioli'^  ])0]>nlation  in  licland,  for  wlioni 
no    Unixcrsitv   training  within  tlir    linuls    that    ihiy 
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considered  necessary  was  provided,  and   to  -whom    no    ji  j}^  Lyons 
emoluments  in  other  Universities  weru  open.  "       "'"      ' 

13.405.  I  can  perfectly  understand  tho  condition 
of  the  University  on  that  footing,  as  in  the  first  place 
being  not  only  intended  for  Catholic  students,  but  con- 
fined to  them,  which  is  what  appears  upon  your  pro- 
gramme, wliereas  what  1  venture  to  point  out,  and 
what  I  presume  you  will  aekiiowleilge  yourself,  is  the 
fact  that  so  far  as  the  ollicial  ]>rograituni'  is  concerned, 
there  is  no  ofticial  recognititm  of  that  Ijroadcr  use  of 
the  University  which  you  say  eomes  out  as  a  matter  of 
practice  ? — We  have  avoided  putting  any  such  thing  in 
the  programme,  and  for  a  main  reason,  most  essential 
in  Ireland,  that  we  should  a\'oidany,  even  the  remotest 
appearance  of  a  desire,  to  establish  a  propagnndism. 
That  Avonld  at  once  raise,  in  tla>  particular  constitution 
of  the  public  mind  in  Irclan<l,  a  host  of  difficulties  in 
our  way,  so  that  we  do  not  address  ourselves  publicly 
to  any  but  Catholics.  The  olyect  of  the  University  is 
to  provide  for  Catholics  that  which  they  Jnid  not  be- 
fore and  which  others  had  elsewhere,  but  if  others 
chose  to  think  that  we  can  teach  better,  or  that  we 
bold  out  stronger  scientific  inducements  of  one  kind  or 
another,  vi-e  ai"G  glad  to  rccei\e  them,  ar.d  as  the  jjractice 
is  established  it  could  not  now  be  departed  from  ;  it  is  a 
settled  practice,  and  it  is  ofiicially  recognised  by  the 
act  of  the  licctorial  Council.  But  I  think  you  will  see 
that  we  are  only  acting  within  the  limits  of  prudence, 
in  the  state  of  the  political  atmosphere  in  Ireland,  in 
avoiding  on  our  part  anything  like  propagandism. 

13.406.  flight  not,  on  the  other  hand,  the  very 
great  reputation  for  liberality  which  the  University 
would  have  if  it  were  publicly  and  oflicially  stated  that 
students  of  all  kinds  had  access  to  its  teaching  and  its 
honours,  be  a  very  important  counterbalance  in  the 
other  direction  ? — I  do  not  think  that  It  would  have 
so  much  weight  for  good  as  it  would  certainly  have 
weight  for  evil  against  us,  in  the  state  of  feeling  in 
Ireland.  There  is  nothing  that  raises  suspicion  in 
Ireland  so  much  as  anything  at  all  approaching  to  the 
appearance  of  propagandism,  and  most  justly  so. 
Nothing  has  been  used,  as  you  arc  probably  aware,  more 
against  the  University  of  Unhlin  than  the  allegaiion 
that  at  one  time,  unfortunately,  inducements  were 
held  out  to  persons  to  leave  their  religious  persuasion, 
and,  for  the  salce  of  place  and  emolument,  become 
members  of  the  Establislted  Church.  That  is  one 
of  the  most  fatal  objections  which  h;rs  been  raised 
to  the  system  of  the  University  of  Dublin,  so  that 
we  for  all  these  reasons  have  avoided  it.  I  am 
quite  sure  that  the  wisest  policy  of  the  University 
would  be  in  tlie  future,  as  in  the  past,  to  avoid 
addressing  itself  in  any  way  liy  solicitiition  of  any  kind 
to  any  other  body  than  the  body  of  Catholics  in 
Ireland.  Of  course  every  one  will  clearly  understand 
that  it  is  for  the  Catholics  that  this  institution  was 
founded  ;  but  we  do  admit  Protestants,  and  this  has 
been  stated  in  the  most  public  and  ollicial  manner 
by  the  rector  in  the  address  just  cited  (13,398),  which 
was  delivered  in  the  presence  of  the  whole  University 
body,  several  of  the  Catholic  prelates,  and  a  large 
assemblagr  of  the  general  puljlic. 

13.407.  So  that  we  may  ttdce  it  that  the  Catholic 
University  has  in  practice  an  amount  of  liberality  for 
which  it  would  get  no  crc<lit  on  the  fai'c  of  its 
progi'amnie  ? — Quite  so. 

13.408.  fs  there  anything  to  prevent  a  student  of 
the  Catholic  University  from  obtaining  a  degree  in  the 
(Queen's  J'nivcrsity  in  any  faculty,  always  cxc(^pting 
theology? — The  Queen's  Uni^'crsity  has  I'ccenf.ly  modi- 
fied its  arrangements  very  considerably,  yet  I  believe  1 
slioutd  be  correct  in  saying  that  it  would  lie  absolutely 
impossible  unless  he  personally  attendc<l  leetiu'cs  in 
one  of  the  Queen's  Colleges.  I  speak  under  the 
correction  of  my  colleagues,  who  arc  in  some  respects 
more  familiar  with  points  of  this  kind  than  I  am,  but 
I  believe  that  astudent  presentinghimself"i'or  a  degree 
in  the  Queen's  Univcrsitv,  and  taking  n\\  i\\o,  cci'tili- 
cates  of  our  lectures  as  his  qnalificati<pii.  would  imt  lie 
admitted  In  a.  di'groc  in  arts  ur  selrncf.  In  medi<>ine, 
unless  he   ;dso  had   certificates  of  attendance    for  one 
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session,  at  least,  in  one  of  the  Queen's  Colleges,  no 
student  of  the  Ciitholic  University  could  olitiiin  a 
degree. 

13,401).  In  fact,  the  Queen's  UnivtTsity  in  Ireland 
stands  on  the  same  footing  witli  regard  to  persons  oi 
all  religious  hoJics  as  the  Loudon  Lliiiversity  does 
licre  ? — It  does  to  some  exti'nt  only,  and  in  the  limits 
just  dciincil  ;  but  tJiere  wju^  a  question  connected  with 
tin  importuut  movenieut,  a  nioveiueiit  in  relation  to 
a  supplemental  ehnrler,  Avitli  regard  tfi  which  Professor 
Sidlivau  will  be  ;dite  (o  give  much  more  strictly 
aeeurate  iuibniiation  lliau  I  could  |)i'cti'nd  to  do,  as  lie 
i.-;  ;i  meuduT  of  the  i^cuatv  of  the  Queen's  rniversily. 

Io,-il0.  Supposing  th:it  tlir  dcgnrs  iti  llir  (^)ur.'n";; 
I'uivi'rsity  were  open  tu  I'veiy  our  in  the  sanic  way 
thni  (he  degrees  in  the  London  University  are  npen  to 
every  one,  arc  you  aware  tliat  many  Catholic  colk'gcs 
in  Kngland  send  their  students  to  the  London  Vm- 
\-crsily  to  t;ike  their  degrccri.  and  supposing  (.h;it  were 
tUe  iMse,  would  three  l)r  any  ohjeetinn  on  tin-  part  of 
ihc  aiitliorifics  »['  Ihr  Calholie  ITnivcrsify  to  such 
orgree.-.  ?^1  (Innk  tiLcre  wduM  ;  there  would  cerljiinly 
lie  t!u>  olijeelii)n  on  ui_v  own  jiarttliat  I  do  not  think  tbo 
system  would  at  all  sutlieicritly  ur  necessarily  iirovido 
ibr  the  eibicatiou  of  the  student,  which  I  hold  to  be  a 
nin>t  important  preliminary  to  his  getting  any  degree, 
;iuil  I  bcili.>vf  that  where  you  have  only  an  examining 
hod)',  which  position  the  Quclu's  University  ■\\oulrl 
iben  hold,  I  here  would  not  ho  at  all  the  same  pati-rnal 
interest  to  look  after  the  education  of  the  students,  as 
llicrc  is  necessarily  in  th'^'  ease  w^bere  the  University 
wliieh  grant-;  the  degrer  is  also  the  teaching  body. 

13.411.  But  you  are  await.'  tiiat  the  conferring  of  a 
degree  by  llie  Queen's  University  would  not  interfere 
in  the  slightest  degree  with  any  amount  of  ]>a1i.Tmd 
gniilance  or  teaching  which  tlie  Catholic  Universit\' 
might  elioose  to  carry  out  ? — IJut  whose  interest  would 
it  then  be  to  see  that  the  i.'ducation  was  canied  out? 
Urovid'.'d  thai  a  studiait  answered  iJ.  certain  niinimnni 
■!'■  maxinuim  iiuuiber  nf"  ipiesf  ifins,  whichever  (be  ease 
might  l-e.  -/dull  he  -^^■ent  u]>  tor  his  tinal  exinidnation, 
il  would  not  be  the  object  of  the  examining  Uni\ersity 
I'j  see  that  the  student's  education  was  carried  out 
diligeully  during  the  peiiod  oi"his  studies. 

13.412.  You  are  doubtte>.-:  neipiaintod  with  (be  in- 
ilueuee  whi<'h  the  CniM.Tsity  of  Londun  has  exercised 
npon  inedie-al  degree.-,  in  (his  country.  The  L'niver- 
.  iiy  of  London  is  simply  an  examining  bodv.  yet  liy 
ilie  biirli  -ilantlard -\\-hieli  it  leqiiires  fruin  can<lidales. 
it  lias  most  ctlcctively  reacted  upfin  the  feaeiiiug  in 
our  medical  schools.  It  has  greatly  im-reased  the  ex- 
r'ollcnec  of  the  teaching  and  (lie  diligence  with  which 

luilents  ha^e  been  taught.  There  being  in  Kngkind 
ihls  reaction  of  the  examining  body  u|)on  th<'^  (eiiehing 
iioilies,  J  do  not  quite  s<'0  for  the  monumt  why  (here 
:l)ouM  unl  be  the  s:uLie  ve;ie|ion  oi' tl)e  examining  body 
'.])Oii  the  1''uehiiig  iKidles  in  hxlanJ,  supjio-iug  that 
;r|;itioii  lo  exist  ? — If  I  may  say  so,  you  take  a,  gl-e;i.t 
He;i]  for  granted  which  1  should  uot  grant  in  (helirst 
Jiis(;i]iC'-,  and  in  the  iie\t  ]ilace  in  so  fai'  as  (he  London 
'biiver.^ity  has  oj.-'i'afed  berielii-iully,  }  hold  tliat  ils 
op(r;i1ion  wliicli  has  extenili^il  oyer  it.ll  those  yerirs 
would  l,:ive  l,oeM  bifiliifely  nioic  1  ^eiteljeiiil  il",  besides 
iMin-  H  Srip.Tiur  ex;,i,NI,il,-  bo,b,  it  lilid  also  heel,  an 
e<lne;ilM,IK,l  l.ody,  elosely  Ibllipwi'lig  up  (lie  leMillillg  of 
IIm'  slii.lents  flf^  ,iH<>„  In  n,nni,„. 

l:;,'li:;.  1  nn.lr,-.-,l:in(l  lli.'il  your  r.hjeeliou  lo  flie 
-onl-niiig  o|-  . I. ■;/,..,,  l,v  llie  '(^ueen-s'  UTuver^ilv  is 
Unit  siicii  de;LTe<:s  would  be  inipeifect  Ibr-  llie  purpose 
oftlic;  Jdgli.T  trairdng?— (!ert;iiuly. 

i:i,4]'b  (  /V-/r;,.w  SiiHlh.)  li  is  llie  e;ise,  is  11. 
nol,  lliat  the  (';ilhol|f  Cuuei-sbv  'loe..  eonTer  .le'Tees 
in  llieol(,;^y  ?^-|l.  <;oi,|,TS  (legr'oes  in  tIleolo;,^ .  ;n  ,.M  f 
'        '  \'x\\-M<'  opiiiioii    I    ),r|i,.vo  lluit  il. 
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ns  compared  with  then,  not  being  a  lawyer,  I  am  not 
prepared  to  say, 

13,415.  What  is  tho  distinction  taken  between  the 
degrees  in  theology  and  tho  degrees  in  arts,  or  in 
medicine,  or  in  science  ;  does  the  Catholic  University 
claim  the  right  to  do  the  one  and  not  cLaim  the  right 
to  do  the  other,  as  that  at  present  seems  to  be  the 
practice  ? — That  certainly  is  the^  practice.  The  Uni- 
versity has  in  this  matter  aetud  wdth  a  laudable  dis- 
cretion, not  desiring  to  raise  any  question  which  would 
bring  it  into  collision  with  tho  privileges  or  authority 
of  the  ('I'owu  within  these  realms. 

13,  lUi.  {Sir  J.  J*-  K<ii/-ShuttleworOi.)  Observing 
llial.  you  make  ;i.gieat  distinction  bi'tween  the  functions 
uf  a.n  examining  body,  and  the  functions  of  the  educa- 
tional body  connected  with  tJic  CatlioHc  University, 
and  that  yon  attach  grcit  importance  to  the  inflneuce 
of  a  teaching  body  upon  cducatiou  as  distinguished 
from  that  of  an  examining  hody,  I  would  venture  to  ju-^k 
you  whether  your  views  in  that  respect  would  be  in 
any  tlogree  modiiicd  if  the  Catholic  University  were 
ivprcsented  in  the  central  examining  body  ? — 1  think 
I  may  s(ate  in  reply  to  that  question  that,  subject  to 
other  .suitable  arrangements  being  made,  and  if  such 
rc|(rcseiil.ation  on  the  central  examining  body  were  a 
lair  and  adequate  one,  that  is  if  there  were  a  due 
share  of  Weight  upon  any  sneh  body  given  to  the 
representatives  of  the  Catliolic  University,  I  should,  for 
myself  personally,  think  that  a  tafo  solution  of  the 
difficulty.  I  do  think  it  is  one  which,  subject  to 
arrangement  of  details  and  proper  safeguards,  would 
bo  ail  acceptable  one.  In  pohit  of  fact  there  is  but 
one  of  two  solutions  open;  either  that  of  the  Crown 
stepjjing  in  to  give  direct  jjower  to  the  Cathobe  Uni- 
versity to  grant  degrees  ;  or  that  of  giving  the  CathoHc 
Cni\crsity  u  representati\'e  element  with  a  due  and 
]iroportional  wcigjit  to  the  number  of  the  population 
that  it  I'eprcscnts,  on  the  gcveruiug  botird  of  some 
central  body  which  would  be  enabled  by  the  Crown  to 
grant  degrees. 

13,417.  Unilrr  Uiat  view  It  would  be  possihh:'  for 
the  various  teaching  Iiodies  to  he  in  some  way  federated 
together  in  a  kind  of  federal  relationship  lo  the  central 
examining  body  in  which  they  should  be  represented  ? 
— Alwa}y  with  the  safeguards  wdiich  I  ha\e  before 
referred  to,  of  a  proper  proportionate  representation.  I 
am  of  opinion  that  it  would  he  a  safe  and  equitable, 
aud  I  would  even  go  the  length  of  saying,  probably  a 
welcome  settlement  of  a  very  diificult  question. 

]3,41fS.  {Chairman.]  Ts  there  any  addition  that 
you  woubl  wish  to  nudic  to  your  evidence  ?  — 
There  is  one  point  which  I  should  like  to  mention. 
Au  impression  may  perhaps  have  been  ]>roduccd 
from  something  that  1  or  others  may  have  said, 
that  there  was  uot  a  \ery  ample  held  for  sueli 
a  b<.'dy  as  the  Catliolic  University  of  Ireland  to 
woik  npon  in  the  way  of  education.     Some  vears  ago 

I  took  a  grt'at  deal  of  (rouble  to  iu\cstiga(c  this  parti- 
cular ]>oiii(.,  and  produced  some  statistical  resuhs  to 
sliou-  (hat  we  had  a  very  birgc  body  (d'  young  men  in 
(be  country  who,  having  regard  (o  (lie  [-rolialile  position 
and  metiiis  ol'  their  pareiils,  wei'e  iiniloiil.(ei.lly  in  a 
]iosiliou  (..be  al.le  to  mail  ihemsebes  ,,i'  an  I'niVersby 
edue;ilioii,  pi-o\  iileil  tbtii  llir  ], roper  requirements  Were 
funiisiii'il  in  an  instilution  like-  llu-  C;,ili,,ile  bniversily, 
wliicli  would  h;i\e  the  <>oulidence  ol'  llie  |)nli!ic  and  of 
111.'  a.Ui.ers  .4  lit.'  pubb<-.  1 1'  yon  would  tdl.nv  mc 
1.1  add  I.,  inv  evi.lrn.v  iu  priiil.  I  sin-old  be  gla.l  to 
pill,  in  111.'  ilguu's  ill  ;in  appendix,  b.-eaiise  1"  think 
il  i-4  iiiipor|:inl.  thai  it  sliniiM  g.,  (.,  ih,..  public 
llKi(     llieiv    is    aiiipl.-    work    remaining    |o    he    doiu'.. 

II  caiinol,  be  said  (ba(  (lie  exisiing  Universities 
in  hvltuHl  eihietit.',  (u-  graiK,  degrees,  at  all  in  the 
jiroporliim  Ihat  would  he  na,(iiral  lo  the  cireumslances 
<.f  till'  |)opuIa(Ion.  A  va.riely  of  reasons  concur 
to  niak.'.  dial  s..,  a.iid  one  of  them,  I  might  be  per- 
mitted to  say,  is  that  the  only  University  wbi<'li  bus 
(he  c.mlid.'nee  ol"(lic  pid)lie  at  large,  and  of  those  who 
gui<le  the  jinblie,  has  not  (hose  ])riyileges  which  vniild 
attr.uq,  s(,u.l<^n(,s  to  its  Indls ;  but  I  have  no  .hmht,  ;i.nd 
I    think    1   shonhl  Im^  able    eonelusively  to    show   (he 
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Commission,  that  thore  is  a  very  largo  numlicr  of  the 
University  class  of  young  mc^i  In  Ireland  who  do  not 
receivG  but  who  ought  to  rpcoive  an  University  educa- 
tion, and  that  they  <Io  not  come  forward  in  the  same 
proportion  as  others  do  elsewhere.  The  main  reason  in 
my  opinion  Cor  th;it  is.  that  for  one  reason  or  other 
our  existing  University  institucions  have  not  the  con- 
fidence of  the  pubho,  and  that  the  only  institution 
which  has  the  confidence  of  the  general  Catholic  com- 
munity in  the  country  and  of  their  advisers  has  not  those 
advantages  to  offer  to  them  and  those  facilities  for  edu- 
cation, and  those  powers  of  conferring  degrees  which 
would  make  education  practically  valuable  to  those 
young  men  who  require  it.  Not  only  do  a  number  of 
young  men  go  to  the  professions  without  an  University 
e<-lucation,  but  a  number  of  young  men  grow  up  in  the 
various  classes  of  society  in  the  middle  rank,  the 
children  of  parents  of  ample  means,  who  do  not 
receive  what  they  ought  to  receive,  and  what  it  would 
be  very  beneficial  to  them  and  to  the  country  at  large 
that  they  sliould  receive,  namely  anUniversity  education. 
I  do  not  believe  that  it  is  any  want  of  adequate  funds 
that  prevents  a  sufBcieut  number  coming  forward  out  of 
the  very  large  number  that  I  believe  to  exist  who  arc 
in  a  position  to  require  an  University  education,  and  to 
maintain  themselves  in  proper  respectability  diu-ing 
the  progress  of  their  University  studies.  T  think  it  is 
an  important  element  of  the  case,  and  one  which  should 
bo  understood,  that  there  is  ample  work  for  the  Ca- 
tholic University  to  do  ;  that  it  does  not  exist,  and  it  is 
not  intended  that  it  should  exist,  as  a  mere  ornamental 
institution,  to  do  a  certain  amount  of  select  work  for  a 
particular  select  body  ;  but  that  there  is  a  very  large 
and  ample  field  ready  to  be  operatetl  upon,  if  those 
facilities  and  those  inducements  were  afforded  to  the 
University,  which  would  enable  it  to  compete  properly 
with  other  bodies,  and  to  confer  on  such  students 
what  would  be  of  pnictical  value  to  them  in  life. 

13.419.  Have  your  students  now  an  opportunity  of 
obtaining  medical  degrees  at  the  Dubhn  University  ? 
— Not\vithout,in  addition  to  foUowing  our  curriculum, 
fulfilling  the  requirements  of  the  University  of  Unlilin, 
so  that,  practically,  we  do  not  enjoy  any  advantages  by 
the  University  of  Dnbfin. 

13.420.  Could  not  your  medical  students  obtain 
degi-ees  by  going  for  a  part  of  their  course  to  one  of 
the  Queen's  Colleges,  or  by  coming  over  here  to  the 
London  University  ? — Yes,  always  bearing  in  mind 
that  they  can  directly  obtain,  as  I  said  before,  the 
licenses  of  the  Colleges  of  Physicians  and  the  Colleges 

The  witness 


of  Sjirgeons.  All  over  the  kingdom  these  lio.lie^ 
recogni/.c  our  teaehing  as  fully  adequate  to  their  re- 
quirements, and  on  the  same  level  as  tiiat  of  aU  other 
teaching  bodies,  but  no  actual  degree  can  bo  couferrcd. 

13,421.  {Sir  John  Lubhock.)  Tlie  University  of 
London  holds  examinations  in  Ireland,  <lucs  it  not? 
— It  holds  examinations,  but  those  examinations  are 
the  preliminary  and  not  the  degree  examinations ;  no 
degree  examinations  are  held  by  that  body  in  Ireland 
in  medicine. 
_  13,422.  {Professor  Sm'iili.)  The  London  Univer- 
sity holds  examinations  in  Trebind  for  first  luul  second 
bachelors  of  arts  and  l)acbe!ors  of  science,  .Iocs  it  not? 
—Yes. 

13,423.  {Chairman.)  Is  tiiero  anything  further  which 
you  would  like  to  state  to  the  Commission  ? — I  would 
wish  to  observe  that  the  position  of  the  professors  of  the 
Catholic  University  is  one  of  great  independence. 
There  views  have  been  always  met  with  the  greatest 
liberality,  so  far  as  the  means  at  command  would  permit. 
The  pursuit  of  science  has  been  at  all  times  in  evi-ry 
available  manner  promote<l.  I  may  he  permitted  to  men- 
tion, in  illustration,  that  when  I  undertook  the  mission 
to  Lisbon  in  18-57  to  investigate  the  yellow  lever,  the 
Board  of  Bishops  voted  me  a  liberal  sum  to  cover  my 
expenses  ;  while  the  Government  of  the  day  which 
recognized  the  value  of  my  labours  and  investigations 
by  publishing  my  report  as  a  Parliamentary  lilue 
Book  by  command  of  her  Majesty,  in  no  other  man- 
ner contributed  to  the  undertaking  or  recognised  my 
services.  In  conchision,  I  may  further  state  for  the 
information  of  your  Grace  and  this  Commission,  that  it 
is  my  deliberate  conviction  that  any  settlement  of  Ibi':; 
question  must  comprise  two  main  conditions: — 1st. 
That  any  contemplated  University  Board  should  be 
one  presiding  over  all  the  Universities  of  Ireland,  and 
dispensing  the  honors  and  rewards  in  prizes,  sehoiiir- 
ships,  exhibitions,  fellowships,  &c.,  through  an  exa- 
mining board  nnder  its  control,  each  University 
College  preserving  its  distinct  autonomy.  2nd.  Tii:it 
the  Catholic  Cnivcrsity,  in  its  then  collegiate  capacity, 
should  share  in  the  public  endowments  alike  with  all 
tlie  otiirr  then  collegiate  ))odics.  Our  principle  is  fiiir 
competition  on  equal  terms,  and  under  equal  weights. 
*'  Entlow  all,  or  disendow  all."  1  believe  an  equitable 
settlement  on  Iho  above  basis  could  be  easily  arrived 
at,  if  the  University  Board  were  fairly  adjusted  to  the 
proportionate  wants  of  the  parties  interested  in  higher 
eduention  in  Ireland. 

withdrew. 
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William  Kibet  Sulhv^ 

13.424.  (Chainnan.')  You  are  Professor  of  Che- 
mistry, are  you  not,  in  the  Catholic  University  ? — I 
am. 

13.425.  And  also  Professor  of  Chemistry  in  the 
Royal  College  of  Science,  and,  I  believe.  Secretary  of 
the  Eoyal  Irish  Academy  ?— Yes,  and  I  may  add  with 
reference  to  a  question  w^hich  was  raised  in  the  exa- 
mination of  my  colleague.  Dr.  Lyons,  that  I  am  a. 
member  of  the  Senate  of  the  Queen's  University. 

13.426.  Will  you  have  the  goodness  to  describe  to 
the  Commission  tlic  organization  of  the  Faculty  of 
Science  in  the  Catholic  University  ? — The  course  of  in- 
struction in  the  Faculty  of  Science  may  behest  under- 
stood by  the  classification  of  the  subjects  that  are 
supposed  to  be  included  in  the  entire  curricidum 
of  arts  and  science,  which  is  to  he  found  in  the 
University  Calemlar,  a  copy  of  wliich  I  hand  in.  The 
scientific  subjects  will  be  found  in  \\\(i  last  column 
of  the  table.  Home  of  those  subjects  are  common 
to  tlie  Faculty  of  Arts,  or,  as  we  call  it,  the  Faculty 
of  Philosophy  and  Letters,  and  the  remainder  belong 
to  the  Faculty  of  Science,  pro[ievly  so  called.  The 
scheme  of  studies  includes,  a.s  you  will  see,  tlie  entire 
of  the  mathematical  sciences,  tlic  physical  seiem-es,  in- 
eluding  astronomy,  and  chennstry,  clis.'mical  physics, 
itnd  the  entire  of  vital  physics,  as  we  describe  pbysi- 
uloG:y  in  its  widest  acceptation  ;  in  fact,  the  whole  rangi* 


AN,  Esq.,  Ph.D.,  examined, 
of  the  mathematical  and  [ihysical  sciences  ;  and  those 
subjects  were  to  bo  taught  by  a  ]>rofessov  of  mathe- 
matics, a  professor  of  physics  or,  rather,  natural  philo- 
sophy, a  professor  of  cliemistry,  a  professor  of  geo- 
logy an<l  mineralogy,  professors  of  the  natural  sciences, 
usually  so  called,  namely  botany,  and  zoology,  and  of 
general  physiology,  as  a  separate  subject,  and  ulti- 
mately, perhaps,  if  we  had  been  able  to  carry  out  the 
organization  fully,  a  professor  of  astronomy,  I  should 
also  add  that  there  were  to  be  certain  Chairs  of 
applied  science  connected  with  the  Faculty,  snob  as 
architecture  and  engineering.  At  jiresent,  the  Chairs 
that  are  established  are  those  of  higher  mathematics,, 
natural  philosophy,  chemistry,  physiologj'",  geology,  and 
ai'chitecture.  The  Chairs  of  natural  Iiistory  and  of 
geology  have  not  been  Silled  up.  There  is,  liowever, 
a  lecturer  on  botany. 

13,427.  Art'  the  professors  also  the  examiners,  or  do 
you  call  in  persons  who  arc  not  professors  to  examine  'f 
— From  the  very  establishment  of  the  University.,  ihe 
distinction  between  examiners  and  prolcrsor-.  was 
fully  recognised.  In  practice,  it  is  thi-  proi'essoiv 
who  do  examine,  but  th<'y  are  not  examinc'-s  becausi^ 
they  arc  professors,  and,  wlieiiever  wc  ronlit,  v-e  lia-i'^' 
iJways  had  persons  not  (■oiin;'C('-d  \\~>[h  '.he  Uni- 
versity, or  at  least  not  <:^mtieet.e(!  willi  uur  Faciiltv. 
iissnciated  with  ns. 
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W.K.Siiflivctn,        l;3  41:^.  L'uiiitl  you  gi\c  tlif  Couunis.sion   .somo  in-  S}stein  of  clnssiflcalion  iiK-ludes  a  c<)iisi<Ici-;il)lc  ])onioii 

Etq.,  I'h.D.  '   fonn.'ilioi]  an  to   tlio   system   of  examination    in    the  of  wliiit   is    usvmlly   taught  as  gtology,    namely,  the 

Faculty  of  .Soiciiee  ;  in  tlie  tii-st  place,  how  frequently  metamorphosis  of  rocks  and  metamorpliic  action  gene- 

18  July  1872.     j^'^    ii^^,  pxamiiiiitions  occur  ? — My  answer    is  to    be  fally,  while  geology  is  i-estiicled  to  tlio  history  of  the 

iiuili/rstood  !is  a[)plying  to  my  own  suhject  ]>rincipally,  crust  of  the  eartji,  atul,  so  far  as  I  can  go  into  it, 

1  my  colleague.  Professor  Uennossy,  ivill  h(!  ahh'  to  paheonlology. 

iuiiiiiu  you  as  tt)   his    department.     First,  as  to   the  i;3,4.'}l.   Do  we  understand  tlijit  no  one  is  permitted 

^rclieral    c|uestion    of  exaniinalions,  so  far   as  the  |)hy-  to  si  udy  geology  ami  niineialogy  until  he  Iras  reached 

sicnl  sciences  are    concenicfl,  Ihey  have  Iieen   laMghl  his   foiu'lh  year? — No  one  is  com|)ellc<l  to  do  so,  hut 

;um1   ex;Mniric(l    in    practically,   to  a  very  considi!T'al)le  anyom^  may  attejul  the  lectures  who  chooses.      There 

extent,  \\licre\ri-  they  sdnutted  of  it  ;  ami  1  may  inci-  is  no   rule  rcgMl;ilIr)g  it,  Imt,  of  course,  if  there  be  u 

.lenlallysiiy  llial  it  was  through  the  Catholic  University  fourth  year's  stu<lejit,  it  comets  into  liis  course,    and  ho 

that   praclical    chemistry.  Iluit  is  lalioralory  work,  as  would  nircssarily  he  ol.liged  to  ■■ittcnd  it. 

distinguished  from  men.  lei-tures,  was  introiluccil  into  l:!,l:)L'.   Aw    llie    slndcnls  who  alleiid  yoiu-  htctures 

Ihr  m.'dieal   schools  of  Dnlilrn.      Previous  I.,  the  eslati-  in  chc-mistry  .diielly  medical    slndcnls  ?— i  have  occn- 

lislnneat  of  the  laliolalory  of  the   I  ltii\ersily,  ]>raclical  sionally  a  coiisidei'aljle  mnaher  of  ai'ls  students  ;  many 

chemi>tr\',  as  tan^hl  in  medical  schools,  consisled  of  a  ol'Ihosc  who  aftci'wai'iis  he<'o)iic  niedlcid  students.attend 

short  course  of  h'cliircs,  illuslralcd  liy  a  setof  cxperi-  nv  tirsl  as  arls   slialc'Uls,  Imt  Ihe  Inajorily  of  students 

melds  made  by  the   jtrofessia- al    one  side  of  (he  table  in  tli(,MIiii\ersity  who  stiely  cbejnisli'y  are  necessarily 

wilh  Ills  slndcnls  looking  on  on  Ihe  olliersiile.     There  medical  students. 

-was  tio  e\ce)ilion  in    tlii.  rcjiecl ,  su  I'sr  ;is  I  tobliu  ^vas  !IJ,1.'!;J.  (la])  you  gi\i'    ns    sonu;  information  with  re- 

concei  lied  ;   not  r\e)i    ill  Tiiiiity  C<incg<'.      Tile  hitler  fiTcnce  to    the  rcliilions  of  ijie   Faculty  of  Science  to 

had  a  luhoriitor\-  to  wliicli  a  slndenl  might  go  on  ]iaying  the  Faculty  of  Arts  ? — 1  have  to  some  extent  pointed 

a  certain  fee,   but  the  <'ertittealc  ^\■llieh  lie   got,  and  thai  out  in  explaining   tjie  general   scheme  of  studies 

which  the  Licensing  laiards  rerjiiired,  if  he  happened  given  in  the  University  Calendar,  and    in  mentioning 

not    (11  lia\c   been  a  student  at  the    Uiii\'eisity,  was  Ihe  sulijccts  that  are   taiigiit  in  common    in  the  two 

meieh'  for  atlciiihn at  lectures,  iiml  not  IVa-  the  pi'ac-  hieulties.     Thewholc  scienlilic  ]iortion  of  it  is  in  some 

tice  oVcheiiii-liv  in  ii    laboiatorw      I  am  gtad  to  learn  sense  conjoint.    ]*liysics  .and  mallienialics  for  instance, 

that  thev  baveniiw    cslabb^he'd  a   hihoraliiiy  fir   the  are  connnon   bi    both    I'aeidtie".      I'lie    lectures  of  the 

|iiir]iose'iil'  leiiehiiig    re;d    pi-ielie;il    cheiiii-lry    to   the  )iro/cssor  of  ]ihys!(--,  and  of  llie  i.riile-nir  of  chemistry, 

medical    stiideiils.    '    In    my    eliis-    a    medical    :.|iideiit,  aiv  also  common  bulb  to  the  slndenl.,  in  tic-  Faculty  of 

instead   of  havhig   to  iiltend  ;  lioiir  a    iliiy  for  tliier  Arls  and  the  slndcnls  in  llie  l-'iicidly  of  Science,  and  I 

days  a  week  during  lliiee  moiitli-.  iis  llie  ,Me,Iicid  pcrliaps  may  be  allowed  to  add  that  originally  it  was 
Licensing  ]')oards  I  ei|inre.  m;i\'  allenil  from  10  o'clock  inlended,  and  we  caiiv  il  out  ns  far  as  possible,  that 
to  4  every  day  in  the  wei  li.  except  Saturday,  and  I  tiic  stild{-nt  sluudd  only  entia-  the  Faculty  of  .Science 
tun  glad  to  say  the  joiily  do  ntlend.  The  professor  after  haying  spent  two  years  in  the  F'aculty  of  Phi- 
is  su])]ioscd  tube  ;ilwa)s  tliete,  aiid  to  iissist  in  suiicr-  losophy  and  Letters,  and  that  Ihe  bifurcalion  in  tile 
inlcnding  the  work,  f  bold  weekly  examinations  of  studies  of  students  in  Arts  sliould  take  jilaee  at  thcend 
my  (diiss  in  general  clieiiiisti\'.  and  terminal  examina-  of  two  years.  Me  may  then  elect  to  continue  in  the 
lions  at  the  end  ot  each  sission.  Al  Ihese,  ;ind  llie  Faculty  of  I'liilosojihy  and  ix-tlers,  or  he  mayliecomc 
examinations  for  the  gold  niLikil,  and  e.xhibilioo  in  tjie  a  slndenl  in  Ibe  Facidly  of  Science.  Hence,  mineralogy 
combined  subjects  of  vegi'table  and  animal  ])liysiotogy  and  giailogy,  and  those  filher  subjects  which  form  the 
and  ebi'Uiistiy  in  the  Faculty  of  .Medicine,  and  of  cdie-  second  year's  course  in  the  Faculty  of  Science,  neees- 
niistry,  crystallography,  and  mineralogy,  itc.,  in  the  sarily  come  inio  what  \yonld  be  the  fourth  )ear  of  a 
Faculty  of  .Seieiiee,  till'  cxauiinntiou   is  crindiictcd   by  student's  nndcrgradiinlc  course. 

wi'itleii  jiapei  .,  i-irii  r/i:r.  iind  ]iraclieal  deiiionsl lalions  I .'1,4114.  To  most  of  Ihe   ^iiidi  nls  vlin  haye  become 

^yilli    the    niiero^eope.      The    ex.'onimition   in    practical  slndcnts    in   lite  Facnll\'  of  Science,  is  there   only  one 

(4ienii-liy  eoii..i.ts  iillogetlier  of  liiboralory  work.      In  line  ot  si  iid  v  .ip,.|i  1,,  llaiii.  or  have  ibev  al-o  a  certain 

Ihe  exaniimition    iii..l    eoneliideilfiir  llie  gold] lal  in  iimimnl    orVlaiiee  as    0.    I  he  vi,|,jecl,s  v  hich    llicvwill 

llie  combined  siiljeci.,  nf  priielieid  ebemislry,   malcriii  sliidy'r— due    ,,f  III,,    deeinneiiis  which    llr.    Lyons,   ] 

mcilieii,   aii.l  medlesl   jiirbi Iciice,  ih,..  chemical  |iart  lliilii;,  ]nil    inwillsh.oy    ihe    miinner    in    which' that  is 

]ii>tcd    nearly  lour  ciiliic  days.      .\,  i  lia\e  performed       done.      'J'lie   doia iil    only   liss    been    piil    in,  but    no 

to  a  considerable  exlenl  the'  liiiiclions  of  |irofe.or    of  cxphimilion  I  lliink    lei-  yel  been  given.      The  sehemo 

ol..erMilionsa|i|,ly  lo  Ihemelho.rof  leiiebiicr  Uin.e.-iili-  sary     eleiiieiil,    el,.iiiei|lary     ne'ilheiinilics    and     expcri- 

jiel.  and  of  eiindneline  Ihe  cx.'tmiiiiilioiH  ill  llieiii.    4  he  meiilid  phyM.'s,    generid   eliend-liy,  mid    llie   elemenls 

lecliire.  lire  i  1 1 1 1,- 1  rn  I  er  I   I  ,y  S]  leci  1 1.| -ns,  and   li|.|riinieiils,  of  |,liy.|.ili."y.      .'t  .liul.sil,  if  lie"]i:i-..e,   crediliildy  ill 

wliiel,    Ihe    slinlenl^    loe'  !iiie.lil    10    examine    iind  ii-e.  Ill,'    ..ijlijecl/l  Iril    I   li.iie   mimed  ill   llie  end  ol    Ihe  first 

mid    I    eiieliild    [eelllle.,      Tlie,.x i  I  ill  1  iol  is  |i  i  i  ■  ,■,.,   |i,  r         yel  i  r,   1  I  lel  I   el  1 1  ors    U| he    ice i     l.iil's    .■Olirsc,     tllC 

II     |,o,-  ILIe  priiclieiil,  ilie  slndenl  being  a.-lied  10  ileler-  iiilijeel-1  Ii ir  will,  h  lire   hi.jlicr  miillieiiialics.  niiilhema- 

niliie  and  de-cribe  niiiierabaiid  loel.s I  measioe  Ihe  ficiil  i  mile  ,  and    dvnioiiii' t,  co-mi, .id  pliy.-ics  eliemical 

iiiigle,-  „t  ,.ry.liil,.- and  delermiiie    Ihe   cry,4idlo..o-a|iliic  i.lii-ici,    llial   i  .,   ifi,'    i  elal  inns  ,it  clieiiii'~l  rv  lo  nalural 

foiiio.                                                                          "  |iliileM,|iliv.    eeiieral    1 1 1 1 1 -l  1 1  leey    i  I  ic  I  M,  I  i  1 1  e'   s\  ~1  Clllll  I  ic 

i:;,40|).    111.     we     iiii.lei     land      lliiil      ton      lecture     ill        lioliioy     and     , loe,.    ph  v -iolm/ieal     elanij.lli',    milic- 
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aciontlGc  course,  to  select,  in  goinf;  in  I'or  liononvsj  any 
one  of  thoHO  five  groups. 

13.435.  At  what  ago  do  the  stu<lcnts  genoraliy  enter 
tlio  Uiiivoi'sity  ;  is  it  about  the  ^ame  as  in  othrer  (similar 
Lliiiversitios? — W(;  do  not  take  any  stn<lent  under  16, 

13.436.  Do  ii.  great  nnmbor  enter  at  that  age  ? — ■ 
Yes,  Ijnt  the  u.siial  ago  is  17  or  18,  and  wo  have  occa- 
sionally older  students. 

13.437.  Shoultl  you  <lescril)o  yonr  laboratory  as 
Bnllicicnt  or  otlierwiso  ? — Since  the  biboratory  was 
litterl  in  1856,  a  considerable  cliaiige  has  talccu  place 
ill  the  siKO  mnl  importunce  of  University  laboratories 
in  Enrope.  Wo  liuve  nothing  to  compare  with  oitlier 
Uonn  or  ISerlin,  but  wlien  it  was  sot  up  I  am  able  to 
say  tliut  it  wan.  perhajis,  tl;o  best  for  teaching  purposes 
in  tlio  city  of  IJubhn  at  tliat  time,  and  in  the  phins 
that  were  laid  before  tlie  Commission  and  referred 
to  by  my  colleague,  Dr.  Lyons,  ^VG  weio  desirous  to 
bring  the  medical  school  into  closer  proximity  with 
the  priiicipa!  buildings  of  the  University,  and  to  give 
to  science,  in  the  new  arrangements,  a  position  ade- 
quate to  its  growing  importance.  We  accordingly 
laid  out  plans  for  laboratories  up  to  the  level  of  the 
present  condition  of  the  physical  sciences,  and  among 
them  was  to  be  also  a  laboratory  for  physiological  experi- 
ments, but  of  course  we  cannot  carry  out  these  plans 
at  present,  inaFfmueh  as  we  have  lost  possession  of  the 
ground  upon  which  the  buildings  were  to  be  erected. 

13.438.  What  can  you  say  an  to  your  mineral  and 
geohjgieal  collections  ? — I  think  that  T  have  one  of 
the  best  collections  of  minerals  and  rocks  for  teaching 
purposes  in  Ireland.  It  is  not  as  extensive  as  others, 
n<.)r  does  it  contain  as  many  lino  specimens,  but  it  has 
boon  selected  for  special  purposes,  and  there  is  hardly 
a  single  portion  of  tlie  whole  subject  that  it  does  not 
ilinstrato  properly.  We  have  altogether  about  5,000 
or  6,000  specimens. 

13.439.  Has  this  collection  been  acquired  by  pur- 
chase ? — Partly  by  purchase  and  partly  by  presenta- 
tion, and,  to  a  considerable  extent,  by  my  own  work. 
A  good  deal  of  money  has,  however,  been  spent  on  it, 

13.440.  Are  there  any  publications  connected  with 
the  Clatholic  University  ? — With  the  object  of  creating 
sonic  taste  in  Ireland  amongst  (ho  Catliolics,  and  eape- 
(■i:i!Iy  amongst  the  heads  of  the  secondary  or  inter- 
mediate schools,  who  are  chiefly  clergymen,  and  who 
iiave  practically,  indeed  I  may  say  now  nbsolately,  the 
entire  education  of  the  middle  and  upper  classes  of 
Catludic^s  in  their  hands,  we  started,  at  a  very  cai'ly 
period  of  tlie  ITniversity,  a  ]>eriodical  called  "  The  At- 
lantis." The  idea  originated  with  Dr.  Newman.  It  was 
not  intended  lo  com|.)ete  with  other  i)nlilieations  of  the 
day,  but  rather  to  bring  togetlicr,  in  one  book,  all  the 
contributions  to  knowledge  made  by  the  members  of  the 
University,  and  consequently  embraced  every  subject 
which, projicrly  s]>enking,  belonged  to  University  teach- 
ing. The  chief  object  was  to  show  the  heads  of  schools 
and  Catholics  in  genc^ral  what  University  teaching 
means.  Cne  greM,t  dilliculty  that  stands  in  our  way 
in  Ireland  is  flu^  ignorance  of  wh;it  :m  University  is, 
and  of  the  value  of  higiu'r  education,  especially  of 
science.  Wo  did  not  pultlish  it  at  stated  intervals. 
It  came  out  according  as  the  jnaterials  aecuunilateil, 
and  It  included  every  subject,  not  excO]iting  theulogy, 
Jjut  Ihcoh.ffy  treated  iji  a.  scienf.ilic  way.  h\iiir  vuhunes 
;ind  a  indlhave  been  i,nbli,dH-d. 

13.441.  Does  it  still  !ip|)rm-  from  time  to  time  i" — 
Yes  ;    tlie  l:ist  munber  a.p|)ea.rcd  about  a  year  ago. 

13.442.  Is  it  conducted  entirely  by  ]u-olessors  of 
the  University  ? — Only  two  or  three  articles  altogether 
have  appeared  in  it  th;d,  wei-e  not  written  by  actual 
})roressors  or  persons  holding  some  office  in  the 
University. 

13.443.  What  difficulties  has  the  University  expe- 
rienced in  the  way  of  scientific  teaching? — (hie  has 
],vvu  already  alluded  to  by  my  colleague,  and  that  is, 
tlie  politieal  ]K>sition  of  the  University  ;  I  have  myself 
just  inentloucd  the  important  one, — the  ignorance  o( 
tlic  value  of  Science  which  prevails  ;  another  would 
be,  of  course,  the  pecuniary  vur-,  which,  however,  has 
two  mcauings  ;  lirst,  our  own  want  of  funds,  and  ucxt, 
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to   a.  certain   (^xtcnl.,  tin 

country,  a  large  number  of  the  students  not  being  able 
to  support  themselves  at  the  University  long  enough 
to  devote  thcmiselves  lo  a  full  course. 

i;^,444.  What  is  the  amount  of  fees,  on  the  average, 
required  from  the  students  annually  ?—Tiic  fees  are 
very  moderate.  They  are  practically  nominal,  hut  it  is 
the  whole  expense  of  living  in  a  large  city  which  is  (he 
important  item.  Of  course  this  pecuniary  difficulty  is 
also  governed  by  another,  whicli  1  have  already 
indicated,  namely,  that  the  Catholics  have  been  so 
long  debarred  from  education  of  any  kind  tliat  they 
iuivo  actually  yet  to  learn  what  tiie  benefits  of  a 
superior  education  arc,  consequently  there  is  not  a 
great  tendency  on  the  pnxt  of  those  persons  who  can 
all'ord  to  continue  the  education  of  their  sons  up  to 
20,  to  send  theui  to  any  University  or  other  institution 
iutended  for  higher  education. 

13.445.  {SirJ.F.Kriy-Shnttlcv)f)Tth.)  If  scholar- 
ships were  available  without  political  or  religious 
tlistinctlon,  and  simply  awarded  by  merit,  would  (he 
schools  which  exist  in  Ireland  for  Catholics  enable 
them  to  compete  on  fair  terms  for  such  scholarships, 
to  be  held  wherever  the  parents  and  guardians  of  the 
studeuts  might  determine  ? — I  daresay  they  would  ; 
but  I  am  not  myself  very  sanguine  about  the  benefits 
which  arc  supposed  by  some  to  come  from  competitive 
examinations  of  any  kind. 

13.446.  If  the  emoluments  had  to  be  dlstrdDuted, 
which  should  tend  to  remove  the  difHeulty  which  you 
point  out  as  affecting  the  poverty  of  Catliolics  in 
Ireland,  of  course  some  mode  must  be  devised  of 
distributing  those  emoluments  which  would  be  free 
from  politicnl  objection,  and  which  should  be  impartial 
in  its  character  ;  can  you  suggest  any  other  than  one 
which  would  depend  upon  some  cxaminfition,  testing 
the  proficiency  of  the  candidates  ? — I  think  that  there 
is  too  great  a  tendency  at  present  to  p.ay  the  students 
for  learning,  i-ather  than  to  supply  the  means  of 
teaching  them. 

13.447.  I  did  not  intend  the  suggestion  implied  in 
my  question  to  preclude  the  consiileration  of  the  other 
object,  but  applying  your  mind  simply  to  the  question 
of  the  poverty  of  the  students,  and  what  you  conceive 
to  be  the  necessity  of  providing  for  their  residing  a 
sullieient  time  in  an  expensive  city,  what  I  ventured 
to  suggest  to  you  was,  that  any  mode  of  distributing 
such  funds  must  be  politically  impartial  ? — Within 
the  limits  you  have  now  stated,  I  should  have  no  besi- 
tation  in  saying  that  a  portion  of  the  public  funds  in- 
tended for  the  promotion  of  higher  education,  in  case 
tliey  were  redistributed,  might  be  so  applied,  and  I 
({uite  fully  admit  that  such  funds  must  be  distributed 
in  a  way  that  will  be  open  to  no  objection,  political  or 
religious. 

13.448.  (C/iair/j/cm.)  Whiit  do  you  suppose  is  the 
lc;\st  sum  annually  for  which  a  student  can  avail 
himself  of  a  course  of  instruction  at  the  Catholic 
University? — I  can  scarcely  say  what  the  least  would 
be  from  my  knowledge  of  what  some  have  done,  but  I 
would  say  that  a  student  could  scarcely  well  live  in 
Dublin  under  about  50/.  or  60/.  a  year  in  any  decent 
way.  The  fomier  is  the  sum  which  ft  former  Com- 
missi(Hi,  appointed  to  determine  the  organization  of 
llic  ]UTsent  Royal  College  of  Science,  ilxcd  as  the 
amount  of  the  Royal  scholarships  to  bo  attached  to 
that  institution.  50/.  was  fixed,  because  it  was  believed 
that  that  was  the  lowest  sum  that  woidd  enable  a 
student  to  live;  501.  or  60/.  is  about  what  those  who 
are  accustomed  to  li\e  in  a  moderate  and  economical 
way  might  manage  io  live  upon  during  a  session  at  an 
University  in  Dublin. 

13.449.  If  the  fees  are  so  very  small,  how  are  the  pro- 
fessors' stipends  provided  ? — They  ai'O  provided  from 
the  annual  graids.  Those  who  belong  to  the  Faculty 
nl  Medicine  \\;x\v..,  in  addition  to  their  salaries,  the  fees 
upon  certificates,  which  form  a  considerable  porlion  of 
their  income.  The  stipends  of  the  professors  of  the 
Faculty  of  Letters  and  those  of  the  Faculty  of  Science, 
who  do  not  also  l.>olong  to  the  b^aculty  of  Medicine, 
come  entirely  from  the   annual  rullectiou  for  the  Uni- 
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vovsll.y,  anil  out  of  wlmtovor  interest  there  is  upon  iho 
funilod  property. 

13  4uO.  The  funilei-l  properly,  as  1  nnderi^tinul,  is 
very  .■siiiiiH  ?^i  es, 

l"3,4^1.  {Sir  J.  P.  Katz-Sliuttlvworth.)  AVoiihl  you 
t^tale  \\'h;K  may  !>r  the  :^ver;ii;o  eiunlmnonlH  of  n  pro- 
fessor in  seicneo  or  a  iirol'essor  in  arLs  ? — ]  think 
liiat  those  who  have  no  aiLlitionnl  fees  from  (lie 
F.'iculty  of  Metlieine  have  about  ;J00/.  :l  }ear.  'i'lioso 
who  ""et  Aihlitional  eniohimenty,  as  some  few  oi  ihein 
do,  both  in  science  and  in  niedieinc,  rrceive  inorr, 
bcea\tse  they  have  frcs  beslth-s. 

i;!,4o2.  They  wonid  malar  pmlialily  .'KK'/.  ''— 
.Scaree]v  that,  sty  abont  -100/. 

i;>.4."i^.  {ClKiiniia/i.       I     tliink    you    h;i\ 
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■ady 
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s.diools  a>  b.'in- v,-ry  <irf.-e(i\r?  — Vrs,  and  J  s!. 
hke  to  add  tliMl.  this  is  one  of  \.\\v.  -rcatest  biirrit-rs  to 
the  advaneement  of  ^idrnee  in  Iroiand,  whether  il  bo 
in  the  Calliobe  Univorsily  (a'  tlie  Qnet-ns  CV>IIr-rs, 
or  other  Institntions.  Kvon  tiiose  that  ]iossi'ss  on- 
dowmenis  are  in  a  very  hiw  state,  bnt,  of  euurse,  tiio 
Cathobe  i~cbools,  having;  no  endowments  whatever,  and 
not  liavin^'  had  an  University  to  teach  llie  heads  of 
them  any  science,  ibey  do  not,  as  a  general  rule,  under- 
stand what  science  is,  nod  they  pay  very  little  attention 
to  it ;  in  fact,  they  cannot  atford,  in  most  of  them,  to  get 
persons  who  could  properly  teacli  any  of  the  physical 
sciences,  and  the  result  is  Ihat  tiie  students  come  lo 
as  without  any  knowledge  -wiiatever  o^  the  most  ole- 
mentary  principles  of  seience. 

13,4.>4.  (Professor  Iluxlnj.)  Do  ynu  think  that 
they  arc  much  worse  than  the  Englisli  schools  in  that 
respect  ? — From  the  very  little  experience  that  1  have 
of  the  English  schools,  1  am  unalde  to  say. 

13,4oo.  (C/ia/>J«(^r«.)  Aro  there  any  instanoes  ofgood 
intennediate  schools  in  Ireland  ? — \Vo  have  many  VLi-y 
good  internicdiate  schools  ;•  I  think  we  are  quite  on 
a  level  with  many  of  the  Ijcttcr  class  of  schools  in 
England  now,  Iwtb  in  jtoint  of  buildings  and  other 
appliances.  I  only  aildrcss  my  obs(!rvation  sjiecially 
to  tlie  physical  sciences,  which  arc  inavi/r}'  backward 
state  ;  so  far  as  an  ordinary  English  education  goifi, 
and  Greek  and  Latin,  and,  perhaps,  the  modern  lan- 
guages, some  of  our  schools,  and  imlced  I  may  say  all 
our  intermediate  schools,  which  I  may  add  are  in  the 
bands  of  clergymen  and  are  etitircdy  undei-  clerical  eon- 
trol,  are  ([uite  np  to  most  of  lla-  corrL'Sjiondiiig  schools 
in  England  in  every  way,  both  in  buildings  and  in 
every  other  arrangement,  but  lU'e  deli'eti\i 
means  of  teaching  physical  s<4cnec. 

13,4.:fj.  {Sir  J.  /'.  K<i!/-Slnitfl('irorlh.) 
were  found  to  render  tliose  intuiniedialo  sdi 
cient  in  the  mattn's  of  instruction  in  wliieh 
what  are  tli^  obstael<-s  to  funds  b<' 
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lieeomo  beads  of  schools  or  teachers  in  schools,  wonld 
necessarily  jiass  through  it,  and  recently  a  project  was 
^ugg(-stGd  by  the  rector  of  tlio  University  for,  in  fact, 
doing  that  very  thing,  inducing  a  number  of  thoso 
who  intended  to  become  teachers  in  the  int<'nnodiato 
schools  to  I'omc  (o  IJie  University  a.nd  tbilow  its 
course  ol'  studies. 

i;j,  I5S.  Tliose  who  are  connected  with  the  Faculty 
of  Science  in  tlio  Catholic  University,  and  who  are 
conscious  of  tlie  great  defect  whieli  oxists  iu  tlio 
pirparalory  education,  of  cour-se  their  influence  would 
1)0  used  in  (he  direction  ivliich  I  have  suggested, 
ill  Iho  pro|)aratioR  of  toaoboi's,  and  securing  their 
iulrodiietion  to  schools  ? — Certainly.  The  tea.ehers 
odncated  in  the  ('atliolie  University,  taught  by  its 
proibssors,  would  go  forth  t-l.ainp(^d,  as  it  were,  by 
the  ap[iroval  of  tlie  University  ;  and  such  tcieherb 
uould  be  gladly  a|)poiiited  lo  teach  in  all  (.hose  schools, 
wdiilo  (hose  I'roni  I'rolcslant  or  secular  institutions 
would  iii'ver  command  that  eoiifidcnee  that  would 
enable  them  to  ellectively  further  the  advancement  of 
seience.  Ali'eady  llie  i^il'eet  of  the  Cniversily  in  tins 
way  up'ou  many  of  the  schools  ha;^  been  \cry  great 
indeed.  There  ar-c  very  few  of  tbeni  now  that  do  not 
attempt  to  teacli  a  little  ehemistry,  and  some  of  the 
elenieids  of  physic^.  Instead  of  the  text  books  of 
obsolete  science,  and  inferior  text  books  in  classics  and 
English  literature,  remaiLuh'rs  of  London  })ublishcrs 
who  Ibund  a  market  in  those  schools,  good  text  books 
are  now  in  use  through  our  recommendation.  In  the 
Calendar  you  will  si.-e  a  list  ol"  books  classified  for  the 
express  purpose  of  showing  to  tliose  scliools,  find  to  the 
country  geneially,  the  kin<l  of  books  that  ought  lo  ho 
taken  up.  That  list  embraces  not  only  seieace,  hut 
also  clas.-ics  tuid  e\ery  oilier  brancli  of  l.'niver-;ity 
ediicalion. 

13.459.  On  the  other  hand,  1  understand  you  to  in- 
timate that  those  50  secondary  schools  are  for  the 
most  p;u"t  taught  by  the  clergy,  and  that  there  would 
lie  considerable  dillieulty  in  the  admission  of  science 
indess  it  were  either  tlirough  the  instrumentahl y 'd' 
tlie  clergy,  or  by  teachers  taught  in  tiie  Catholic  Uni- 
vei>i(}'  i"— Yes.  As  i  have  said  bcfore,all  tiie  principal 
seliools,  \\iliiout  i.'xeeption,  are  in  the  hands  ol'  the 
clergy,  but  all  the  teachers  iu  them  are  not  necessarily 
cleig\iuen  ;  and  so  tlicre  wonld  be  no  difiieulty,  there- 
fore, in  lay  teachers,  educatetl  in  a  (Catholic  Univer- 
si(y,  geltiiig  info  them,  and  as  a  matler  ol'  course  the 
clergunen  could  not  liel]i  ha\ing  some  sui.di  men 
associated  wdlh  them. 

13,4(50.  What  I  ventured  to  suggest  was,  tliat  you 
would    gTcatly    prefer    that    they    should     lia\-e    been 

iiislructed   in   tlie  Catholic    C"i 

<lesire  of  the  Catliolic  bisiio 
•  >{  schools,  aiul  of  the  maj 
Mih.-ei-ibe  to  support  llu'  C'l 

13,  Kil.  yChnirmoii.)    Ai 
anv    exieiil.   ediicale<l    at    (h 
N<".|  many  ;    some  few  iia\e  heeii 
llie  Eaeidtv  of  Tbeolo-v  has    m 
lislied,    iu  'llie    full    sense    of    ll 
faiadly. 
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nations  wonlil  not  do  anytliing  wliatever  for  tlic 
advancement  of  science.  1  say  that  generally,  but 
tliere  arc  ypccial  reasons  wliy  in  Ireland  such  a  system 
■would  lie  disastrous  Lo  cdacation,  and  would  retard 
instead  of  jiromoring  science.  One  of  the  principal 
reasons  is  1liat  tlie  beads  of  our  (.'atbolic  iutevuiediate 
schools  liiv  not  able  tu  draw  the  distinction  lictW-'cn 
an  bhiivorsity  and  a  seluKib  If  yon  established  an 
examining  University  instead  of  a  teacliing  one,  these 
schools  would  iiikv  to  grinding  their  scholars  in  the 
subjects  of  tlio  University  course,  and  they  would  con- 
found University  training  and  discipline  with  the 
training  of  boys,  and  you  would  thus  produce  a  very 
boibed''Btate  of  deveh:>piiient  auioTig  the  youth  of  the 
country.  What  Irish  Catholics  want  very  much  is  a 
real  Llnivcrsity  educjition,  the  action  of  which  would 
bo  very  soon  feli  in  the  higher  tone  of  thought  which 
would  spring  up  in  them. 

13,464.  (Sii-  J.  P.  K</i/-Shiitt}cwort.}i.)  Supposing 
that  one  of  the  conditions  of  Ihe  examination  by  the 
central  examining  body  was  that  the  student  shouhl 
present  a  certificate  of  having  gone  through  a  collegiiite 
course  before  be  came  up  for  examination,  a  large  part 
of  the  diHiculty  which  you  apprehend  would,  Isuppos^e, 
be  obviated  ?~I  scarcely  think  yon  can  draw  the  lino 
of  demarcation  and  say  what  college  is  an  University 
College  and  what  one  is  not.  Tliat  diilieulty  jiresented 
itself  at  t!ie  time  of  tlie  Sup[)h'niental  Charter.  We 
attempted  ti>  do  that  in  the  Senate  of  tlie  (Queen's 
University,  and  tlie  lirst  result  of  it  was,  that  wc  had 
applfeationy  from  schools  of  every  grade,  I  would  almost 
say  a  liedgo  school,  to  be  [daeed  upon  the  list. 

lo,4*3o.  lint  supposing  that  a  central  body,  such  as 
lias  been  already  indicated,  having  a  representati\c 
character,  existed,  which  should  possess  the  eonfidenee 
of  political  and  religious  parties  in  Ireland,  might  not 
to  that  body  be  confided  the  duty  of  indicating  "vvliat 
teaching  bmlies  should  be  associated  with  il,  through 
Av-hicii  students  should  necessarily  pas!=  bel'ore  they 
eanu-  fur  examination  r" — I  do  not  think  you  could 
give  Ihem  the  power  of  doing  that.  We  altenipled 
to  do  precisely  that  in  the  Ciisc  of  the  Senate  of  the 
Queen's  University.  AVe  fixed  a  standard,  and  that 
standard  was  liased  upon  the  subjects  taught,  and 
upon  the  rank  of  the  professors.  One  college,  which 
I  need  not  name,  which  begins  the  education  of  boys 
at  seven,  and  certainly  does  not  leave  them  off  in 
many  cases  until  20,  produced  a  printed  pii|ier  and 
laid  "it  before  the  Senate  with  a  complete.  Facuby  of 
Science  ui  every  branch  of  it — physiology,  chemistry, 
and  the  higher  luathematics — tlie  professor  of  physi- 
ology being  a  local  doctor  wdio  was  occupied  about 
9  ov  10  hoars  u  day  in  attending  fever  palients,  he 
being  in  fact  one  ol'the  best  known  physicians  in  the 
coun'tr\-.  The  chemistry  was  to  be  done  by  the  head  of 
the  coiiego  himself,  and  so  for  the  other  subjects.  The 
document,  as  it  came  before  the  Senate  of  Queen's 
University,  was  in  such  a  form  that  I  am  quite  sure 
that  technically  -v\c  should  have  been  bound  to  act 
upon  it  il'  Ihe  SnjTplemental  Charter  had  not  legally 
f;dlen  through. 

13,4(jfi.  That  is  (.o  say,  ifyou  accepted  theprohciem'y 
of  persons  api>lving  withmit  further  examination?  — 
Quite  so  ;  but  T  think  you  wouhl  iind  it  very  diilicult 
when  yon  go  to  a  <-(dlege  to  say  that  a  partnadar  man 
wi.uld'be  unable  to  teach  a  particular  subject.  A  mere 
hasty  -\isit  would  not  determine  it. 

13,4(17.  r.ut  it  Avonld  be  very  easy  to  <let.ermnie 
whether!!  doctor  who  was  working  nine  hours  a  .lay 
could  also  give  k'ss(uis  in  physiology  or  chemistry.^— 
Those  details  would  Inu'dly  be  performed  by  a  body  com- 
posed of  a  board  of  gentlemen  meeting  together  tor  :i 
few  hours.  I  have  bad  experience  of  tlio  manner  m 
which  those  things  are  done,  and  lean  tell  y<m  that 
t.hoy  will  not  do  it.  Take  the  medical  srlio.)lsoi' l)nbbn,_ 
which  are  s^upposed  to  bo  visited  hy  the  C'nll''ge  oi 
Surgeons  who  license  them.  Tbe  Dubtm  College  of 
Surgeons  is  sui']tnsed  to  examine  the  condition  of  tiie 
nie.lieid  seliools.  but  after  a  long  connexion  with  (wo 
uiedic-d  schools  1  can  say  that  I  never  remend.er 
either  of  them  being  visited  by  the  College  of  Surgeons, 


or  their  means  of  teaching  any  of  the  subjects  of  the 
medical  course  looked  into. 

13.468.  Are  the  members  of  the  Council  of  Iho 
Queen's  University  paid  for  the  discharge  of  their 
duties  ?— No. 

13.469.  Tint  supposing   that   such  a  re|)resentative 
council  as  1  have  alluilcd    to  were  adeipjately  rennnie-  - 
rat(-d  for  the  enieient  discharge  of  those  duties,  would 
not  scHuc  of  those  ditficulties  vanish?—!   quite  admit 
that.     If  it  became  thoir   duty,  almost  their  sole  duty, 

I  daresay  they  would  do  it  if  they  wei'C  properly  paid. 

13.470.  In  that  case  it  would  not  be  diilicult  to 
deiiue  through  what  teaching  institutions  students 
should  pa>s  I.L'Citre  (hey  eaiue  up  hu'  examination  by  a 
central  re[iresentative  council,  and  in  that  case  would 
jiot  many  of  your  objections  be  removed? — If  they  did 
the  work  elhciently,  and  really  looked  into  the  nn'ans 
which  any  college  did  jiosscss  of  teaching  tin.'  sul>jt>cts 
that  were  juit  upon  their  progr.amme,  and  ihrthei'  bad 
tlu!  means  of  testing  the  aeijuirements  of  students  alter 
they  had  gone  through  the  course,  1  admit  that  a  good 
many  of  my  objections  would  bo  removed. 

13.471.  In  looking  at  tho  very  great  political 
diinculties  that  must  bo  encountered  in  Ireland  in  a 
just  distribution  of  the  moans  of  high  education  in  that 
country,  it  would  be  worth  while,  would  it  imt,  to  pay 
for  ethcit?iit  services  from  such  a  central  i'e}iresenta.tive 
body  ? — I  suppose  it  would. 

13.472.  {Professor  Iln.vlej/.)  Can  you  inform  the 
Conauissiou  wdiether  tlan-e  is  any  obstacle  in  the  ■\\'ay 
of  stialenta  in  the  Catholic  Univefsity  obtaining 
degi'ecs  I'rnin  the  Queen's  liniviTsity  ?  —  Yes.  N*) 
student  of  the  Catholic  University  in  any  facidl.y 
exci'pt  medicine  can  get  n  ilegree  in  the  Queen's 
LTuivcrsity.  Tho  Queen's  Colleges  require  in  the 
Faculty  of  Arts,  which  is  the  equivalent  of  our  fwti 
faculties  of  Philosophy  and  Letters  and  of  Science, 
and  in  that  of  Law  and  in  the  Engineering  Scho(d. 
at.tendauce  at  tht;  lectures  given  in  those  f;ieulties  in 
some  one  of  the  (|>ueen"s  Colleges  for  the  whole  jierlod 
of  the  nudcrgraduate  course.  Hut  the  larger  number  of 
students  ol'the  (Queen's  University  are  medical  students, 
the  numlK^r  of  nrts  students  being  very  limited  iiuleed. 
For  instance,  the  total  number  of  Catholics  in  the 
other  faculties  only  amount  to  a  little  over  30,  \\fberea3 
a  very  considerable  number  of  Catholic  medical  stu- 
dents IniA-e  got  degrees  in  the  Queen's  University. 
Tlio  medical  students  are  allowed  to  go  up  for  their 
degree  after  one  session's  attendance.  That  scssi^ln 
commences  in  October  and  ends  in  May,  or  the  begin- 
ning of  Juno.  When  the  session  closes,  the  professors 
come  up  and  examine  in  Dublin,  and  for  that  one 
session  of  six  months  a  medical  student  can  become 
an  M.B.  of  the  Queen's  University.  A  large  number 
of  medical  stu»lents  have  made  their  medical  studies 
l»artly  in  Dublin  and  partly  in  one  of  tho  Quc'cn's 
Colleges,  and  some  have  never  attended  more  than  tho 
one  session  in  a  tjueen's  College. 

13.473.  l^ut  students  of  the  Catholic  University  In 
medicine  are  not  required,  are  they,  to  attend  in  one 
of  the  (^icon's  Colleges  before  they  graduate  in  the 
t^.neen's  University? — Yes.  Any  student  wdialever 
who  presents  himself  for  a  degree  in  medicine  in  the 
(Queen's  University  must  give  evidence  that  he  has 
attended  at  least  one  session  in  a  Qin^en's  College  ;  but 
in  the  other  faculties  six  months  will  not  be  suihcieut  ; 
he  Uiust  attend  the  wdu)le  course,  whatever  it  is. 

13.474.  There  is  no  Queen's  College  in  Dublin,  is 
there  ?— No. 

13,47r>.  Then,  as  a  matter  of  fact,  are  all  the  Dublin 
medical  students  excluded  from  taking  a  degree  Iil  tbe 
Queen's  University  unless  they  go  eithei-  to  llell'asi.  or 
Cork,  or  Galway  ? — Yes,  certainly. 

13.476.  Yon  stated,  did  yini  not,  that  there  are  a 
great  number  of  medical  students  at  (be  Calholie 
University  ? — Yes. 

13.477.  Where  do  they  go  to  to  obtain  <legrees  ?— 
The  ma.jc.rity  do  not  get  a  degree  a.t  all,  tiny  gel  a 
license  ii'oni  one  of  the  Colleuvs  of  Surgeons  or  I'hy- 
sieiaus.     Those  who  wr^h  to  liave  a  .legree  go  to   the 
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W.K.Sullivan,    Queen's  Uni\X'rpity  ;  for  tliis  purpose  tlioy  have  to  ^o 

e.^    T>i.  n       ^^  Qahvay,  Cork,  or  llelijist,  and  nttc^ud  t^vo  Iri-tiircs 

in  arty,  ouc  lecture  being  gcucnilly  Freudi  ;uid   iIm'. 

nflirr  natural  pliiloROpIiy,  and  they  attend  two  coui'srs 

xhcine,  uliioh  are  ij;cuiTally  the  Muhjocts  tliat  ih<7 


£.}.,  Ph.T). 
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requii'e  lur  that  particular  ])eriuil  of  their   course, 
they  go  at  the  beginning  of  their  mrdicnl  studies  tl 
will  take  out  chemistry,  and  if  they  go  at  a  latef  |)er' 
they  will  probably  take  out  medical  jurisprudence  :i 
materia  niedien.. 

13,>17S.  {J*n>J','ssnr  S„r>lh.)   There  is  nu  way  -wli 


ever  in  wlncb  one  nt  ynur  tneilicnl  sindeii 
n  mcdicai  .h^gnv  in  'irelan.l  wilhout  gc 
other  hislituliori  ? — No,  no  WJiy  wliatcvis 
TJuiversiiy  really  ojieu  to  our  students  is  M 
of  Lonilon. 

]3,47i).  {Sir  J.  ]\  Ku!/-ShulllrH:„lh.' 
liave  many  students  of  llic  t'atli()hc  ITui 
tlicir  degives  nt  tin 
the  whole  ]>criod,   {'. 
I  knew,   only   one. 
intended     to     take 
versKy,  but  be  n^lii 
the  Queen's  Cllcgc: 


selected    tiie    Londou  Uni\ei 
was,  that  !ie  held  an  exhiijil 


V.  '  'Hie  oidy 
(■  University 

lV,elir;dly, 
,-t.Tsity  lakrii 
Loud.ai  ITuiver.-ily  ? — I  tliiuk  in 
nn  iS.'jC  lo  the  present,  so  far  as 
:\lMri'  nrcntiv  auolhi>r  sUnlciit 
.  d.-ree  in  ('he  J.(jndeu  Uui- 
|uislicil  iL  :;[id  wrnt  iuto  one  nf 
;  :Mid  the  rra-^ou  1  think  why  he 
y   iu    Ihe   first  instance 


iu    Ihe   firs 
I  one  of  till. 


•The  witnesii 


and  therefore  wished  to  carry  back  a  tlegree  that  was 
well  recognised  and  known  there.  I  may  add  that 
file  one  student  who  did  graduate  in  the  London  Uni- 
\i^i'sity  held  a  similar  scholarship  in  the  same  colony, 
'i'he  fiCcond  student  of  whom  1  spoke  has  obtained  liis 
ilegrcc  in  the  Queen's  University. 

13,480.  {Chair man.)  Is  there  any  other  point  upon 
which  you  could  give  the  Commission  intbrmation 
which  migiit  be  useful  to  tliem  ? — With  reference  to 
wiiat  \h\  Lyons  has  slated  as  lo  the  margin  which 
exists  in  the  count ry  for  University  students,  it  is 
iMlimal,(iy  coinieeled  with  the  (piestJon  that  I  have 
i-aised  with  regard  to  the  position  of  tlie  intermediate 
schools,  which  at  |)res<'nt  perform,  very  liadiy,  the  func- 
tions, as  I  have  endeavoured  to  explain,  of  University 
cdJIeges  ;  and  iJ"  ^^'e  had  statistics  of  any  of  those  insti- 
tuliniis  we  slinuld  lind  tliat  like  tlie  one  which  I  gave 
as  an  cxainple,  without  naiiung  it,  they  educate  boys 
Irnrii  the  ngr  of  7  lo  '2[)  or  21  ;  so  that  a  considerable 
nunibi.N-  of  Die  middle  and  upper  classes  of  Catholics 
in  lri;laiid  do  not  go  at  till  to  any  University  ;  yet 
ilicy  an'  ahh;  |o  juiy  a  large  [ji-cniium  of  oO/.  or  60^ 
ur  more  iu  (bfise  schools,  and  they  frcrpiently  i-euiain 
in  them  till  the  age  of  20  ur  21,  fully  three  years 
after  the  time  when  they  ought  to  have  been  at  an 
fTniversity. 

withdrew. 
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llLNItV  HkNNKSSY,  \'. 

13.481.  {Chairman.)  "Wliat  is  the  oince  which  you 
hohl  in  the  Catholic  University  nf  liTland  ?— rrofessur 
of  Natural  Piiilosophy. 

13.482.  You  are  also,  I  beheve,  Vice-President  of 
the  Royal  Irish  Aaidenrv  ? — Yes. 

13.483.  And  fellow  of  the  Royal  Society  ?— Yes. 

13.484.  Wliat  are  your  duties  in  connection  with 
your  professorship  in  the  Uinverslty? — They  are  to 
deliver  lectures  upon  every  dejiartnient  of  natural 
philosoijhy,  such  as  mechanics,  heat,  light.,  eleel.iir.ily, 
sound,  and  meteoroiorjy,  and  to  liold  e\-;LniNial  ions  at 
Ftated  intervals  ;  some  of  those  examinatiuns  an;  in- 
tended fur  tutorial  purposes,  lor  le>.ling  tlif  sindenis 
during  their  progress  an<l  pninting  out  their  de- 
ficiencies ;  others  are  systematic,  at  the  end  of  encli 
term  and  also  at  the  end  of  the  session,  and  those  lieing 
more  of  a  formal  and  official  cbaj'acler,  tlie  results  aie 
usually  communicated  to  the  head  of  th<!  University. 

13,48j.  JIave  you  the  students  in  several  yeard 
of  their  course  of  instruction  ? — At  fii'st  we  hail  two 
years'  students  and  one  year's  students,  but  the  stu- 
dents of  a  higher  class,  those  who  would  constitute  two 
years'  students,  have  fallen  elf  veiy  mneli,  and,  in  fact, 
practically,  tliat  class  of  students  no  longer  in-ipilres  to 
he  separated  into  a  re^^idar  class, 

I3,48f>.  Are  yonr  sludi^jils  cliielly  <,|'  the  second  or 
third  ye: n-  in  the  IJidversity  ? — IJulh  in  (he  siu'oiid 
and  third  year. 

!3,  [^7.  Von  do  not  take  them  in  the  first  yeai-?— 
No. 

13,188.  Wlial  a|.|.li;,nees  have  yoi,  lo,-  illusti-alin^ 
yonr  lerlnr.'S 'i'  —  'Iheie  :,re   ;,|,p;,,-:,|ns  lor  illnslral.ing 


eh: 


iiIm 


opi 


eleclrieily,  ;uid  lir';il.  'fhoM^  :ip|);ii-;ihis  wei'c  oliI;iined 
prineipally  in  I'aris  tioI,  long  ;i.Ciit  INc  lime  Ihe  I'ni- 
verslty  \v;i  :  lir.-:t  opened,  oi'  idiout  the  time  (h:it  1 
enlered  upon  niv  dniie;,  wliieh  wns  in  (,lie  year  IS.IC. 
Siner.  lli-T.  very  few  .■el-lilions  have  been  niiid(-  lo  I  lie 
app;(:';iri(S,  bnl,  1  l.elte\e,  ;i(  (h..  liiiio  lliey  wei',^  -ol, 
tliey  were  (lie  l,e-'l  ol'  lliel,-  kiiid.  Tliey  uere  -ot 
from  on-  of  Hie  he.  I  ln:ikei-i  ii.  \•-.yv^  C  I  silo, dd 
menlioll      lliiLl.      I'^illly     in      eon -e(|i|e|,re     oi'     llie    eiv:iler 

fl-oni     other    grr-iirids    ;HHi     e:-],e.cl;dly'    lor      [';ici  1 1  la  I  i  iig 

l.roblems     in  vol  v  in;.'      i vu:a\      i:;deid;i(,ions     I      liii.\e 

USindly    In     my    leeimvs    r,n|,|nye;l    llie     Irieiil   ^■vilem 

of  wei;;lits  :ind  nie.i,:,iires  :iiiJ  :,l.'.o  ii;-,ed  ilio  een  I  iV- r:ido 
theriaomel.er   in   enniieelion    wllh    le.il. 

I3,IS!).  I  Ml|i|.OM.  ir  yoii  li;id  llir  nie:ins  yoii  would 
lldnic  it  very  desir;dJe  ih;,|.  you  :.boNld  (><■  provlde,| 
Willi    ;eldilioti:ii    ii.ppl  ianei-,  ?_  Vo'^.    I    lliiiik     it    i.^    i -I, 
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desirable.  There  arc  many  departments  of  exjierl- 
nieiitiil  in(|uii'y  which  are  very  imperfectly  illustr;ited 
in  the  cabinet. 

13,490.  Have  you  plenty  of  space? — Ample  for 
tlie  present  requirements  of  the  department,  but  not 
fpiite  sufficient  to  provide  for  the  supplementary 
apparatus  retpiircd  to  complete  the  collection.  Tlie 
physical  cabinet  of  the  University  is  a  very  large  and 
Inindsome  room.  It  might  be  intei'csting  to  you  to 
know  that  it  w;is  in  that  very  room  His  Royal  High- 
ness the  I'l-incir  of  Wales  received  the  University,  at 
the  time  he  did  it  the  honour  of  visiting  ir. 

13,4'JL  Would  you  wish  to  nnike  any  statement 
■with  regard  to  the  books  which  you  Recommend  to  the 
studenis  ? — 'J'he  books  which  have  been  priucipjilly 
rerommendcd  1(1  students  by  me,  more  for  the  higher 
cfiss  students,  in  experimental  i)hyslcs  are  "  Pouil- 
let's  Elemeus  de  Physique."  I  introduced  at  the 
outset,  before  the  book  was  well  known  in  this 
country,  "  Caiiut's  Tralte  de  Physique,"  a  small  ele- 
mentary treatise,  which  was  afterwards  adopted  in  the 
Queen's  University,  and  also  in  Trinity  College,  sub- 
sequent to  my  introduction  of  it;  ami  at.  ]»resent  one 
book  which  \  most  usually  recommend  is  *■  Deschanel's 
Physics,"  e.llted  by  Professor  Everett,  of  Queen's 
Coi!e-e.  llclhist. 

13,492.  I  think  y<iu  have  ;div:idy  st:iled  that  the 
students  who  appi;'  (lieiuselves  lo  (lie  higher  porl  ions 
oC  m:illieni:ilic;d  or  physle;d  science  ai'c  but  few  iu 
ntnnlirr  ;  r:ii[  you  :issii;n  ;my  s|)rei;d  reiisou  for  (his 
eliriinisl.inee  '^~\  siuill  endeavour  to  do  so.  In  Ireland 
ely  res(ric(ed  for  Roman 
which  Konuni  Catholics 
isabililies  which  exchuled 
laaieh,  and  high  ollices 
liiis  Iheir  coutimicd  ex- 
1    wilh    Universities  and 
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X. .hill,., I  IVuu,  il.  All, I,  111, 1,1,.,  in 
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considerable  political  influence;  and  I  might  allude, 
in  point  of  fact,  to  one  case  wliich  lately  came  under 
my  notice,  tliat  of  Mr.  Casey,  who  is  an  eminent 
mathematician,  and  from  whom  a  paper  appears  in 
the  last  part  of  the  "  Philosophical  Transactions," 
and  he  had  also  previously  puhhshed  other  valuable 
papers.  I  understood  that  a  man  of  his  standing 
among  the  Catholic  body  could  not  bo  appointed  to  a 
Chair  in  the  Queen's  Colleges,  and  one  of  the  reasons 
assigned,  as  I  understood,  was  one  which,  if  seriously 
maintained,  I  would  take  the  opportunity  of  calling 
the  attention  of  the  Commission  to,  namely,  that  his 
age  was  too  advanced  ;  yet  he  is  a  man  comparatively 
in  the  prime  of  life.  I  wish  to  dwell  upon  that,  because 
it  appears  to  me  unjust  towards  science  to  apply  to 
it  the  same  hard-and-fast  line  as  would  be  apphed 
to  a  junior  position  in  the  Civil  Service  ;  I  would 
respectfully  submit  to  the  Commission  that  a  man  of 
science  who  has  been  cultivating  science  for  many 
years  is  practically  in  the  Civil  Service  of  the  country 
already.  He  is  practically  performing  work  -ivhich 
gives  him  that  experience  which  ought  to  count  for 
years  in  the  Civil  Service.  Tlierefore,  for  any  ap- 
pointments in  science  I  should  think  it  injudicious  to 
apply  that  hard-and-fast  line  which  might  be  applied 
for  junior  appointments  in  the  Civil  Service.  I  do 
not  know  precisely  Mr.  Casey's  age,  but  I  think  it  was 
]i!'obably  between  40  and  oO  ;  it  cannot  exceed  50,  I 
should  think. 

13.493.  {Professor  Huxlei/.)  Has  the  objection 
appeared  publicly  ? — I  hav«  it  on  his  own  authority, 
and  I  have  had  a  concurring  statcmeut  made  to  me  by 
an  eminent  officer  of  the  Queen's  University,  which 
shows  that  the  objection  was  a  general  objection  of 
that  nature. 

13.494.  {Chairman^)  Do  you  consider  that  the 
principal  reason  why  so  few  of  your  students  apj)ly 
themselves  to  the  higher  portions  of  mathematical  or 
physical  science  is,  that  there  is  no  futm'e  career  open 
to  them  ? — Yes,  I  do,  because,  for  the  successful  study 
of  science,  it  requires  that  a  man  should  have  almost 
no  other  occupation.  It  is  very  dithcult  for  a  man 
who  is  occupied  with  professional  labours  also  to  p>ro- 
secute  original  studies  in  science,  or  to  devote  himself 
even  with  great  energy  to  teaching  science,  or  to  its 
cultivation  in  any  foi'm,  wdiethcr  for  its  advancement 
or  for  its  diffusion  ;  and,  therefore,  it  appears  to  me  that 
the  great  majority  of  those  who  successfully  cultivate 
science  are  either  men  of  independent  me.ans  them- 
selves or  who  obtain  some  public  position  which  is 
directly  connected  v/ith  the  study  of  science  itself,  and 
unless  men  have  such  positions  open  to  them,  of  course 
it  prevents  them  from  cultivating  such  subjects. 

13.495.  Have  any  of  your  students  obtained  appoint- 
ments in  England  ;  for  instance,  in  any  of  the  Catholic 
colleges  of  England  .^. — I  recollect  that  some  students, 
who  w^ere  formerly  iu  the  University,  did  get  .appoint- 
meuts  as  teachers  in  some  of  the  Ciatholic  colleges  in 
England. 

]  3,496.  Have  any  attempts  been  m.adc  in  the  Uni- 
versity at  laying  down  a  course  of  study  and  cxamin.a- 
Jion  for  the  degree  of  bachelor  of  science? — Yes. 
Several  years  ago  a  programme  was  drawn  up  of 
studies  for  the  degree  of  bachelor  of  science,  which  I 
might  indicate  as  contained  in  the  calendar,  and  an 
outUne  of  various  studies,  chiefly  including  mathe- 
matical and  physical  science,  was  laid  down,  and  this 
idea  was  entertained,  and  I  believe  the  programme  was 
first  drawn  up  even  before  the  idea  had  been  promul- 
gated in  the  London  University ;  a  similar  idea  has 
existed  in  the  Catholic  University. 

13,497.  Was  it  contemplated  that  tlio  Catholic 
University  should  grant  a  degree  of  bachelor  of 
science,  even  if  it  did  not  grant  other  degrees? — It 
was,  hut  ultimately  the  whole  subject  of  degrees 
became  so  complicated  with  other  considerations  that 
it  was  practically  not  carried  ottt,  or  in  a  very  slight 
degree. 

13,408.  The  University  considers  that  it  has  a 
ground  of  conrplaiut  that  it  is  not  permitted  to  grant 
degiees .' — Yes. 


Esq.,F.R.S. 
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,  unless  they 
their  attain- 


13.499.  Do  you  wish  to  make  any  remarks  upon    H.Hennemj, 
that  subject  ?— I  do.     I  consider  that  people  in  Ireland     ""    """ 
generally  know  very  little  about  the  nature  of  an  Uni- 
versity. They  always  attach  to  the  idea  of  an  University 
a  body  which  has  the  power  of  granting  degrees,  and, 
therefore,  although  education  may  be  given  in  an  Uni- 
versity, unless  it  has  that  power,  people  will  not  have,  as 
It  were,  a  trust  in  it.  They  have  the  same  sort  of  foelino- 
about  It  (if  I  might  use  the  illustration)  that  people 
woulu  have  m  purchasing  sUver  plate  which  had  not 
been  properly  hall  marked,  although  they  mi»ht  believe 
It  to  be  silver,  still  they  would  have  an  unpleasant  feel- 
ing aboatit.     That  is  the  kind  of  sensation  which   I 
believe  prevails  in  the  public  mind  on  the  question,  and, 
therefore,  students,  no  matter  how  well  informed,  would 
leel  themselves  placed  at  a  dis.advauta; 
are  so  maiked,  as  to  immediately  hav 
ments  command  some  weight. 

13.500.  What  is  your  opinion  as  to  the  effect  which 
a  mere  degree-giving  body  would  have  upon  the  study 
of  science  ?— I  think  it  would  be  injurious,  and  for 
these  reasons  :  at  present,  owing  to  the  undue  value 
attached  to  the  mere  mark  of  knowledge  as  compared 
to  knowledge  itself,  any  movement  of  the  State  in  that 
direction  would  tend  to  increase  that  unhealthy  con- 
dition of  the  public  mind,  and  unless  it  were  accom- 
panied by  great  development  in  the  teaching  power, 
and  the  appliances  required  for  teaching,  and  for 
diflusing  knowledge,  I  think  in  that  way  it  would  be 
hurtful ;  again,  it  would  tend  certainly  very  much  to 
prevent  the  form.ation  of  a  great  Catholic  University 
in  the  sense  of  the  one  that  wehave  been  endeavouring 
to  form ;  and  it  would  teud  to  leave  education  much 
more  in  the  h.ands  of  the  schools  than  it  even  now  is.  A 
gre.at  lu.any  of  those  schools  would  be  content  with  pre- 
paring their  best  students,  and  getting  them  crammed 
for  the  purpose  of  passing  an  examination,  instead 
of  .allowing  them  to  pass  through  a  systematic  course 
of  study  and  .attendance  at  lectures  at  the  University  ; 
and  another  effect  that  it  would  have,  and  which  may 
be  inferred  from  the  evidence  already  given,  would  be 
this,  most  of  the  schools  in  Ireland  .are  couducted 
by  clergymen,  .and  in  many  cases  some  of  the  best  are 
conducted  by  members  of  the  religious  orders,  and  the 
result  of  such  an  examining  hoard  would  be  that  the 
education  would  be  still  more  clerical  than  even  at 
present  ;  it  would  he  more  in  their  hands  than  it  has 
been  hitherto,  and  it  would  be  more  permanently 
placed  in  their  hands.  I  do  not  mean  to  say  that  that 
is  any  defect  in  it,  but  it  would  certainly  have  that 
result,  and  although  I  believe  that  it  has  in  ni.any 
respects  been  attended  with  great  benelit  to  the  young 
students,  it  remains  to  be  considered  whether  it  be 
quite  advis.aWe  for  the  students  of  au  advanced 
position. 

13.501.  I  understand  that  the  professors  of  the 
Catholic  University  are  enjoined  by  the  statutes  to  pro- 
mote science  through  the  press ;  do  you  refer  on  this 
subject  to  "  The  Atlantis,"  of  which  we  have  already 
heard  ?— Yes,  I  partly  refer  to  "  The  Atlantis,"  and 
also  to  the  fact  that  1  have  contributed  papers  to  seien- 
tilic  pubhcations,  and  have  taken  some  part  in  the 
proceedings  of  the  British  Association,  the  Eoyal 
Society,  the  Koyal  Irish  Academy,  and  other  bodies. 

13.502.  Have  some  of  the  other  professors,  in  a 
similar  manner,  done  something  towards  the  promotion 
of  science  ? — Yes,  I  believe  that  every  professor  in 
the  Faculty  of  Science  has  more  or  less  contributed 
something  towards  the  promotion  of  science  in  his 
department. 

^  1 3,503.  Arc  they  specifically  enjoined  by  the  statutes 
of  the  University  to  make  exertions  in  that  direction  ? 
—Yes,  they  .are  specifically  enjoined  to  do  so. 

13.504.  Have  you  any  assistance  in  the  delivery  of 
your  lectures  ? — No,  I  have  no  assistance. 

13.505.  Is  any  professor  supplied  with  demonstra- 
tors or  assistants  of  any  kind? — Not  in  the  Facully  of 
Science. 

13,50G.  (C/u/irman.)  Have  you  anything  further 
ivhich  you  u ouhl  v,'ish   to  add   to  your  evidence  ? — 

Uu 
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There  were  two  points  which  I  should  like  to  mention. 
One  of  tbeni  was  a,  point  in  Dr.  Lyons'  evidence, 
where  he  alluded  to  circucastances  about  the  religious 
bearing  of  the  University.  I  sliould  mention  for  the 
information  of  the  Commission  that  no  stringent  pro- 
fession of  faith  has  ever  been  required  of  any  of  the 
professors  except  thoso  of  theology.  The  only  pro- 
fessors who  have  ever  been  required  to  make  any 
solemn  profession  of  faith  are  the  professors  of  theology, 
but  in  no  other  department  whatever.  I  f*hould  also 
mention,  with  regard  to  the  publications  of  the  Uni- 

Tho  witness 


versity,  that  I  have  been  informed,  and,  indeed,  I  have 
witnessed  it  myself  at  the  public  saleg  in  Dublin,  that 
the  old  numbers  of  "  The  Atlantis  "  are  selling  at  an 
enhanced  price  over  the  publication  price.  [In  con- 
clusion the  witness  banded  in,  for  the  use  of  the 
Commission,  copies  of  a  Discourse  on  the  Study  of 
Science  which  he  delivered  at  the  Inauguration  of 
the  Faculty  of  Science  in  the  Catholic  University. 
He  also  rol'erx'ed  especially  to  a  passage  in  support  of 
his  views  against  cramming  for  examinations,  pp.  7-20. 
See  Appendix  VI.] 
withdrew. 


Adjourned. 
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13.507.  {Chairman.)  I  believe  your  Lordship  has 
been  so  good  as  to  consider  certain  proposals  which 
have  been  laid  before  the  Commission  Ijy  some  of  the 
witnesses  whom  we  have  examined,  bearing  on  the 
relations  of  the  State  to  science  ?~I  have  seen  various 
suggestions  which  have  been  laid  before  the  Com- 
mission. 

13.508.  Will  you  have  the  kindness  to  inform  us 
whether,  in  your  opinion,  it  is  the  duty  of  the  State 
to  aid  the  higher  teaching  of  science ;  whether,  for 
instance,  it  would  be  a  legitimate  application  of  the 
public  money  for  the  State  to  aid  such  colleges  as 
Owens  College  and  other  suggested  colleges  of  the 
same  kind,  or  the  Scotch  Universities,  or  such  colleges 
as  University  College  and  King's  College  ? — It  is  more 
easy  to  speak  upon  the  general  principle  than  to  apply 
that  principle  to  particular  cases.  With  regard  to  the 
general  principle,  whether  it  is  or  is  not  the  duty  of 
the  State  to  assist  in  the  higher  teaching  of  science, 
I  conceive  that  that  is  a  function  which  the  State  may, 
if  Parliament  tliink  fit,  very  properly,  and  without 
any  public  injury,  undertake.  I  should  set  out  from  this 
assumptioDj  that  we  ought  to  l)e  extremely  cautious 
in  increasing  the  burdens,  and  in  nmltiplying  the 
functions  of  the  State,  first  of  all  because  of  the  in- 
convenience of  an  increase  of  taxation,  and  next 
becausi^  of  the  danger  of  that  lai-ge  chiss  of  abuses 
wlii*;!i  may  arise  wherever  central  funds  ar(;  dlstri- 
Ijiji-iil  amongst  various  localities.  Jn  the  particular 
case  to  which  your  Grace's  question  refers,  tliat  is  tii 
Bay,  the  assistance  given  to  scientific  teaching,  I  \ivv- 
fiuitie  that  tlie  increase  to  tbo  i)ublie  biinlens  is  not  a 
niiiller  vvhieli  would  reipiire  to  be  \Q.vy  nmcli  con- 
sidcTed.  Tiie  total  amount  to  be  de;dt  witli  would 
proliiilily  ,be  altogether  insignlilcant  in  eoinjiarison 
Willi  till;  resourci-s  of  this  country.  The  other  dungvr 
is  a  ijiore  serious  one,  nani(;ly,  the;  dangi^'  oi' iuereu,snig 
public  patronagi^  and  of  multiplying  lliose  abn.ses 
whie.h  si<;ni  to  Ijr  Tnorc  ni-  le^s  irjsepiu'ably  conniH'ted 
with  it.  1  thirik  tliat  aKsistatice  given  to  the  t(^aehing 
of  science  is  more  juntifinl>le  than  almost  any  siniihi.r 
demaiul  which  tMW  be  made  upon  tin-.  Sbiti',  becaiisi'., 
in  the  lli'st  place,  Ibe  advantsige  gained  by  the  iiiernise 
of  scientific  education  is  ubsobitely  nndispnt(.'(l  and 
indisputabh;  ;  and,  in  i]\t\  iie,xl,  pl:i.i:e,  bee;iUHe,  lixim  tlie 
nature  of  the  case,  the  nnmlier  of  |tersons  whc  will 
actively  interest  tbemselveM  in  the,  jn'nmotion  of  science 
is  probably  not  very  consiileiuMe,  .'ind,  thereCore,  you 
have  less  of  private  and  iiidividtial  efllirt  to  j-ely  upim 
than  in  tho  case  of  most  useful  puljiic  wurkr;.     Wiiat 


I  mean,  putting  it  generally,  is  this  :  that  tho  motives 
which  will  induce  individuals  to  build  and  endow  a 
hospital,  or  a  church,  or  a  charitable  asylum,  or  even 
a  school  for  ordinary  popular  teaching,  do  not  apply 
with  the  same  force,  as  regards  the  great  majority 
of  mankind,  where  scientific  teaching  is  concerned. 
There  must  be  much  more  of  it  than  we  have  had  as 
yet,  before  there  can  be  any  general  appreciation  of  it 
in  the  public  miml.  I  think,  therefore,  that  you  are 
free  in  tliis  case  from  the  objection  which  always  has 
to  be  considered  where  State  aid  is  demanded,  namely, 
that  by  the  State  taking  upon  itself  a  duty  which 
individuals  would  otherwise  perform,  you  arc  checkin'T 
pri\-ate  enterprise,  and  possibly,  after  all,  you  are  pro- 
viding smaller  funds  for  the  object  which  you  have  in 
view,  than  those  which  private  liberaHty,  unassisted 
by  the  State,  would  supply.  I  may,  perhaps,  add,  that 
I  think  if  yon  can  reason  at  all  upon  these  matters  in 
a  general  and  theoretical  manner,  that  the  princi]>le 
of  aid  to  scientific  teaching  was  conceded  when  assit^t- 
nnco  was  first  granted  by  the  State  to  such  an  insti- 
tution as  the  Briti.-^h  IMusenni.  I  do  not  suppose  that 
the  British  Jluseuni  was  endowed  and  supported  by 
the  State  merely  as  a  pbice  of  popular  amusement,  but 
as  an  institution  which  would  be  valuable  in  the  pro- 
motion, amongst  other  things,  of  seionlific  enhure. 
The  same  argumi-nt  would  apply  lo  the  assistance, 
although  1  believe  it  is  small  in  amount,  which  has 
been  gi\en  lo  the  Royal  Soeieiy.  and  which  I  believe  is 
given  in  the  way  of  providing  accommodation  to  other 
scientific  bodies. 

Li,.''*©*).  Besides  giving  assistance  to  such  bodies  as 
the  Ibitisli  ]\Inseuni,  do  you  tidnk  it  is  a  legitimate 
a|)|ilientiou  of  (he  public  money  to  appropriate  any  of 
\i  to  teaching  institutions  of  the  nature  of  colleges  ; 
for  instance,  in  giving  them  money  for  erecting 
buildings  or  for  endowing  professorships  ?~  That 
seems  to  me  a  very  large  (lurslion  lo  be  answered  by 
yes  ur  no.  It  invnives  very  numerous  consideration's 
of  various  kio.ls,  a,nd  T  am  afraid  that  I  shall  hardly 
(lojnstiee  to  all  of  theuL  But  I  woidd  say  genoraliy 
that  before  you  come  upon  the  treasury  Ibr  ailditional 
endowments  for  scientific  purposes,!  think  Parliament 
an<l  (lie  public  may  reasonably  expect  you  to  show  that 
the  utmost  use  has  boon  made  of  tho  endowments  which 
already  exist. 

13,510.  Your  Lordship  is  piohaJdy  aware  that 
120,000/.  was  granted  by  tho  Governmeut  a  few  years 
ago  to  (,hc  Glasgow  Univmsity  for  buildings,  and  the 
Comnnssion  have  had  evidence  from  somo  of  tho  other 
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Scotch  Universities  that  they  are  Ltimpered  Ijy  the 
want  of  adequate  buildings,  and  the  example  of  Glas- 
gow has  rather  encouraged  them  to  look  to  the 
Government  for  assistance ;  have  you  formed  any 
opinion  upon  that  subject  ?— If  any  general  plan  of 
assistance  to  local  scientific  bodies  is  proposed,  I  think 
it  would  be  a  matter  of  extreme  importance  that  it 
should  be  subject  to  some  fixed  general  rule.  I  cannot 
conceive  of  anything  more  inconvenient,  or  in  a  certain 
sense  more  dangerous,  than  to  encourage  any  town  or 
aay  district  to  make  application  to  the  State  for  a 
grant,  and  the  amount  of  that  grant,  and  the  question 
whether  it  shall  be  given  or  withheld  being  left 
entirely  dependent  upon  the  pleasure  of  the  executive 
of  the  day,  or  of  the  executive  of  the  day,  controlled 
by  Parliament.  In  the  first  place,  under  such  a  system, 
of  what  I  would  call  merely  optional  assistance,  you 
would  inevitably  have,  without  ascribing  blame  to  any 
body,  great  fluctuation  and  great  uncertaioty.  In  one 
year  the  means  may  be  abundant  and  Parliament  and 
the  public  may  be  disposed  to  take  a  liberal  view, 
whereas  two  or  three  years  later  there  may  be  some 
ditficulty  in  producing  a  satisfactory  budget,  and  it 
may  become  the  object  of  the  minister,  and  Parliament 
may;  sympathize  with  him  in  it,  to  cut  down  expense 
as  lar  as  possible.  Under  those  circumstances,  without 
attributing  blame  to  any  one,  liut  merely  in  conse- 
quence of  the  fluctuation  of  opiuion,  from  time  to 
time,  in  a  popular  body,  you  would  have  the  request 
of  A.  granted,  and  the  request  of  B.  under  precisely 
similar  circumstances  refused.  It  is  not  necessary,  I 
thiuk,  to  argue  as  to  the  inconvenience  of  such  a  state 
of  things.  In  the  next  place,  where  so  many  local 
interests  are  concerned,  you  would  have,  perhaps,  the 
reality,  but  certainly  the  suspicion,  of  the  decision  in 
each  case  being  influenced  by  political  partiality. 

13,511.  Would  it  be  a  matter  of  great  difiiculty, 
do  you  think,  to  lay  down  any  general  principle  which 
would  be  apf)]ieable  to  all  such  cases  ? — I  think  that 
the  first  and  most  indispensable  principle  is,  if  you 
are  assisting  local  institutions,  to  make  your  assistance 
more  or  less  dependent  upon  the  amount  of  local 
contribution.  In  that  way,  instead  of  discouraging, 
you  stimulate  private  zeal  and  private  enterprize ; 
whereas,  if  you  go  on  the  princii:)le  of  giving  without 
asking  for  any  local  contribution  in  return,  obviously 
no  one  will  come  forward  and  aid  the  object  out  of 
their  piivate  means,  because  no  one  is  wilHng,  as  a 
general  rule,  to  pay  out  of  his  private  means  for  that 
which  he  conceives,  if  he  does  not  so  pay  for  it,  will 
be  paid  for  at  the  public  expense.  On  the  other 
hand,  it  is  fair  to  say,  with  regard  to  the  principle 
which  I  have  laid  down,  that  it  is  liable  to  this  ob- 
jection, tliat  the  poorest  localities,  which  may  be 
those  which  most  require  assistance,  will,  ujider  a 
system  of  State  assistance  proportioned  to  local  grants, 
obtain  it  least.  That,  however,  applies  in  a  smaller 
degree  to  the  question  which  we  are  now  considering 
than  it  does  to  the  question  of  popular  education.  If 
I  may  recapitulate,  the  two  principles  which  I  would 
lay  down  would  be  these ;  that  in  any  assistance 
given  towards  the  teaching  of  science  in  any  locality 
by  the  State,  you  are  to  consider,  first,  whether  by  so 
doing  you  can  stimulate  instead  of  check  private 
li})crality ;  and  you  are  to  consider,  in  the  next  place, 
[before  you  come  upon  the  public  for  new  endow- 
mnnts,  whether  there  are  any  endowments  actually  in 
existence  which  may  be  applied  to  the  purpose  in 
question. 

13,512.  You  have  spoken  of  the  British  Museum 
and  certain  other  institutions  more  or  less  assisted  by 
the  Government,  and  some  of  the  witnesses  who  have 
come  before  us  have  recommended  the  establishment 
of  several  new  institutions,  such  as  additional  observa- 
to lies  and  laboratories;  do  you  see  any  objection  in 
principle  to  the  State  establishing  such  institutions 
provided  that  a  strong  case  is  made  out  of  the  advan- 
vantage  that  would  result  from  them  ? — I  think  that 
the  support  of  an  observatory  is  one  of  those  charges 
for  which  the  assistance  of  the  State  may  most  fairly 
be  asked,  because  the  expense  of  maintaining  it  on  a 


large  scale  is  beyond  the  means  of  any  individual,  and  TU  Earl  of 
the  work  done,  although  of  extreme  importance,  is  not  Derby,  F.R.S. 
of  that  popular  character  which  would  make  it  easy  or 
would  probably  make  it  possible  for  any  sufficient  ^^  ^'^''-  1872. 
amount  of  contributions  to  be  derived  from  the  public. 
I  thiukj  therefore,  that  an  observatory  may  be  very 
fairly  supported  by  the  State,  as,  in  point  of  fact,  is  the 
case  at  present,  and  if  you  concede  that  principle  I  thiuk 
that  it  is  a  mere  matter  of  detail  whether  the  wor'k  to 
be  done  in  the  observatory  should  be  doue  in  one  build- 
ing or  in  two.  I  do  not  think,  where  an  observatory 
is  concerned,  that  you  ought  to  look  at  the  question 
of  local  situation  at  all.  The  work  that  is  done  is 
not  done  for  the  particular  benefit  of  Greenwich  or 
Edinburgh,  or  for  the  place  where  the  observatory  is 
situated,  but  for  the  benefit  of  society  in  general. 

13.513.  1  think  there  has  been  a  very  genei'al  con- 
sent amongst  a  large  number  of  men  of  science  who 
have  been  examined  before  this  Commission  that  in 
the  present  state  of  science  there  are  many  branches 
as  to  which  there  is  no  probabihty  of  their  being 
advanced  to  the  degree  to  which  they  are  capable  of 
being  advanced  by  private  elfort,  and  without  the 
assistance  of  State  funds  in  some  shape  ;  what  is  your 
Lordship's  opinion  upon  that  subject? — I  am,  as  a 
general  rule,  very  strongly  in  favour  of  private  effort 
and  very  decidedly  against  the  application  of  State 
funds  to  any  purpose  that  can  be  accomplished  with- 
out them ;  but  I  think  that  if  there  is  any  exception 
to  that  which  I  venture  to  call  a  sound  and  whole- 
some rule,  it  is  in  the  case  of  scientific  reseaKch, 
because  the  results  are  not  immediate,  they  are  not 
popular  in  their  character,  and  they  bring  absolutely 
no  pecuniary  advantage  to  the  person  engaged  in 
working  them  out.  A  great  mathematical  or  a  great 
astronomical  discovery  is  a  benefit  to  the  whole  com- 
munity, and  in  a  certain  sense  to  mankind  in  general ; 
but  it  is  productive  of  absolutely  no  benefit,  in  a 
pecuniary  point  of  view,  to  the  person  who  has  given 
his  labour  to  it. 

13.514.  Turning  to  another  branch  of  the  inquiry, 
it  appears  that  in  many  departments  of  the  State 
the  Government  require  advice  for  their  own  pur- 
poses, for  carrying  on  the  duties  that  are  entrusted 
to  them  by  Parliament,  and  the  evidence  that  has 
been  given  to  us  appears  to  show  that  matters  are 
not  in  a  very  satisfactory  state  as  respects  the 
obtaining  of  that  advice,  and  that  it  is  rather  a 
matter  of  haphazard  how  they  get  their  advice  on 
subjects  upon  which  it  is  required  ;  have  you  any 
opinion  upon  that  subject  with  which  you  could 
fa-vour  the  Commission  ? — I  should  like  to  be  more 
satisfied  than  I  am  at  present  as  to  the  reality  of 
the  grievance  before  I  undertook  to  propose  any 
remedy.  I  do  not,  as  at  present  advised,  see  what 
the  difficulty  is  of  obtaining  the  best  scientific  assist- 
ance when  any  Government  department  chooses  to 
call  for  it.  As  a  matter  of  fact  the  names  of  the 
most  eminent  men  in  every  department  of  science  are 
perfectly  well  known,  and  they  have  always,  as  far 
as  I  am  aware,  been  very  creditably  ready  to  give 
their  assistance  when  it  has  been  asked  for ;  and  I 
should  be  inclined  to  think  that  if  there  arc  cases 
where  a  Government  department  has  not  had  the 
benefit  of  that  assistance  it  has  i-ather  been  because 
it  was  not  asked  for  in  time  than  because  there  was 
any  difficulty  in  obtaining  it. 

13.515.  IWany  of  the  witnesses  have  strongly  urged 
the  appointment  of  a  Scientific  Council  to  advise  the 
Government  in  all  matters  in  which  the  connection 
betweeu  science  and  the  State  is  involved  :  some  have 
recommended  a  very  elaborate  organization,  and  some 
have  recommended  a  scheme  of  a  much  less  ambitious 
character  ;  do  you  consider  that  anything  of  the  kind 
is  required  ? — In  considering  a  proposition  of  that 
kind,  which  is  practically  a  new  one,  it  is  obvious  that 
the  objections  to  it  are  apt  to  occur  to  one  in  the  first 
instance,  and  I  speak  therefore  under  considerable 
reserve.  But,  as  at  present  advised,  1  am  very 
sceptical  either  as  to  the  necessity,  or  as  to  the 
utility,   or  as  to  the  successful   working  of  such  a 
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The  Earl  of     Council  as  1  hiivc  seen  proposed.     One  objection  to  it 
Derbp,  F.Ii.S.    is  that  if  matters  for  whieli  the  head  of  a  tlopartmcnt 

is  responsible  are  to  be  roferrcfl  to  the  council,  and  if 

13  Nov.  1872.  upon  those  matters  the  council  is  to  pronounce  an 
"*~"~~~~  authoritative  opinion,  you  will  very  materially  lessen 
the  responsibility  of  the  one  person  who  ought  to  bo 
responsible  to  Parliament.  I  may  take  an  instamre  : 
I  have  seen  it  stnted  in  some  of  tlie  evidence  which 
has  been  given  before  the  (.'onnnission  that  if  the  Ad- 
miralty had  had  proper  advice  as  to  (lie  construction 
of  sliips,  a  great  dis.asler  whicli  is  IVcmIi  in  all  our 
memories  would  not  hiue  occurred.  It  seems  to  me 
impossible  to  suppose  that  you  would  get  any  com- 
petent person  to  advise  the  Admiralty  in  tlie  matter 
of  ship-building  if  he  were  to  be  under  two  niawti^r.s, 
that  is  to  say,  if  his  plans  were  to  go,  on  the  one  hand, 
to  a  SL-ientiiic  council  to  be  approved  by  Ihcni,  they 
hfiving  nothing  to  do  with  the  question  of  expense, 
ami,  on  the  other  hand,  to  go  to  tho  head  of  that  de- 
partment and  to  Parliament  to  be  approved  again  liy 
tliose  two  parties,  they  having  nothing  to  do  with  the 
science  of  the  matter,  but  looking  principjilly  to  tlie  ex- 
pense. I  think  that  that  would  entirely  destroy  the 
responsibility  of  tho  executive  officer,  and  would 
destroy  that  indcpciideneo  which  lie  ought  to  have  in 
the  performance  of  his  functions.  If  you  want 
scientilic  advice  in  a  matter  of  that  kind  I  wonld  place 
it  in  the  department  rather  than  outside,  or,  which  is 
practically  the  same  thing,  I  would  refer  tho  specific 
question  upon  which  the  opinion  is  wanted  to  one  or 
more  of  those  persons  who  could  bring  the  highest 
scientific  authority  and  ability  to  bear  upon  it.  It 
strikes  me  further  that  if  you  are  to  have  a  council  in- 
cluding all  the  departments  of  science,  and  if  that 
council  is  to  pronounce  its  opinion  collectively  upon 
all  matters  submitted  to  it,  you  will  in  fact  have  every 
question  decided  by  a  great  majority  of  persons  who, 
liowever  eminent  in  their  own  department  of  science, 
know  very  little  of  the  particular  matter  in  question. 

13.516.  As  the  tendency  of  your  Lordship's  opinion 
is  certainly  unfavourable  to  the  establishment  of  sucli 
a  council,  it  seems  hardly  necessary  to  ask  your 
oi")inion  as  to  its  constitution  ? — I  should  like  to  know, 
in  the  first  place,  what  is  the  work  which  such  a  l>ody 
as  is  proposed  is  expected  to  do. 

13.517.  One  function  would  probalily  be  to  advise 
the  State  as  to  the  application  of  money  lor  the 
higher  teaching  of  science  and  for  scientilic  research, 
and  also  to  advise  the  Government  with  respect  to 
any  applications  that  may  come  before  it  for  grants  of 
money  connected  with  science  ? — It  seems  to  me  that 
that  is  a  matter  which  falls  .strictly  within  thoi)ruvince 
of  the  Minister  of  Education. 

13,5)8.  There  arc  many  cases  at  present  in  which  it 
is  stated  that  applicants  find  agreatditliculty  in  knowing 
to  which  department  of  the  State  they  ought  to  apply, 
and  that  there  does  not  weera  to  ha,  with  ref''!-(aice  to 
many  subjects,  any  particular  dcjmrtnient  oi"tln'  < govern- 
ment that  has  tlio  power  of  desdiug  with  tlu'iii,  ami  the 
applicants  are  referred  from  one  departnienMoaimfhei- ; 
would  not  that  com])Iaint  be  met  if  su(.'li  ;i.  cniincil 
were  established? — X  am  very  i'nv  IV<.)m  rotib.'Mdirig 
that  our  administrative  organization  is  pcifr<'i,  hm, 
liuiiteil  experience^  wliene\'er 
a  subject  lias  Ik'cii  tninsieri-ed 
luiother,  it  ul'ten  happens  that 


accorilmg  to  my  very 
there  is  u  complaint  that 
from  orir;  deijartmcnt  to 
whal 


ster, 


ally  MK^iHit  is  merely  tins,  tliat.  tidt 
two  or  more  departments  arc  eipi.-dly  con^H^nied  it 
it,  and.  (Iiei'.^lbre,  the  opinlnn  oi'  nil  ..r  tliem  nnist  \k 
cxpres^eij  beforf;  a  dce.i.sion  e.;m  he  |ji,keii. 

\:',,rjl9.  H'r„frssor  Ifu-xlj'y.)  Thr.  m(Kl<r  of  seekjli;: 
advici^  which  at  |)r<>s<>nt  obtains  is,  th;it  tlio  n 
judging  by  gfn.Tiil  report  ol'  tlie  ilistiiictlon  uC 
7nan  in  any  paftii^idar  hriuieli  <.('  seirnee,  eonsnltH  liiri 
of  his  own  m(jl,i(in  upon  the  rpirslion  npuii  whieli  hi 
seeks  advice  ;  has  your  l.onlship  e\cr  relleeicd 
till!  dilliculty  to  wliicli  Ihiil  give.s  rise?  V\ 
ample,  it  may  lie  said  that  Mr.  A.,  who  is  eimsiilted, 
is  not  the  best  man;  or  he  may  he  :i.  jiei-son  who 
is  in  controversial  relalious  with  the  scientilic  ad- 
visor of  tho  department:  might  jiot  many  diUJeultiea 
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of  this  kind,  which  it  has  been  suggested  would 
arise,  be  obviated  by  the  existence  of  a  scientific 
council  ? — No  doubt,  if  one  man  is  selected  as  the 
general  adviser  of  some  particular  department  of  the 
Government  upon  a  matter  of  science,  it  is  not  im- 
probable that  there  may  be  some  jealousy  in  the 
minds  of  certain  other  people  who  think  that  they 
could  give  quite  as  good  advice,  or  possibly  better; 
but  it  seems  to  me  that  unless  the  proposed  council  is 
to  be  unlimited  in  number,  precisely  tlie  same  difficulty 
will  aj'ise  under  that  system.  Thei'c  will  be  a  large 
number  of  persons  outside  it  who  will  think  that  they 
have  a  better  claim  to  be  in  it  than  thoae  who  actually 
are  there  ;  and  precisely  the  same  feeling  of  jealousy 
would  tlien  exist,  and  wonld  produce  tlie  same  amount 
of  incon\(^nicnce. 

13.520.  Jt  has  been  suggested  that  the  council 
being  a  public  body,  and  its  proceedings  being  public, 
they  would  act  under  a  sense  of  rcs])onsihihty  which 
an  adviser  whom  the  minister  consults  pri\'ately  does 
not  feel ;  has  your  Lord.ship  foi'mcd  any  opinion  upon 
that  sulyect? — Before  I  can  answer  that  question  I 
must  know,  more  precisely  than  I  do,  in  what  form  it  is 
proposed  that  the  council  which  is  spoken  of  should 
give  its  a<lvice,  because  I  have  seen  various  plans  put 
ibrward  before  this  Commission,  and  I  do  not  know 
which  of  them  we  are  discussing. 

13.521.  What  I  referred  to  was  the  suggestion  that 
the  council  should  be  a  body  the  proceedings  of  which 
should  be  public,  and  which  should,  therefore,  live,  as 
it  were,  under  the  control  of  public  opinion.  The  pre- 
sent objection  is  that  any  advice  which  is  sought  by  the 
Government  is  given  privately  by  some  person  who, 
whatever  his  eminence,  is  not  responsible,  and  it  is 
imagined  that  a  council  tlie  proceedings  of  which 
would  be  public  would  be  under  the  check  of  public 
opinion  and  would  be  free  from  this  objection  ? — You 
may  be  quite  sure  that  any  minister  who  wants  an 
opinion  upon  a  scientific  matter  will  try  and  get  the 
very  best  opinion  that  he  can.  He  has  no  possible 
interest  in  doing  otherwise  ;  on  the  contrary,  he  lias 
the  greatest  possible  interest  in  doing  that.  And,  on 
the  wliole,  I  think  tliat  a  man  in  that  position,  with 
what  I  may  call  an  uuHmited  command  of  assistiiuce 
and  advice,  is  quite  as  likely  to  make  a  good  selection 
as  any  one  else  could  do  for  him. 

13.522.  {Chairman.)  The  only  existing  institution 
that  could  be  at  all  compared  to  the  proposed  council 
is  the  Indian  Council  ;  have  you  formed  any  opinion 
as  to  whether  that  works  well  or  not  ? — It  is  a  long 
while  since  T  was  at  the  head  of  Imhan  atfairs,  but, 
as  far  as  I  can  judge,  1  believe  that  it  does  work 
well.  But  i  do  not  admit  the  analogy  between  the 
two  cases.  The  business  which  is  rci'crred  to  the 
Secretary  of  State  fur  India  is  that  of  revising  all  the 
ordinary  udnnnislrative  work  of  Ihe  Indian  Empire. 
It  is  a  very  fair  nialter  of  argument  whether  more  of 
that  is  not  sent  home  tlnin  is  necess;n'v,  but  an 
enormous  nuinl)er  of  qiiestions  of  Indian  adminlslra- 
tion  conic  in  the  course  of  e\ery  year  before  the  Indian 
minisler,  and  Die  jnstitiealioii  Ibr  the  exisronce  of  the 
Indian  C'ouneii  is  this,  that  if  Ihc  niinisler  were  not 
Jidvised  by  men  ill  that  posilion  lie  would  be  advised 
by  clerks.  It,  is  ^im|^ly  impossible,  merely  from  the 
amount  uf  llll^illess  brought  befoiv  him,  mid  also  from 
lilsprevimis  unfaniiliarily  willi  il,  that  he  should  decide 
upon  hi-^  own  iimisslstedjudgrneiit  many  .if  the  questions 
whieh  eoini^  heloiv  him.  JNluivover,  there  was  another 
ivason  for  ereating  Ihc  lmli;iu  Council  whieh  has  no 
a])|i(icalioii  lo  such  a  body  as  is  now  proposed.  It 
must  Ih-  reiuoMihcre.l  that  the  Indian  minister,  checked 
.inly  by  his  Council,  has  tho  absuhitc  right  of  adminis- 
tering the  whole  Indian  revenue  which  now  amounts 
to  somctiiing  like  50,0()(),()(K)/. ;  a  revenue  which  is  not 
voh'd  in  rarliament  ;  and  even  if  it  were  voted  in 
l';irliament  the  vote  would  be  a  mere  form,  because 
I'ai'liuinent  wouhl  naturally  be  .[iiite  iiidifieivnt  to  ah 
cxj>endituro  which  did  not  fall  upon  its  own  con- 
stitutcnts.  You  may  take  it  that,  praetically  the 
House  of  Commons  does  not  interest  itseli;  and  it 
never  has  interested  itself  in  Uio  control  of  tho  Indian 
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finances  ;  and,  therefore,  the  existence  of  a  partly 
independent  body  like  the  Indian  Council  is  the  only 
check,  it  may  be  a  feeble  cheek,  but  it  is  the  only 
check  upon  the  absolute  and  unlimited  power  of  the 
Secretary  of  State  for  Intlia  for  the  time  being  over 
the  whole  Indian  revenue.  That  is  a  state  of  thinirs 
to  which  there  is  no  parallel  in  the  case  which  is  now 
being  put  before  mo. 

13.523.  {Professor  Huxley.)  In  the  case  of  an 
observatory,  as  you  are  aware,  there  is  a  definite  line 
of  work  laid  down  for  the  pei'sona  who  are  employed 
in  it  ;  but  proposals  have  been  brought  before  this 
Commission  to  establish  physical  laboratories  and 
chemical  laboratories  at  the  expense  of  the  State,  in 
which  a  number  of  investigators  might  cai'ry  on 
their  researches,  not  on  any  definite  line  laid  down, 
but  on  whatever  line  suggested  itself  to  them  ;  would 
you  think  that  such  a  course  would  be  a  desirable  one  ? 
■ — I  do  not  think  that  my  opinion  would  be  of  much 
value  upon  a  point  of  that  kind.  The  difficulty  which 
occurs  to  me  is,  what  security  have  you  for  obtaining 
any  results  ?  I  think  that,  in  one  way  or  another,  where 
you  have  a  man  of  very  great  eminence  as  a  scientific 
discoverer,  it  is  unquestionably  the  duty  of  the  State  to 
provide  him  with  means  and  leism'e  to  carry  on  his  work. 
Whether  that  is  to  be  done  by  giving  him  an  office 
under  the  British  Museum,  or  in  any  similar  institution, 
or  whether  it  is  to  be  done  by  simply  gi-anting  him  a 
pension  in  recognition  of  eminent  scientific  service,  or 
in  whatever  other  way  it  is  done,  it  seems  to  me  to  be 
immaterial,  but  I  certainly  consider  that  it  is  a  very 
important  part  of  the  public  duty  to  relieve  men  who 
have  shown  an  eminent  capacity  for  original  discovery 
and  research  from  the  necessity  of  engaging  in  a  lower 
kind  of  work  as  a  means  of  livelihood.  And  I  may 
mention,  in  passing,  that  amongst  the  objections  which 
I  take  to  the  creation  of  such  a  council  as  is  proposed 
would  be  this,  that  if  you  did  not  include  in  it  the 
most  eminent  scientific  men  of  the  time  it  would 
obviously  fail  of  its  purpose;  and  if  you  did  include 
in  it  the  most  eminent  scientific  men  of  the  time  I  think 
that  they  would  be  applying  to  an  inferior  class  of 
work  a  great  deal  of  time  and  ability  which  might  be 
better  employed. 

13.524.  {Chairman.)  A  suggestion  was  made  by 
certain  witnesses,  with  respect  to  laboratories,  that, 
without  going  so  far  as  establishing  State  laboratories,  a 
great  deal  of  good  might  be  done  by  the  State  assisting 
laboratories  connected  with  colleges,  and  calling  upon 
those  connected  with  those  institutions  to  allow  pri- 
vate investigators  to  make  use  of  the  laboratories  for 
research,  and  the  State  receiving,  to  this  extent,  a 
return  for  its  money  ;  do  you  concur  in  that  view  ? — 
I  do  not  quite  understand  whether  your  Grace  is 
speaking  of  laboratories  for  the  purpose  of  teaching 
what  is  already  known,  or  for  original  research. 

13.525.  Mainly  for  teaching  what  is  already  known  ; 
but  strong  opinions  have  been  expressed  that  it  is  very 
desirable  that  laboratories  mainly  intended  for  teach- 
ing should  not  exclude  original  research,  that  the 
professors  and  teachera  who  have  charge  of  those 
laboratories  should,  besides  teaching,  to  a  certain 
extent,  occupy  themselves  with  original  research,  and 
that  in  return  for  any  aid  from  the  Government, 
private  investigators  might,  under  certain  conditions, 
be  allowed  to'^make  use  of  those  laboratories  ? — it 
seems  to  me  that  that  question  resolves  itself  into_  the 
larger  question  of  the  general  assistance  to  he  given 
to  scientific  teaching  at  colleges  or  other  institutions. 
It  you  assist  a  college  liberally,  whatever  it  may  be,  I 
think  you  may  assume  that  it  will  provide  for  itself  a 
laboratory  as  it  provides  all  other  necessary  appliances 
of  teaching. 

13.526.  {Professor  Stokes.)  When  a  particular  de- 
partment has  occasion,  wu  will  say,  to  institute  a 
series  of  experiments  involving  scientific  research 
bearing  on  that  particular  department,  and  in  other 
instances  of  a  similar  kind,  might  there  not  be  some 
jidvantago  if  the  proposed  plan  of  experiment  pre- 
pared by  the  scientific  authorities  of  that  department 


should  be  submitted  to  a  body  of  scientific  men  ac-  The  Earl  of 
quaiuted  with  other  branches  of  science,  because  it  i^erbi/,l-Ji.S. 
might  be  possible  that  some  flaw  might  be  detected,  ^^  n^ists 
or  some   simpler  mode    of  accomplishing   the   object  ' 

might  be  pointed  out,  by  mean^  of  tlie  knowledge 
which  a  scientific  man  might  have  who  was  not 
specially  bound  up  with  that  particular  department  or 
who  was  not  engaged  perhap,s  in  any  Government 
office  at  all,  and  thereby  possibly  needless  expenditure 
of  the  public  money  might  be  saved,  while  yet  the 
responsibility  for  proposing  the  set  of  experiments  or 
whatever  other  mode  of  expenditure  might  be  involved 
would  rest  upon  the  person  connected  with  the  depart- 
ment who  had  made  the  proposal?—!  think  that  in 
any  case  where  it  is  desirable  that  a  course  of  scientific 
experiments  should  be  carried  on  under  the  authority 
of  a  Government  department  it  would  be  a  very  great 
mistake  to  make  it  a  rule  to  employ  no  person  in 
those  experiments  except  those  who  are  connected 
with  the  department.  In  a  case  of  that  kind  I  think 
it  would  be  the  business  of  the  head  of  the  department 
to  get  the  best  advice  from  outside  that  he  possibly 
could.  I  presume  that  he  would  do  it,  as  commonly 
has  been  done,  by  means  of  a  commission.  It  seems 
to  me  that  at  present  there  is  an  unlimited  facility 
for  doing  that,  and  that  you  require  no  new  machinery 
to  make  it  possible. 

13.527.  {Professor  ITicvky.)  There  is  a  grant  of 
1,000/.  wliicli  is  made  every  year  and  administered  by 
a  Committee  of  the  Royal  Society  and  other  gentlemen 
who  are  added  to  it,  for  the  purpose  of  enabling  persons 
who  pursue  original  researches  to  follow  them  out  by 
aiding  them  with  grants  of  money ;  has  your  Lord- 
ship ever  considered  the  manner  in  which  that  Go- 
vernment Grant  Committee  is  formed,  and  if  so,  do  you 
think  it  is  an  advisable  mode  of  administering  such 
funds  ? — I  am  always  desirous  to  have  a  fixed  rule  for 
the  administration  of  Government  money  wherever 
it  is  possible ;  but,  in  the  case  of  a  grant  for  somo 
special  scientific  pni'pose,  I  do  not  see  how  you  are  to 
apply  any  self-acting  rule,  such  as  that  which  governs 
the  assistance  given  to  schools  or  other  educational 
bodies.  It  will  always  be  in  the  power  of  the  House 
of  Commons  to  reject  a  grant  of  that  kind  if  they  feel 
disposed.  The  minister  will  always  have  to  consider 
before  he  proposes  a  grant  of  that  kind  whether  it  is 
likely  that  Parliament  will  object  to  it  or  not,  and 
upon  that  question,  whether  he  is  likely  to  get  his 
money  or  not,  he  is  probably  a  better  judge  than  any 
outsider  can  be. 

13.528.  In  this  case  it  has  l)een  the  practice  for 
many  years  that  1,000^.  should  be  handed  over  to  the 
Committee  for  the  purpose  of  distributuig  it  amongst 
those  investigators  who  desire  pecuniary  aid,  so  that  I 
presume  there  is  no  doubt  about  the  money  being 
granted  every  year.  But  the  point  upon  which  I 
want  to  ask  your  opinion  is,  whether  you  consider  this 
Government  Grant  Committee  to  be  a  good  machinery 
for  administering  public  money  ?  As  you  are  probably 
aware,  the  members  of  the  Committee  are  all  men  of 
science  of  standing  and  position,  and  they  constitute 
a  kind  of  parliament,  by  whose  votes  this  money  is 
granted  ;  and,  as  the  Council  of  thelloyal  Society  adds 
to  its  own  Committee  every  year  a  number  of  persons 
from  outside  the  Council,  it  really  is  a  very  fair  repre- 
sentative body,  a  body,  in  fact,  representing  all  the 
interests  of  science  ? — I  speak  with  some  diffidence 
upon  a  matter  of  that  kind  ;  hut,  as  far  as  I  can 
judge,  I  do  not  see  how  you  can  get  a  better  repre- 
senlative  body.  I  believe  that  the  prestige  of  the 
Koyal  Society  is  very  great.  I  believe  that  it  includes 
the  most  eminent  names  in  science  ;  and  I  certainly 
have  never  heard  any  complaint  that  the  very  limited 
sum  which  is  applied  to  the  purposes  which  have 
been  mentioned  was  in  any  way  supposed  to  be 
abused  or  wasted. 

13.529.  Supposing  it  were  thought  desirable  to 
increase  the  grant,  would  this  already  existing 
machinery  be  a  fit  one  to  administer  such  increased 
grant? — I  think   so.     I  do  not  see  how  you  could 
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The  Earl  of     strcn2;thcii  it-      Wbut  Farliament  will   always  look  to 
Derby,  F.R.S.    {^    tlie    weight   an<l    authority    of    the    persons    who 

advise  as  to  the  application  for  grants,  and  if  they 

13  Nov.  1872.    g^g  ^jj^^  those  persons  are  the  leading  names  in  their 
"  various  branches  of  science,  I  apprehend  that   they 

would  be  satisfied. 

13.530.  {Sir  John  Luhhovh.)  vSupposing  that  the 
Council  of  the  Royal  Society  were  of  opinion  that 
instead  of  1,000/.,  say  5,000/.  or  10,000/.  could  be 
advantageously  employed  in  a  similar  manner  ;  would 
you  be  disposed  to  consider  that  it  would  be  desirable 
fuT-  I'ai'liaiuent  lo  grant  that  demand  ? — That  would 
de|Jend  upon  what  the  money  was  for. 

13.531.  Say  for  researches  of  a  similar  character 
to  those  which  have  been  undertaken  in  past 
y,.i\rs? — I  am  inclinrd  to  think  that  tlie  House  of 
Coninuius,  if  I  may  spi'ak  fi'uni  my  rctvdiection  oL'  it, 
W(udd  not  b(,^  inclined  to  gi-ndge  an  addition  to  the 
votes  for  that  ]iurpose,  Thi'y  ^re  infinitesimal  in 
comparison  with  the  general  expenditure  of  tlie 
country,  and  I  never  have  heard  them  complained  of. 
I  think  that  the  ditficulty  would  be  nmch  more  likely 
to  be  lit  tiie  Treasury  tiian  in  the  House  of  Commons. 

13.532.  (>'?/■  J.P.Kcuj-Slmttk'worth.)  As  your  Lord- 
ship is  probably  aware,  there  is  likewise  a  JVIeteorolo- 
gieal  Committee  which  is  <'onnectcd,  as  an  advising 
body,  with  the  Board  of  Ti'adc,  and  there  is  also  a  con- 
sultative body  connected  with  the  administration  of 
the  Royal  Observatory  at  Greenwich,  none  of  which 
bodies  receive  any  emolument ; — supposing  that  the 
funds  confided  to  the  Royal  Society  were  considerably 
increased  in  amount,  would  it  be  <[uite  fair  to  expect, 
or  would  it  be  wise  to  depend  upon  the  members  of 
that  body  for  that  degree  of  attention,  and  the  devotion 
of  that  amount  of  time  which  might  be  required  for 
the  accurate  administration  of  those  several  functions, 
unless  they  received  some  emolument? — lam  not  aware 
what  amount  of  time  or  attention  is  involved  in  the 
present  administration  of  the  grant.  Undoubtedlythere 
is  a  limit  beyond  which  it  is  not  desirable  to  call  upon 
any  man  to  devote  his  time  without  paying  him,  but  as 
we  all  know  an  enormous  amount  of  work  is  done  liy 
Committees  and  Royal  Commissions,  whose  members 
are  nn]iaid,  and  I  do  not  at  all  ^fcv^a  with  t!ie  theory, 
aliliough  I  have  heard  it  stated,  that  unpaid  service 
is  worth  just  what  it  costs. 

13.533.  There  are  a  gi-eat  many  other  matlors  (liat 
have  been  brought  belbre  the  Commission,  such  as  tlie 
government  of  the  liritish  Museum,  and  the  addition 
to  the  present  functions  of  the  governing  body  nf 
another  function,  namely,  the  distribuliun  of  fhe 
surplus  specimens  of  the  IJritish  Musenni  fcir  Ihe 
founding  of  local  museums,  the  devising  ol'  rnen- 
sures  for  tlie  government  of  thfise  local  musi'uius, 
and  the  jiossiijle  aji[dication  of  any  pul>lic  gi'ants  for 
theii'  encouragement;  besides  which,  very  im|iorta.nt 
qni'stions  havt;  arisen  with  respect  to  the  go\'ern- 
nicnt  oi'  sueli  iustituLi^jus  as  the  botanical  gjirdi.'ir  at 
Ke\v  in  its  eoniK'clion  with  scientilic  reseaj'cli,  and 
willi  liie  drv(d'i|jiueiit  of  lioJ'ticulture  and  of  forest 
onlliiji' ;    tiie  (_;,) lis^iun    have  also  had  brought   hi'- 

stions  relating  to  local  seieutifu/ 
ghoiit  tliii  (.'ouiitry,  and  it  lias  been 
"an  advising  coiineil  n,iiilit  Inin^ 
-|-e,;,t    lMn,|l.(;roC   llies.'  i  |nr.|  io.is.  mid 

tlM.|-il,y  Wllicll  WlMlId  liol  lieldtl--  (u 
.rl.lnrlll,,  illld  witll  a  drglcr  of  e\|irii- 
wiiieli  is  not  now  pus,  .^s  mi  I  \\\  ;iiiy 
(;ril    Hl(.   Wliole  (d'  these  (jliesl.lniis:      I  la':. 

■ell.-el.ed  wliellier   any  fiiiK'lioi.  oT  tlni.t 

■operly   diMdiarged  by  Mieh  a,  r-.mMeil  ? 

—  It    si-i'liis    tu    UM',    a,s    il"   ilia.t    woiiM    be    making    llie 

C eil    ill   ell'cTl.   l.lir   lilillisliy   Inr  cd  a.-a.l  ioti. 

i::,.',;;'f.  VVh^it  has  heei,  sii-Ln^sI.ed  in  ndali.m  Im|Ii:iI. 
has  hreii  |,1,;,.(,  l.he  Mihisl.er  ,,V  |<;diiealioii  should  lia\r 
(■(Hiliech.d  with  his  de|,;ii(j,i(lll.  ,■,,  Scien  I  i  he  eciiuci  I  (.(' 
liiiiih'd  exiei.l,  wIk.  ..liiHihl  :i.dvlse  him  .-is  to  ill.'  a.dnii- 
nisUaNoii  nniinse  several  *|  liestioTiS  ? — I  Ihink  il,  iiiilsL 
be  reiueiiihered  thri.l.  in  every  case  the  Iloiise  of  Ciiui- 
rnons    will   have   to  decide  what    th(;  grunt  sljaii    bu. 
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The  ministerj  though  he  may  have  less  scientific  infor- 
mation than  such  a  council  as  you  propose,  would 
know  better  than  any  memher  of  such  a  council  what 
he  has  a  chance  of  being  able  to  carry. 

13.535.  At  present,  take,  for  example,  the  British 
Museum,  the  Minister  of  Education  would  have  no 
control  over  the  British  Museum,  he  would  have  no 
power  tif  appointing  any  ofiicer,  he  would  have  no 
power  of  altering  the  functions  of  any  oificer,  there  is 
a  rule  in  the  British  Museum  that  any  specimens  which 
enter  it  shall  not  leave  it,  and  there  is,  therefore,  no 
power  of  distribution  to  local  museums  ;  and  the 
British  Museum  does  not  at  present,  therefore,  except- 
ing as  a  general  pi  aco  of  resort  for  scientific  observation, 
subserve  the  general  interests  of  those  departments  of 
scientific  education  which  are  connected  with  obser- 
vation in  the  country  ;  if  the  Minister  of  Education 
is  to  have  any  control  over  the  British  Museum  for 
those  objects,  is  it  not  quite  clear  that  he  would  need 
some  a^lvice  of  a  scientific  council  for  the  develop- 
ment of  that  particular  part  of  his  functions  ? — The 
British  Museum  is  the  creation  of  Parliament.  The 
system  of  Trustees  under  which  it  is  worked  dates 
from  a  time  at  which  the  private  contributions,  out 
of  which  it  arose,  bore  a  much  more  important  propor- 
tion than  they  do  now  to  the  amount  supplied  by  the 
State  ;  but  practicdiy  what  has  been  sujjplied  from 
private  sources  is  now  insignificant,  and  the  thing 
lives,  you  may  say,  upon  its  annual  grant  of  about 
100,000/.  a  year.  Parliament  has,  therefore,  the  power, 
at  any  moment,  of  transferring  the  management  of  the 
museum,  if  it  thinks  fit,  from  the  present  body  of 
Trustees,  and  placing  it,  as  I  believe  the  South  Ken- 
siugtoQ  Museum  is,  directly  under  the  minister. 

13.536.  It  has  been  suggested  that  some  such  trans- 
ference should  occur, thai  the  government  of  the  British 
Museum  should  have  a  more  scit/iitific  chai'nelei^  and 
that  the  scientific  council  of  a<hdsers  as  to  its  govern- 
ment should  be  immeiliately  under  the  IMiuister  of 
Education ;  on  the  whole,  perhaps,  it  may  be  too  much 
to  ask  your  tonlship  for  an  ofi-hand  opinion  upon 
that  subject  ? — I  should  say  that  the  scientific  element 
requiri'il  in  (he  management  of  the  museum  was  sup- 
plied liy  the  iieadsof  the  departments.  With  Professor 
Owen  and  Dr.  Cray  acting  in  that  capacity,  it  can 
hardly  be  sai<l  that  the  scientilic  element  is  wanting. 

13.537.  But  if  those  appointments  were  made  with 
a  view  to  one  theory  of  the  British  ]\Iuseuni.  and  it 
wiTfcunsideivd  by  Parliament  desirable  that  the  utility 
of  the  British  Museum  shoidd  be  greatly  exleiided,  so 
as  lo  subserve,  to  a  very  great  extent,  the  objiTts  of 
local  si\ientilie  eilnealiou  throughout  the  country,  nnght 
it  not  he  di'sirable  that  some  eliangi'  shoidd  take  phice 
ill  ils  nianageineiit  ? — If  it  were  desired  bv  rarliamcnt 
that  the  B.ilish  Museum  shonhi  be  taken  from  its 
pi'eseiil,  ;idminis!ra(urs  and  jilaeed  direetlv  under  the 
Minisler.  then  I  [Mesiiine  that  it  would  be'niaiiaged  in 
the  same  way  as  South  Iveiisingloii  is.  tlint  is  to  sav, 
you    would    have    one    or   uioce    pers(nis    of    seietitiric 
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grants  from  the  Government  on  conditions  such  as 
have  been  already  alluded  to  to-day,  some  of  tliem 
connected  with  secondary  education,  and  some  con- 
nected with  higher  education,  that  is,  connected  with 
purely  scientific  education,  and  it  might  be  desirable, 
might  it  not,  that  there  should  exist  in  this  country 
some  controlling  power  to  enable  the  Government  to 
secure  the  fulfilment  of  the  conditions  on  which  the 
grants  of  Parliament  were  made,  as  well  as  for  the 
general  development  of  scientific  instruction? — I  can 
only  answer  that  generally,  by  saying  that  I  am  not 
fond  of  councils.  The  case  of  India  was  a  very 
peculiar  one ;  and,  moreover,  it  had  to  be  considered, 
with  regard  to  that,  that  we  were  not  in  fact  creating 
a  council,  we  were  rather  continuing  in  a  new,  and, 
as  we  thought,  improved  fox'm,  a  council  which  already 
existed.  We  were  not  creating  a  new  machinery,  we 
were  simply  applying  to  a  new  use  some  machinery 
which  we  found  ready  to  our  hands,  and  with  which 
it  would  have  been  exceedingly  difficult  to  dispense. 
But,  speaking  generally,  I  doubt  whether  the  machinery 
of  an  administrative  council  is  a  desirable  one.  The 
members  of  a  council,  perhaps,  do  not  bring  quite  the 
amount  of  energy  and  interest  to  bear  upon  the  con- 
sideration of  questions  that  they  would  if  they  were 
singly  and  individually  to  be  responsible  for  the  de- 
cision come  to.  On  the  other  hand,  the  Minister  who 
is  the  head  of  the  council,  feels  his  responsibility 
diminished  when  he  can  shield  himself  under  their 
authority.  Then  there  is  also  the  risk  of  awkward 
complications.  If  your  council  is  inchncd  to  pull  one 
way  and  Parliament  is  pulling  the  other,  the  Minister 
will,  in  the  long  run,  do  what  Parliament  wishes  him 
to  do. 

13,540.  {Chairman.)  Amongst  the  reasons  that 
have  been  assigned  by  some  of  the  witnesses  for 
the  establishment  of  a  council,  I  think  one  holds 
rather  a  pi'ominent  place,  and  that  is,  the  alleged  un- 
ceitaiuty  of  Government  action  in  respect  of  <;iuestions 
relating  to  science.  For  instance,  tlje  President  of 
the  Geographical  Society  states  that,  in  his  opinion, 
pecuniary  assistance  is  sometimes  granted  and  some- 
times withheld  under  precisely  similar  conditions. 
Do  you  not  think  it  would  be  desirable,  if  possible,  that 
some  system  should  be  adopted  by  which  greater 
uniformity  in  the  decisions  on  such  (juestions  would 
be  attained  ? — In  the  particular  case  referx'cd  to,  if  it 
were  thought  that  the  Government  ought  to  do  more 
than  it  does  for  the  promotion  of  geographical  dis- 
covery, I  think  the  obvious  course  would  be  to  put  a 
certain  sum  yearly  into  the  hands  of  tho  Geographical 
Society.  So  long  as  that  is  not  done  there  will 
always  be  complaints  of  the  kind  which  your  Grace 
has  mentioned,  of  a  request  being  at  one  time  granted 
and  at  another  time  refused  under  conthtions  which 
appear  to  the  applicants  exactly  similar.  I  should  lie 
prPiuu'ed  to  contend  that  it  was  not  in  itself  un- 
reasonable, but  it  might  be  quite  a  right  thing  in  a 
time  of  great  pressure  upon  the  finances  to  cut  down 
everything  that  may  be  called  optional  expenditure  as 
far  as  possible  ;  and  it  might  be  quite  legitimate  to 
grant  4,000/.  or  5,000/.  for  exploration  in  A.frica  at  a 
time  when  the  finances  of  the  country  were  prosperous, 
and  to  withhold  a  similar  grant  at  a  time  when  the 
nation  was  economizing  to  the  utmost. 

13.541.  Probably  the  witnesses  would  have  admitted 
the  force  of  that  argument,  bnt  I  think  the  statement 
is,  that,  under  apparently  precisely  similar  circum- 
stances, there  is  a  great  deal  of  uncertainty  as  ^  to 
whether  the  recommendations  will  receive  attention 
or  not  ? — That  pervades  the  whole  of  our  adminis- 
trative system ;  and  it  is,  I  am  afraid,  an  inevitable 
condition  of  living  under  a  popular  government. 

13.542.  {Sir  John  Ltibbock:)  I  do  not  quite  gather 
from  your  Lordship  whether  you  consider  the  exist- 
ing mode  of  goverament  of  the  British  Museum  by 
Trustees,  of  whom,  I  believe,  only  two  or  at  most 
three  are  men  of  science,  and  who  are  represented  in 
Parliament  by  one  of  that  number,  to  be  a  good 
system  of  government  ? — Perhaps  I  am  not  an  im- 
partial judge.     I  am  a  Trustee,  but  I  consider  (hat  wu 


hold  our  offices  simply  by  the  desire  of  Parliament, 
and  of  course  we  are  ready  to  resign  them  if  a  better 
arrangement  could  be  made. 

13.543.  I  do  not  wish  to  imply  that  all  the 
Trustees  should  be  men  particularly  devoted  to  special 
branches  of  science,  but  only  to  ask  whether  the  num- 
ber of  scientific  men  amongst  the  Trustees,  at  present, 
is  not  rather  smaller  than  would  seem  desirable  in 
the  case  of  such  an  institution  ? — I  think  that  if  the 
constitution  of  the  British  Museum  were  to'  be  con- 
sidered afresh,  undoubtedly  a  reduction  in  the  number 
of  the  Trustees  might  well  be  made.  Practically  that 
is  provided  for  by  the  appointment  of  a  Standing 
Committee,  15,  I  think,  in  number,  in  whose  hands 
the  whole  executive  control  is. 

13.544.  The  appointments  are  made  by  the  three 
Principal  Trustees,  who  are,  I  believe,  the  Arch- 
bishop of  Canterbury,  the  Lord  Chancellor,  and  the 
Speaker ;  considering  that  they  all  have  so  many  other 
very  important  duties  to  perform,  does  your  Lordship 
think  that  that  is  the  best  mode  in  which  the  appoint- 
ments could  be  made  ? — Practically  I  take  it  that  those 
appointments  are  made  upon  the  recommendation  of 
the  permanent  officers  of  the  Museum ;  undoubtedly 
the  three  eminent  persons  whom  you  name  cannot  be 
expected  to  give  very  much  of  their  time  to  the 
matter.  On  the  other  hand,  they  bring  to  such  de- 
cisions as  they  have  to  make  an  entire  impartiality 
and  superiority  to  all  small  personal  influences. 

13.545.  As  regards  the  subordinate  appointments,  I 
presume  that  the  Trustees  are  very  mnch  guided  l»y 
the  heads  of  departments,  but  the  choice  of  the  heads 
of  departments  rests  also  with  them,  does  it  not? — I 
presume  it  does. 

13.546.  You  are  probably  aware  that  in  consequence 
of  the  expense  of  printing,  and  especially  of  illustra- 
tion, scientific  societies  are  often  unable  to  publish 
with  all  the  detail  and  all  the  illustration  which  they 
could  wish,  some  of  the  investigations  and  observations 
which  are  brought  before  them,  and  which,  if  they  had 
more  ample  funds^  they  would  be  glad  to  print  in 
their  Transactions  ;  do  you  think  that  there  would  be 
any  objection  to  the  principle  of  a  grant  in  aid,  say 
of  one  quarter  or  one  half  of  the  expense  of  publica- 
tion incurred  by  scientific  societies  ? — I  think  that 
if  any  grants  in  aid  are  to  be  made  to  scientific  so- 
cieties in  addition  to  the  sums  which  some  of  them 
now  receive,  it  would  probably  better  bo  made  in 
a  general  way,  not  specially  hmiting  it  to  assistance 
in  publishing,  but  as  a  contribution  to  their  gi'ncnd 
purposes. 

13.547.  The  Geographical  Society  is,  I  think,  the 
only  scientific  society  in  England  which  has  any  direct 
pecuniary  aid  from  the  Government,  and  then  it  is  con- 
sidered that  the  map  room  of  the  Geograpliical  Soeii'ty 
being  open  to  the  public  is  an  equivalent  lor  the  500/. 
a  year  which  the  Government  jiay  to  the  Geograpiiicnl 
Society? — The  Geographical  Society,  as  I  understand, 
consider  it  as  an  equivalent  transaction,  as  a  bargain 
and  not  as  a  favour  ;  but  I  am  under  the  impression,  I 
may  be  mista,ken,  that  various  other  societies  receive 
lodgings  rent-free,  allowed  them  by  the  State,  which, 
of  course,  is  pecuniary  assistance  in  another  form. 

13.548.  If  the  assistance  given  to  tlie  societies 
with  regard  to  their  publications  were  limited  to  a 
certain  proportion,  would  there  not  be  a  guarantee 
that  the  societies  would  not  print  any  papers  that 
were  not  in  their  opinion  worthy  of  publication, 
because,  of  course,  the  expense  would,  to  a  con- 
siderable extent,  fall  upon  themselves,  and,  there- 
fore, it  would  be,  in  a  certain  sense,  a  self-regulatintj 
system? — I  think  that  the  scientific  societies  would 
think  twice  before  they  accepted  a  gi-ant  of  that  kind, 
because  wherever  assistance  is  given  there  is  a  right 
of  interference.  I  do  not  know  whether  they  would 
desire  to  be  placed  under  any  direction,  or  to  receive 
any  instructions  or  hints  which  would  be  equi\n.lent 
to  orders  as  to  what  they  should  puldisli,  and  what 
they  should  not. 

13,540.  Do  you  not   tiiiiik  it  wuiiM   be  jxi^^-il.lu    |^ 
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The  Earl  of     louvo  tliG  discretion  to  them,  considering  that  so  large 

Dcrbi/,  F.E.!<.    ^  proportion  of  tlie  expense  would  fall  npou  them,  and 

■""""  _       tlnit  il  would  clearly  not  be  their  interest  to  pul>lish 

^^     -'.M^^'^'    ^"y  "i^"^"*^!'  ■^■liich  in  their  opinion  was  not  worthy  of 

~       ^''^^''^'^'^'i'^"  '• — '-   '^'^'^   "^^^  reiieat  Lhat  if  they  ai'C  to 

receive  .iny  additional  aysistance  from  the  State,  I  tliink 

it  Avould  be  better  to  give   it  not  with  a  special  rei'e- 

leiiee  to  Llicir  piiblicaliou.s,  bat  in  aid  of  theh'  general 

funds. 

13,550.  [Chairmav.)  Have  any  other  points  sug- 
gested themselves  to  yon  in  loolvliig  over  these  pai)cr3 
.upon  ^\■hich  you  would  like  to  give  ns  your  opinion? 
— 1  am  not  aware  that  (liere  are,  unlrss  I  may  uild  one 
observation  to  what  L  have  already  saiil  upon  the  cpies- 
tlon  of  a  sciontifie  couneil  on  that  largo  sealo  whii^h 
I  (Innk  has  been  proposed.  1  believe-  that  yon  would 
have  a  great  deal  ol'  heiirllturning  and  jealousy  on  Ihr 
jiart  of  men  desiring  and  failing  to  get  into  if  ;  and 
I  think  that  if  yon  brought  together  2o^  30,  or  40  of  the 
most  eminent  men  in  science,  it  would  be  found  that 
the  practical  direction  of  that  body  would  very  likely 
be  in  the  hand,s  of  men  who  are  by  no  means  the  Iiigliest 
seientiJlc  authorilie-^.  The  conduct  of  administrative 
business  and  tlie  inanagi'ment  of  men  is  an  entirely 
different  (liing  irom  tlie  conduct  of  scientific  research, 
and  it  mii^iht  \cvy  ])ossilily  be  that  those  who  woubl 
'  llie  ntfairs  of  such  a  coniici! 


■  the  lead  in  nia 


would  be  those  whose  time  and  attention  were  the  least 
devoted  to  purely  scientific  work,  and  who  although 
they  might  possess  a  good  deal  of  administrative 
ability  might  possibly  not  Ijy  any  means  stand  at  tho 
heads  of  their  respective  branches  of  science. 

13,551.  Some  of  the  witnesses  have  suggested  a 
much  smaller  council :  for  instajice,  Mr.  Farrer,  of  tho 
IJoard  of 'J'rade,  strongly  objects  to  the  large  council 
pi'uposed  l>y  Colonel  Strange,  but  thinks  that  a  small 
body  of  men  to  whom  tho  Government  could  havo 
recourse  would  be  of  great  advantage  in  conducting 
the  Government  business,  and  I  think  his  proposal  is 
that  the  Council  of  tlie  Royal  Society  should  be 
recognized  to  a  certain  degree  as  the  official  adviser  of 
the  Government;  do  you  think  that  as  much  objection 
ap[)!ies  to  tliat  plan  as  to  the  larger  council  that  hag 
Ix.'en  proposed  by  Others  ? — I  do  not  think  you  can 
possibly  refer  scientific  matters  generall}',  matters 
concerning  all  branches  of  science,  to  a  more  competent 
liody  of  men  than  the  Council  of  the  Koyal  Society 
constituted  as  it  generally  is.  My  objection  to  giving 
to  that  liody  an  officially  recognized  position  as  the 
])evmanent  advisers  of  the  State  is  this,  that  you  thereby 
take  it  out  of  the  power  of  the  Government  to  say  who 
their  advisers  are  to  be,  because  the  members  of 
council  am  appointed  Ify  a  process  with  which  the 
Government  has  nothing  to  do. 


Adjomned  to  Tuesday  next  at  }  past  U  o'clock. 
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}:;jj:.-^.   {Chn-nuiuu.)     The     [.ninl;s    un     which     llie       .ilVeiei 

Coiiiiiii--iMn    ;nr   linxiuni    to    oblain    ynnr    Lordsiiip's       doctrin 

ojiiiii'iii  i;;i\e  icTerenco  cliicfiy  to  certidn   suggestions      if    nee 

■\\lii':li  \i:i\>:  bei.ti  made  b}'  some  oi'  the  witnes-'e^  who      the  es^ 


.MAi:(;r(:ss  of  SALisiuitv,  F.U.S..  exnmined. 
re  ?~1  errliiinly    do.      Il,   is    a    very  ortliodox 
■■   tn   hnid,  iuid  one  Avhich  conld   be  e.np[)urled 
■ssary    by    quotations    out     of    Adam      Smilh, 
■Dci'   of  the  doctrine    liein^,  that   the    Slate  is 


have  been  exami]ied  before  ns,  and  ivhuse  cvidenee,  I       perfectly  juslilicd  in  slinndatiiig  that  kind  uf  industry 

■iiich  will  nnt  lind    its  reward  from  the  preference  of 
idividnals,  but  which  is  nsefid   to  the  couummity  at 


believe,    you    have     seen  ? — Yes.    1    have     seen     tli 
evidence  to  which  your  Grace  alludes. 

];>,-■;.■;.'>.  Is  it  yiini-  (ipinifin  that  llie  eaii'^e  of  seieiu'c  is 
liindrivd  ipy  the  want  nfa  snlllcient  elii  vei'  ler  seirnl  ilie 
„K,|,  v_I  l„,lie\  e  I),;, I  llinl  i-  the  case,  and  I  am  indnecd 
(olliink:-e,  li\-  nnliein-j'  li'iw  \eiy  much  more  i-apid 
I  he  pKrjjT-,-,  oi'  i(  -r;ii-''li  is  wheve  there  is  a  cr)mnn'reiid 
v^ilnf  :in;i.lird  In  ibe  ccsulls  of  it,  liiari  in  olher  e;ises. 
TIm'  |,reNli;,r  MitenlMS  wbich  has  been  given  (n  rjee- 
hieal    re.^r:ireli,    in    lire    pa.MJeul;ir    dii-eelion     oC    liiose 


|KO-t.-^  (pi'  il.  whirl]  .■-inrriJi  Ihe  (elr-;i  ;i  pli,  Is  H  wvy 
'JOod  in-l;:iirr  in  pnini,  ;Mld  llir  exii'nf  lo  wlllrli 
M---e;,frlirs  inh,  nr-Vinie  ehrniiMrv  hlMr  ;,hi,o.-(,  ehis- 
lered  llieni.elvrs  r.MMid  iho  pi'odnr  I  iei  i  nl-  eoid  |:ir 
eol.nir...  i.  anolher  iji.-l;iiiee  in  pimil.  And  (iienlnre  il. 
is  dilllenlt  to  ;..v.H-l  Ihe  eoneliisloii  lhat  iv;.e;ne[,  is 
n-ally  bimhj-ed  by  Ihe.  Mrer.-.,-ily  niidrr  ^vl,irll  llio,., 
Whr.  aie  nio:-l  eoiepel,.  n  |,  In  .-.Helnel.  i  I,  I'rei  I  hr.n- il  vrs. 
erpi.ni-iie'j  W.y  ihri,-  uwu  inpport  hy  rne;MiS  nf  llio 
lnl:Nl.  ;ind    Ihr    k,,Owlr,|;jr    udjirh    I  hey    |,o,.,'-.e,-;s. 

l:;,.-.',b  A  hn-e  prop,, I  lion  oP  llie  mm  who  am 
inrji,,,.,]  I,,  iIm.  piir.^nil,  ol'  srieneo  h;,.ve.  ;dso  |o  work 
li;od,  lei  ve  I  hey  Jiol,   I'orlhrir   bvrhhood   ?       ■j'ha.t  is  the. 

case  ;  aiid  1  u\n  ;,['r;ii<l   il   i.;  iii,|-or :i.lrlv;dso  hue  lh;il, 

(hose  who  h;ue.  uu\  r_,,,|  l,,  work  h;n<l  m  <'arly  lil'o  I'oi' 
theii'  li\r..|iliood,  ;i.re  v'ory  :.pr  not  In  ;e'rpilre  siillieirnlly 
;^(n-re  Iriblls  rd'lndn.'.lry  toh-'ahh:  lo  pnr.sn.:  a.ny  Lind 


ol'i 


1 1!,.' 


a.[.  ah. 
)o    jon     hold     Mild    l.hc',   S(;i,(.< 


:     may 
.■elv;i.ne 


:-de 


huge. 

13,.".oti.  The  Slale  ]ia.s  ahvndy.  to  a  cen>ider.able 
e\ten[.  recnn;nizcd,  has  it  iioi,  ihat  duly  ;  and  there 
are  a  considerable  luuuber  of  .-^cientilie  institutions 
snpporU'd  mor<'  or  less  by  the  Slate  ?—Xo  doubt  tho 
Slate,  in  llie  iihhk'v  lhat  ir,  gi\  e.s  and  has  i;iven  in 
])ast  limes,  lo  the"  best  U  niversdics,  has  reeognizcd 
tlnit  duly. 

i;;.r.;-,7.  Ther.-    are  I  lie  ( )hser\  ;i|orv  at    Greenwieli, 

111''   Ibill.-Ii     Mie.ei and    i^ew    (budens;   you  would 

(■on^der    (he-e    :,s    iiis|.a,necs  in    wideli   the 'siale  aids 


I" 


of 


Ihe    ;d.s(raet  . 


■eienee  ?— 'I'hey  would  be  all 
1  .1  do  not  appi'(>hend  l.hat  as  lo 
ilself  there  h;is  c\  er  been  any 
serious  coiilesl.  ;  il  is  more  ihe  di^inelinal  ion.  natural 
andriglil  mi  ihe  p;irt  of  tln>  S!;ile,  lo  siumding  mere 
money  lh;in   il  e.n  help. 

i;!,r,oS.  .\inoiiesi  Ihe  witnesses  wlio  ]iave  been 
ex;i.inined,  niiiny  iil'  them  have  been  of  upinion  that 
I'liidier  aid  is  nrgenlly  re-iuin^d ;  would  lhat  coin- 
cide with  yonr  view  ? — Tlmt  appeared  to  me  to  bi' tho 
resuK.  (d'their  evidence,  which  I  have  reail,  and  as  far 
as  I  nniy  have  be,'ii  abli^  to  gallier  the  opinion  in  other 
.(iKirlei's,  I  Ihlnk  it  points  in  the  same  direction. 

i;i,r,.->!J.  Yoii  would  not,  be  disposed  to  dilTerfroni 
Ihe  view  which  I  hey  have  ex[u-essed  ? — \\y  no  means. 
1  tin'iik  that  it  is  ono  of  the  must  pressing  wants  of 
oiii'  educational  syslt^a. 
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13.560.  Have  you  any  advice  which  you  could  give 
the  Commission  as  to  the  best  mode  in  which  this  end 
may  be  attained  ? — I  should  rceomraend  that  it  should 
be  given  directly,  and  with  as  little  concealment  by 
ostensible  duties  of  another  kind  as  possible.  I  observe 
that  many  witnesses,  and  some  of  great  distinction, 
have  proposed  to  find  the  requisite  support  for  scien- 
tific men  engaged  in  research,  by  giving  them  an 
ostensible  government  office  of  some  kind ;  as,  for 
instance,  the  institution  of  a  council  of  science,  which 
should  advise  some  minister  or  ministers  as  to  the 
duties  that  they  would  have  to  perform.  I  cannot 
concur  in  that  recommendation,  because  I  have  never 
seen  anything  to  lead  me  to  believe  that  such  a  council 
of  science  would  have  anything  to  do,  and  if  any  money 
is  to  be  given,  as  I  think  it  ought  to  be  given,  for  the 
purpose  of  furnishing  a  cai-ocr  to  men  who  are  really 
engaged  in  research  which  is  not  pecuniarily  profitable, 
I  think  that  it  would  be  far  better  given  directly  and 
openly,  than  given  under  the  form  of  an  ofHce  which 
would  practically  be  a  sinecure. 

13.561.  I  am  not  quite  sure  whether  those  who 
recommend  the  establishment  of  such  a  council  do  so 
with  a  view  to  find  a  career  for  scientific  persons. 
Their  chief  object  is,  rather,  to  enable  the  Govern- 
ment to  get  good  advice  on  scientific  questions  ? — l\iy 
esperience  is  very  small,  but  so  far  as  it  goes,  I  should 
say  that  the  Government  would  always  get  better 
opinions,  on  any  scientific  point  that  arises,  by  applying 
to  the  most  distinguished  scientific  man  in  that  par- 
ticular branch  at  the  time,  than  it  would  by  having  a 
set  of  permanent  oHicers  to  give  advice  on  such  subjects. 
1  think  that  the  analogy  of  the  law  is  one  of  the  strongest 
that  can  be  applied.  There  is  no  subject  on  which  the 
opinion  of  an  expert  is  so  thoroughly  necessary  as  on 
questions  of  law  ;  hut  it  has  never  been  suggested  to 
appoint  a  Council  of  Law  to  advise  the  Government 
departments  on  questions  of  law  which  may  arise  in 
the  administration  of  their  duties. 

13.562.  Many  of  the  witnesses  appear  to  consider 
that  the  present  mode  of  obtaining  advice  in  the  way 
which  yon  suggest,  and  which  is  one  which  would 
naturally  occur  to  any  one,  leads  to  great  uncertainty, 
and  does  not,  in  practice,  provide  the  Government 
with  tlio  best  advice,  nor  such  good  advice,  as  tliey 
think  they  could  obtain  by  a  council  of  science ;  could 
you  give  us  the  benefit  of  your  opinion  upon  that 
point"? — I  do  not  know  whether  by  uncertainty  your 
Grace  means  that  the  scientific  men  whom  the  Govern- 
ment may  consult  may  diilbr  in  their  opinions  from 
other  scientific  men  to  whom  application  might  be 
made. 

13.563.  I  do  not  think  it  is  so  much  uncertainty  in 
that  point  of  view,  as  that  questions  very  similar  to 
each  other  meet  with  a  different  reception, — that  some- 
times the  proposals  that  are  made  to  the  Government 
are  favourably,  sometimes  unfavourably  received  ; 
the  advice  whicli  they  obtain  upon  these  questions 
leads  to  dilferent  results  ?— Tint  it  couhl  hardly 
be  contemplated  that  any  such  council  could  give  a 
stability  to  the  policy  of  the  Government  in  matters 
connected  with  scienee,  because,  of  course,  tiie  stability 
of  the  policy  of  the  Government  depends  upon  the 
stability  of  our  whole  political  arrangements. 

13.564.  I  think  it  has  been  rather  pressed  upon  us, 
that  the  establishment  of  a  council  of  science  would 
lead  to  scientific  questions  generally  being  treated  in  a 
more  systematic  manner  than  they  are  at  present  ?— 1 
am  afraid  that  those  who  give  that  advice  are  not  prac- 
tictdly  acquainted  with  the  working  of  the  House  of 
Commons.  My  im])ression  is,  that  the  House  of  Com- 
mons would  never  feel  itself  prevented  from  reversuig 
the  decision  of  a  council  of  science  of  that  kind. 

13.565.  In  your  opinion,  is  the  Council  of  Indi.a  a 
case  ill  point  ? — I  should  say  certainly  not.  The 
Council  of  India  was  apj3ointed  to  meet  a  very  pecu- 
liar political  crisis,  and  has  very  peculiar  political 
duties  assigned  to  it.  Owing  to  the  indisposition  of 
Tarliament  to  concern  itself  closely  with  questions  of 
Indian  iinancf,  there  is  practically  no  check  upon  the 
Secretary  of  State  from  the  House  of  Commons  in 

^GOGU.— n. 


reference  to  the  financial  measures  that  lie  migiit  adopt ; 
and  a  fear  was  naturally  entertained  that  the  Seereiary 
of  State,  if  left  to  his  own  absolute  discretion,  might 
not  be  as  careful  in  the  administration  of  the  finances 
of  India  as  might  be  desired  ;  and,  therefore,  a  veto 
has  been  lodged  with  this  council,  enabling  them  to 
prevent  any  expenditure  of  which  they  disapprove. 
But  no  similar  difficulty  arises  in  questions  of  science. 
There  are  no  large  sums  of  money  arising  fi-om  the 
taxes  of  a  distant  peojde  that  have  to  be  expended, 
and,  therefore,  no  special  check  is  required  upon  minis- 
ters with  regard  to  that  matter.  Tiie  object,  then-.foi-c, 
of  the  Indian  Council  is  one  that  ncvci-  c<juld  be 
fulfilled  by,  or  entrusted  to,  any  council  of  scientilic  men . 
Besides  that,  the  Indian  Council,  beyond  its  f-liecUing 
power,  is  really  simply  a  bureau  of  administrators. 
The  councillors  act  asunder-seeretaries  ;  th<'y  partition 
out  the  enormous  business  of  the  India  Office  amongst 
them,  and  they  are  the  working  hands  of  the  Secrefar}' 
of  State.  They  have  almost  all  of  them  spent  the 
greater  part  of  their  lives  in  performing  those  very 
duties  which,  in  later  life,  they  arc  called  upon  to  super- 
vise ;  and  really  they  are  the  parts  of  a  great  adminis- 
trative machine,  and,  therefore,  they  hear  no  analogy 
whatever  to  a  proposed  council  of  scientific  advice. 

13.566.  Has  any  pai-allel  occurred  to  yon,  which 
would  be  more  appropriate  ? — I  should  rather  look  for 
a  parallel  in  idea  to  the  mode  in  which  learning,  in 
another  branch  of  unremunerative  study,  has  been 
encouraged.  There  are  certain  offices  in  the 
Church,  the  existence  of  which  has  been,  I  think, 
very  plausibly  defended  on  the  ground  that  they 
give  opportunities  to  men  to  pursue  branches  of 
learning  for  which  they  could  get  no  reward  from  the 
demand  of  the  public,  but  which  it  is  very  desirable, 
for  the  Church  and  for  the  State,  should  be  pursued. 
Holding  the  analogy  to  that  extent,  aud  no  further,  it 
appears  to  me  that  the  same  idea  might  be  applied  to 
researches  in  science.  There  is  the  same  characteristic 
common  to  both,  that  the  research  is  unremunerative, 
that  it  is  highly  desiralde  for  the  community  that  it 
should  he  pursued,  and  that,  tlierefore,  the  community 
must  be  content  that  funds  should  be  set  aside  to  be 
given,  without  any  immediaie  and  calculable  return 
in  work,  to  those  by  whom  the  research  is  to  bo 
pursued. 

13.567.  Would  you  attach  any  duties  to  such  posi- 
tions as  you  contemplate? — If  I  could  follow  out 
entirely  my  own  idea,  probably  I  should  nut;  but  it  is 
necessary  to  take  into  consideration  the  conditions  of 
public  opinion  among  us.  If  you  appointed  scieiilific 
men  to  pursue  branches  of  research,  imposing  upon 
them  no  duty  whatever  to  show  that  they  were  really 
doing  something,  there  would  inlallibly  arise  sugges- 
tions that  they  were  spending  their  time  in  idleness, 
and  not  working  for  the  money  that  they  received. 
It  would,  therefore,  for  their  own  interest,  and  to  'save 
them  from  such  invidious  comments,  be  desirable  to 
impose  u]>on  them  the  necessity  of  pnbli?]jing,  either 
in  the  form  of  books  or  in  the  form  of  lectures  (but 
not  sufficient  in  number  really  to  impede  their  work), 
an  account  of  the  result  of  their  labours  during  each 
successive  year.  Perhaps  one  or  two  stated  leclurcs 
in  the  course  of  a  year,  to  be  delivered  to  University 
students,  would  be  the  best  means  of  imposing  upon 
them  that  test  of  industry. 

13.568.  Would  your  notion  be  that  such  positions, 
when  once  obtained,  simuld  be  held  for  life  ? — With 
provisions  for  retirement,  I  think  (hat  that  would  be 
almost  necessary. 

13.569.  Have  you  foi-nied  any  idea  as  to  what  sort 
of  income  you  would  attacb  to  such  offices  ? — I  should 
say,  taking  the  parallel  to  which  I  have  already  al- 
luded, that  an  income  of  about  1,000/  or  1.500/.  a 
year  would  be  the  kind  of  income  which  would  suffice 
for  the  purpose  that  I  have  in  view. 

13.570.  I  presume  that  you  would  not  be  of  opinion 
that  any  large  number  of  such  incomes  should  be 
granted  ?— Probably  not ;  probably  it  would  be  judi- 
cious to  divide  the  objects  of  scientific  research  into 
certain  classes,  and  to  have  one  or  two  men  attached 
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The  Marquess   to  ciich  of  such  classcs  of  research;  l>ut  t!ie  number 
of  S^iij^^^ri/,     iiiQsj,  depend   very  much   upon    the  funds  Avhich  yon 
hnvc  at  your  disposal. 

J3,571.  Have  you  tui'iied  youi'  atientioii  to  the 
question  of  fuud.s  ? — I  consider  that  the  matter  ia  of  so 
great  iniporlancc  to  the  State  that  I  do  not  think  the 
slightest  licsitation  shouhl  be  shown,  if  it  were  neces- 
sary, in  seeking  for  the  requisite  sujiport  from  the 
House  of  Conunoiis  ;  but  undoubtedly  there  wouhl  bo 
always  the  temptation,  especially  in  times  id'  rutaiicial 
[irosure.  lo  dimiiiisli  and  parc^  down  any  sueb  paymeuls, 
and  if  it  were  possilde  to  jtrovide  them  from  n  source 
less  lialde  to  change,  it  would  be  very  desirable.  I  see 
that  this  sugji'estion  has  received  .1  very  authoritative 
assrut  iVnm  a  body  of  acaih'mical  gentlemen  who  liave 
a-.-cnil>leil  iu  consider  what  ought  to  be  <lone  with  the 
snr]iliis  ri'vemies  which  are  supposed  to  exist  in  the  twi) 
X''iiivLa>ilies.  It  is  [jerhaps  rather  premature  to  dispose 
of  I  hem  until  we  know  what  they  are  ;  but  it  is  j^eiii'f;illy 
believed  that  after  all  liie  fair  necessities  of  the  UniviT- 
sities  are  I'ulty  [iro\i(led  for,  there  will  still  he  a  consi- 
derable suqitus  u'hieb  can  be  disposed  of  fur  the  use 
of  direct  objcels  of  education. 

13, .372.  The  Counnission  have  had  a  great  deal  of 
evidence  (which  probably  you  may  have  come  aero.ss) 
from  L'niversity  men,  very  much  to  the  same  etfeei.  as 
tliose  proposals  to  which  you  have  now  been  idbiding  ? 
— 1  am  aware  of  that. 

13,o73.  I  may  say  that  the  great  preponderance  of 
ojuuiou  amongst  the  witnesses  from  the  Universities 
who  have  been  examined  is,  that  a  larger  anmuntgoes 
iu  mere  rewards  than  is  at  all  called  for,  or  is  desirable 
— would  yon  be  so  good  as  to  give  us  yom-  view  u|)on 
that  point? — Considering  the  amount  of  controversy 
that  prevails  on  University  questions,  it  is  a.-^touishing 
how  great  an  agreement  there  is  upon  that  point. 
1  have  bcartl  from  all  schools,  tlieologieal  aud  ](oUtical, 
in  the  Universitie.'i,  a  coincidence  of  opinion  that  the 
prrseui  application  of  the  revenues  of  fellowships  is 
exceedin.gly  nnsatisl'actory. 

13,.j74.    Tliere    are    one    or    two    other    matters    to 

which  I  do    not   see    any  reference   iu  your  notes,  lint 

Njioii    which    the   Commissiuii    would    he  glad  of  your 

opinion,    although    the    answers    which     you     have 

uln:ady    given   have    shown    pretty   clcai'ly  wliat  your 

vii'ws    would    be   ujion    them.       We  have  been    told 

that  the  Government  requires  a  good  deal  of  scientific 

mhirr     in     carrying     on    the    duties   assigned    to    it 

I'ai'liament  ;    for    instance,    Mr.    Farrer,    who    is 

ably  known  to  you  as  the  |)ermanent  Secretary  of 

IJoaid   of  'I'radc,  tells    us  that  although    in    most 

th'-y  aro  aliL-.  to  deal  tolerably  satisfactorily  with 

woik    whiidi    is   thrown    upon   them,  yet   Cilses  of 

idri-abli:  dillieully  do  ari.se  in  which  they  are  very 

li  \»  \  jilrxi't!  ;  and  alf.fiongh,  on  the  whok',  he  is  iio(, 

in;ilili-  lo    ihe   ciaiioratr  maeliinery  of  a  scientihe 

-•ii.  -nrh  a^  has  been  suggested  by  other  witnesses, 


by 
pro 

tbo 
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made  out,  do  you  sec  any  objection  in  principle 
to  the  cstabHshment  of  new  institutions  of  that  kind  ? 
— Far  from  it ;  always  reserving  the  rule  that  where 
there  is  the  least  likelihood  of  such  institutiouB  being 
set  up  in  answer  to  private  or  eomiaercial  needs,  the 
(iovernmojit  .should  have  nothing  to  do  with  them  ; 
but  some  of  these  Institutions  which  have  been  alluded 
to  in  y{)ur  Grace's  question,  especially  observatories, 
cloariy  fall  within  (he  duties  of  the  Ciovernment  ;  and 
eertaiidy,  from  all  that  one  hears,  it  is  probable  that 
I  heir  duty  in  that  respect  is  inadequately  perfbrme<l,  and 
that  oijservatoi'ic^s  ibi-  a  nuich  larger  range  of  observa- 
tions nn'ght  wilh  gr<'at  advantage  be  multi[died.  With 
regard  to  laboi'atorios  1  sjieak  wilh  very  little  knowdedge, 
but  f  should  have  tJiought  that,  excepting  in  connexion 
with  places  of  education,  tin  y  were  not  required,  because 
the  deJiiands  ol'  commerce  upon  chemistry  are  so  large 
;d  present,  that  first-rate  laboratories  receive  constant 
and  full  eTn|jloyment ;  but  of  course  tliat  consideration 
does  net  hinder  tbcir  being  supphed  ut  places  wdiere 
education  is  carrie<l  on.  There  is  anothiT  point  in 
which  I  think  that  the  Government  might  give  an 
advantage  of  an  educational  kin<l  to  seieiitiiic  research. 
It.  would  lie  desirable,  if  it  were  possible,  to  pro- 
vide the  means  of  giving  scientific  instruction  to 
instrument  nndccrs.  My  impression  is  that  their  im- 
portance to  the  conduct  of  scientific  research  is 
scarcely  sulficicnlly  recognizcl  by  the  pubhc,  and 
that  it  is,  I  will  not  s:iy  quite,  but  jdmost  of  equal 
importance,  to  have  highly  educated  and  cultivated 
scientific  instrument  makers,  as  to  have  higlily  edu- 
cated s<Mentific  thinkers. 

13,o7'J.  Some  of  the  "witnesses  have  atlai.-lied  a  con- 
siderable degree  of  importance  to  placing  ;dl  in.stitn- 
tious  of  a  scientific  character,  aided  by  the  State, 
under  one  minister.  At  present  they  are  <listributed 
amongst  ditferent  departments,  and  some  are  untler 
no  department  nt  all  ;  as,  for  instance,  the  British 
i\lusGum,  which  is  managed  by  a  body  of  Tru:-tres, 
although  aiiled  largi'ly  by  (Government  money.  Kew 
(.iardens  are  nrjiler  the  IJoin-d  of  Works  ;  Greenwich  is 
undei-  ihc  AilnuraUy,  and  the  Aletcorolugieal  Depart- 
nii^nt  is  under  tlu'  Hoard  of  Trade  ?— The  (piestion  is, 
of  comse,  whether  Govermnent  ]>y  trustee:-,  or  Govern- 
ment by  a  department  of  the  State,  i-eaclies  its  object 
with  the  least  Irietion.  I  sliould  hnw  said  that  Kew 
Gardens  were  on  the  whole  managed  with  more  frieliou 
than  the  British  Museum. 

13, •577.  Some  witnesses  wdio  have  given  us  tbeir 
opinion  upon  the  point,  -would  like  them  all  placed 
under  the  charge  of  t lie  i\li  11  ister  oC  Eihicalion.  or  under 
a  new  JMinisterof  Science,  as  sume  suuue 
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past  rlcalt  -^vith  the  clergy  m  all  parts  of  the  country, 
and  tliut  duty,  I  think,  has  made  tbem  particularly 
careful  of  giving  offence,  and  particularly  capable  of 
avoiding  anything  that  could  offend  legitimate 
susceptibilities. 

13.579.  (Sir  J.  P.  Kay-Sliuttlc-worth.)  With 
reference  to  his  Grace's  last  question,  some  of  the 
witnesses  have  anggested,  with  respect  to  the  Britisli 
Museum,  that  some  functions  are  not  now  discharged 
by  the  British  Museum  which  might  bo  discharged  by 
it,  as,  for  example,  the  formation  of  local  museums 
by  the  distribution  of  duplicate  specimens,  the  de- 
velopment of  the  educational  power  of  the  museum 
by  the  establishment  of  lectureships  within  it  for 
popular  instruction,  aud  other  similar  means  of  ren- 
<lering  the  Biitish  Museum  more  an  instrument  of 
public  iustruction  ;  and,  perhaps,  their  desire  to  give 
the  Committee  of  Council  on  Education  some  power 
over  the  British  Museum  has  arisen  from  their  wish 
that  the  British  Museum  itself  might  thus  become  an 
instrument  for  diffusing  information  amongst  the 
public.  Has  your  Lordship  formed  any  opinion  upon 
that  subject  ? — With  respect  to  specimens,  I  apprehend 
that  the  Briti^^ll  Museum  generally  buys  its  specimens, 
and  if  it  has  duplicates  it  would  probably  be  willing  to 
sell  them  to  any  local  body  that  would  be  willing  to 
buy  them  ;  but  it  would  hardly  l^e  fair  that  the  central 
body  should  buy,  and  that  the  local  body  should  receive 
gratuitously. 

13.580.  Some  of  the  witnesses  have  suggested  that 
if  the  British  Museum  were  to  invite  more  generally 
the  contribution  of  specimens,  as,  for  example,  the 
Museum  at  Kew  does,  there  would  be  a  very  large 
number  of  duplicates  in  many  departments,  but  that 
the  Museum  has  rather  had  a  tendency  to  go  into 
the  market  without  employing  all  the  agencies  that 
were  open  to  it  to  secure  specimens  ? — I  have  heard 
of  a  ease  in  which  the  British  Museum  went  into  the 
market  and  bid  at  au  auction  against  the  South  Ken- 
sington Museum.  I  think  it  would  be  very  desirable 
that  a  central  management  should  interlere  to  prevent 
transactions  of  that  kind,  but  otherwise  I  cannot  think 
that  there  would  be  any  wisdom  in  withdrawing  the 
British  Museum  from  the  government  of  a  body  like 
the  Trustees,  who  have,  on  the  whole,  done  very  good 
work,  and  mth  an  amount  of  stability  that  you  would 
look  for  in  vain  in  an  otficer  of  the  Government. 

13.581.  Nor  woiild  you  recommend  any  combina- 
tion of  functions,  there  being  at  present  no  connexion 
either  direct  or  indirect  with  the  Education  Depart- 
ment ? — It  might  be  very  easy  to  make  a  very  prac- 
tical connexion  by  enacting  that  the  President  and 
Vice-President  of  the  Committee  of  Council  should 
always  be  Trustees  of  the  Museum,  and  they  would  then 
have  direct  formal  access  to  the  body  of  Trustees. 

13.582.  {Professor  Stokes.)  With  reference  to  the 
procuring  of  advice  in  scientific  matters  by  persons 
conne'cted  with  the  Government,  your  Lordship  drew  a 
])arallel  between  that  advice  and  the  advice  which  is 
required  on  legal  matters  :  is  there  not  this  difference, 
that  in  the  case  of  a  legal  difficulty  the  Minister,  or 
whoever  he  may  be  who  is  connected  with  the  Govern- 
ment, knows  precisely  what  the  difficulty  is,  whereas 
in  a  scientific  matter  he  might,  possibly,  from  the 
nature  of  his  early  education,  be  very  much  at  sea,  and 
not  know  to  whom  to  apply;  and,  then,  if  he  does  apply, 
no  one  man  of  science  is  omniscient  even  in  his  own 
department,  and  it  might  be  that  the  person  to  whom 
he  applied,  although  very  eminent,  might  happen^  to 
be  unacquainted  with  some  particular  point,  which 
might  be  mentioned  if  a  body  of  three  or  four  persons 
connected  witli  the  same  science  were  to  meet  together ; 
might  there  not,  on  this  account,  be  some  advantage  in 
having  a  board,  or  an  assemblage  of  persons  not  very 
formally  constituted,  whom  the  Minister  might  consult 
when  the  occasion  arose,  without  any  view  what- 
soever of  seeking  in  the  appointment  of  such  a  boanl 
merely  a  means  of  support  for  scientific  men,  but,  in 
point  of  fact,  making  the  remuneration,  we  will  say,^ 
dependent  upon  attendance,  and  merely  a  sort  of 
consideration  for  the  time  spent  ? — I  do  not  think 


that  there  is  any  difference  in  that  respect  between  The  Murqit<:ss 
law  and  science.  It  is  equally  true  that  no  lawyer  oj  Sahsbuii/, 
is  omniscient,  and  he  certainly  does  not  know  the  law  __' 

beyond  his  own  special  department,  but  the  dilffculty    ge  Nov.  1872 

is  met  where  a  case  belongs  to  several  departments  by       , 

then  seeking  the  advice  of  several  lawyers.  It  is  a 
matter  of  constant  experience  that  au  opinion  is 
signed  by  throe  different  lawyers  in  three  different 
departments  of  the  law.  In  like  manner,  if  a  matter 
touched  upon  electricity  and  meteorology  and  che- 
mistry, you  would  get  the  opinion  of  a  chemist,  a 
meteorologist,  and  Ein  electrician.  With  reference  to 
the  possibility  that  the  members  of  the  council  might 
correct  the  opinions  of  each  other,  undoubtedly  that, 
to  some  extent,  is  true,  but  I  doubt  whether  the  advan- 
tage would  not  be  outweighed  by  the  danger  of 
having,  on  many  points  on  which  a  minister  might 
refer,  a  series  of  minority  reports.  Supposing  a 
council  of  12  or  16  scientific  men:  although  un- 
doubtedly upon  a  great  number  of  matters  they  would 
be  unanimous  in  opinion  when  they  were  dealing 
with  that  which  is  known  and  accepted  as  scientific 
fact,  yet  on  all  the  border  points  between  knowledge 
and  speculation  their  opinions  would  most  probably 
ditier,  aud  the  position  of  a  minister  who  had  before 
him  two  or  three  sets  of  opinions,  in  entirely  opposite 
directions,  would  not  be  much  more  hopeful  than 
that  of  a  minister  at  present  who  has  no  opinions  at  all. 

13.583.  Even  in  that  case  would  it  not  show  that 
the  point  was  really  one  of  very  great  doubt,  whereas 
if  he  obtained  the  opinion  of  one  man  he  would  have 
nothing  to  guide  him  but  that  one  opinion,  and  he 
might  suppose  that  it  was  a  matter  of  certainty  and 
proceed  upon  that  supposition,  whereas  if  he  saw  that 
it  was  a  matter  of  very  great  doubt  he  would  exercise 
greater  caution  ? — The  question  is  difftcult  to  answer 
in  the  abstract,  because  I  do  not  know  in  what  indi- 
vidual cases  the  difiSciilty  and  need  have  been  found  to 
arise.  There  is  the  well-known  case  of  the  light- 
houses, in  which  the  Board  of  Trade  again  and  again 
consulted  scientific  men.  It  consulted  Professor 
Faraday  in  the  first  instance,  and  afterwards  Professor 
Tyndali,  and  I  never  heard  any  reason  to  believe  that 
it  had  grounds  to  be  dissatisfied  with  the  ox>iii]ons 
which  it  obtained.  Nor  is  it  easy  to  suppose  that  the 
opinions  would  have  been  more  valuable  if  they  had 
been  discussed  among  a  large  body  of  scientific  men. 
Whatever  errors  there  may  be  in  the  opinions  of  one 
individual,  at  least  they  have  an  unity  and  a  courage 
which  is  very  often  wanting  to  the  compound  opinion 
of  a  dozen  men. 

13.584.  In  the  case  of  the  lighthouses,  was  there 
not  a  commission  appointed  ? — There  was  a  commis- 
sion which  took  advice,  aud  the  advice  taken  was  that 
of  Professor  Faraday  in  the  first  instance,  and  I  think 
of  Professor  Tyndali  in  the  next,  but  I  speak  from 
geuei'al  recollection.  I  may  be  wrong.  I  merely  re- 
member reading  their  opinions  amongst  the  parlia- 
mentary papers  that  were  circulated. 

13.585.  {Professor  Smith.)  Your  Lord,ship  lias 
already  expressed  your  concurrence  in  the  opiiiion 
that  in  certain  directions  there  is  probably  a  very 
considerable  waste  of  academical  funds,  and  that  a 
certain  proportion  of  that  which  is  now  probal^Iy 
wasted  might  be  rendered  more  directly  useful  for 
educational  purposes  in  the  fii'st  instance  ? — My  know- 
ledge on  that  matter  is  of  course  only  the  knowledge 
that  a  man  can.  derive  from  cases  within  his  own 
observation,  but  from  all  that  I  have  heard  I  believe 
it  thoroughly  to  be  the  ca.se. 

13.586.  Has  your  Lordship's  attention  been  directed 
to  the  fact  that  in  the  University  the  amount  of  sciou- 
tific  teaching  which  is  provided  is  very  small,  viewed 
as  a  matter  of  quantity,  as  compared  with  the  amount 
of  teaching  that  is  provided  in  other  s^ibjocts  ? — It 
is,  T  should  say,  a  matter  of  notoriety,  that  the  teaching 
provided  at  Oxford  in  scientific  matters  is  most  of  it 
of  very  modern  institution,  and,  as  yet,  bears  a  very 
small  proportion  compared  to  the  teaching  provided 
for  the  more  ancient  subjects  of  study. 

13.587.  Then  you  would  not  be  indisposed  to  think 
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The  Marquess    tliat  it  would  ItC  ri^lit,  if  there  should  be  found  to  be 
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'<  surphLS  fimils  ixviuIilIiIl',  that  ii  very  considerable  pro- 
portion of  those  funds  should  bo  diverted  in  the  direc- 
2  tioii  of  IhcdC  newer  branches  of  knowledge  ? — Clearly 
my  view  in  tliat  whntcver  surphis  funds  may  be  found 
to  exirif,  tlie  first  claim  upon  them  is  for  the  teaching 
power  of  the  University  in  all  the  subjects  in  which 
the  Uni\'ersity  ouglit  to  leach,  and  wlieu  that  has  becQ 
fully  salislied  it  is  very  likely  that  there  ■\v'ould  still 
be  a  surjilus,  which  might  he  ai)pliod  in  the  manner 
which  I  have  suggested. 

13,5S8.  It  is  of  course  very  necessary  to  teach 
students  the  methods  of  research,  after  they  have 
received  such  a  training  as  (lualifies  them  for  a 
degree  or  for  a  high  honour,  but  thoy  still  have  to  bo 
tiiught,  so  far  as  it  can  be  taught,  how  (o  hecomo 
original  workers  ;  :iud  it  has  been  suggested  to  tho 
C'onnnissiou  lliat.  tlie  only  w:iy  in  whirli  tliat  can  he 
done  is  by  placing  such  young  men  under  the  care 
ol"  a  I'rufessor  who  is  Iiimstlf  at'liially  eng.iged  in 
originiil  I'esciirch,  and  whose  [jriuciprd  duly  original 
research  may  lie,  hut  wlio,  ne\<'rilu'lc,ss,  .'^Iiouhl  ba^'c 
as  a  part  of  his  duty  the  tiaiiiing  of  young  iiKm  in 
tliose  methods.  Ha\'c  you  evi.T  considered  that  to 
whicli  our  attention  has  Iteen  directed  lij'  some  of  tho 
wilnesses,  namely,  whether  the  functions  ei"  research 
might  not  be  very  advantfigeously  combined  with  a 
certain  class  of  educafionnl  functions? — There  is  no 
doubt  that  tlic  duty  of  education  and  the  duty  of 
research  cnn  ho  profitably  combined.  The  great 
danger  is  th;;t  the  education  will  be  made  to  occTipy 
so  large  a  p;irt  of  tln.^  man's  linir  thai  his  leisure  for 
rcseurcli  shiill  be  insufficient.  Everybody  conducting 
any  kind  of  research  will  require  the- assistance  of 
ap|irenticcs,  and  up  to  a  certain  point  they  will  not 
only  not  hinder  but  they  will  bu  useful  ;  but  it  is 
very  conceivaldc  that  n  man  might  be  required  to  re- 
cci\e  and  educate  so  m:my  young  men  in  the  character 
of  assistants,  that  practically  his  own  time  and  tliought 
would  \>v  entirely  engrossed  ;  but,  subject  to  a  pre- 
c;iutiun  a;jainst  any  such  dangra-,  I  quite  concur  that 
tin;  combination  referred  to  ^\■o^ld  be  a  very  prcjfitablc 
ari'imgi'ment. 

N!,o8y.  Another  difiiculty  has  been  stated,  as  to 
which  I  should  lie  glad  to  hi.'ar  your  Lordship's 
<]|iinion,  with  regard  to  cslablishing  jdnces  at  which 
the  exclusive  iluty  sliould  he  original  j-escarch,  and 
tJiu  dillicuity  is  this,  that  there  are  veiy  feiv  men,  if 
I  may  so  s;iy,  who  Iiave  originrdily  enough  to  occupy 
their  whole  time,  or  who  c;in  [irolitably  ilevote  the 
whole  of  their  time  to  original  reseai'ch,  and  it  is 
said,  idthougli  I  do  not  know  Avitli  what  truth,  that 
many  men  who  liave  a  great  deal  of  scientific  origi- 
ijali(y,!ire,  nevertheless,  tlie  better  for  not  ha\ing  their 
whole  time  absorbe'l  by  original  work,  and  that  they 
ri;riuire  a  change  of  work  of  some  otlier  kind  ;  that 
lias  Ijeen  giv(.'n  as  a  reason  w)iy  an  eflbrt  should  be 
Mi-'<dc  lo  combine  the  functions  o?  original  research 
will]  some  light  duties  of  a  j>rofessional  (jr  cdnc'i-tioiial 
kind    ■  '"  ■     ■  ■ 
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h-v  lo  obviate  that  supposed  danger?  — 
a  sidiject  on  which  no  one  could  really  give 
who  was  not  an  original  seeker  himscdf  ; 
ar  as  I  have  (iliscrved,  [lersfins  cTigaged  in 
ri'scai-eh  are  apt  instinctively  tn  seclude  (lirrn- 
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i:',,r/.l(}.  In  h),ea.kin-  ofdie  ,v.(:ibli;;lnnent  (,r  I;l!h 
tories  by  llie  Slati',  ynnr  l/.nl.sliip  appcaivd  h 
rather  to  l^eh-r  to  cbenMcal  lahnralnrics  ;  hnt  it 
not  r^seajK'*!  your  attention,  I  am  suit,  lliat  tin: 
of  physical  appa.ralu.-;  Is  :-n  very  en. at  as  tn 
ptiysieal  ili'inil-ii'.s  really  oiit  <•{'  I  he  i-eaeh  nf  ],, 
larg'i  nntrdjer  of  persnns  wim  prnl)a.l)ly  ml;i;li| 
ca|>abki  of  coiiiluel.Ing  sne.b  reseai'cbes  ;  and  Iti  eon- 
fit^quenee  of  there  being  no  sneh  iissistance  asMi^nn-d  to 
such    persons    as   a  Slate  laboratory,   in    which    they 


■ost 
put 
rry 
bo 


could  obtain  the  use  of  apparatus,  and  of  a  really 
fitting  building,  constructed  with  sufficient  solidity  for 
the  purposes  of  research,  a  great  many  persons  arc 
]irevented  from  entering  upon  researches  of  that  kind 
hy  the  want  of  means  ;  and  it  has  been  contended 
that  by  providing  laboratories,  at  the  expense  of  the 
State,  you  would  be  doing  no  more  for  such  persona 
than  has  been  done  for  learned  men  by  providing 
them  with  great  public  libraries,  as  you  would  he  only 
providing  tliem  with  the  opportunities  of  research, 
whicli  otherwise  they  could  not  have  ? — My  fear 
would  be  that  there  would  be  a  difEculty  in  providing 
laboratories  in  sufficient  numbers  to  satisfy  all,  as  jou 
can  provide  Iiooks  at  the  British  Museum  to  satisfy 
all,  and  that  the  result  would  be  that  very  often  those 
who  arc  least  fitted  to  obtain  any  useful  result  would 
engross  the  instruments.  For  the  purpose  of  really 
first-rate  workers,  I  thiidc  tliat  the  (Government  might 
Aery  advantiigeously  be  liberal  ;  but  such  liberality 
I  think  Avonid  be.st  take  the  form  of  an  increased 
grant  to  the  Iloyal  Society.  ]Jut  1  should  be  doubtful 
whelher  it  was  jiossible  by  any  moderate  expenditure 
of  funds  to  ]irovide  an  expensive  class  of  scientific 
instruments  of  all  kinds  for  all  the  persons  who  might 
be  iiiclinwl  lo  use  them. 

13,591.  (Professor  Huxhy^)  Wllh  respect  to  the 
question  of  what  we  may  call  "scientific  deaneries," 
does  not  this  occur  to  your  Lordship  as  a  possible 
objection:  that,  even  as  it  is  said  elsewhere,  deaneries 
are^  not  always  occupied  by  men  who  have  devoted 
their  lives  to  abstract  research,  so  there  would  be  a 
danger  that,  in  tho  scientific  world,  interest  with  a 
Minister,  or  interest  in  the  House  of  Commons,  might 
lead  to  the  aiipointraent  of  a  man  who  was  below 
tho  murk  of  those  scientific  persons  to  whom  the 
Minister  would  properly  give  such  an  appointment  ? 
—There  would  undoubtedly  be  that  danger  attaching 
not  only  to  ministerial  appointments,  but  to  every 
other  kind  of  appointment  that  it  is  possible  to  make. 
The  only  answer  that  I  can  give  is,  that  it  seems 
happily  to  be  the  case  that  jobbery  has  constantly 
diminished  in  the  bestowal  of  the  higher  appointments 
in  this  country  for  many  years  past,  and  one  hopes 
that  that  salutary  process  will  continue. 

13,-592.  On  the  other  hand,  when  there  is  connected 
with  a  scientific  jiost  the  duty  of  teaching,  or  of 
making  some  kind  of  appearance  in  public,  by  which 
public  opinion  is  brought  to  bear  upon  its  holder, 
there  is  surely  more  cheek  upon  jobbery  than  there 
is  in  cases  where  a  man  is  allowed  to  receive  an 
income  and  to  do  pretty  much  what  he  likes  with  it  ? 
— No  doubt,  and  one  might  give  as  an  instance  in 
support  of  that  view  the  ease  of  the  judcces,  whose 
appointments  I  suppose  are  less  jobbed  than  any  other 
apiH.Inlments  in  tho  world;  but  in  the  view'lbatl 
suggestc.l  I  said  that  it  might  be.  for  the  satisfac- 
tion of  the  puldic,  desirable  ^bat  n  certain  amount  of 
pubhe  appearance  should  be  exaeled  from  llie  persons 
ivho  iven^  n|ip(iinted. 

13,.';9n.  Your  Lordship  suggested  thnt  tiiey  should 
1)0  requiioi!  1u  give  not  more  than  our  or  two  lectures 
a  year,  but  I  presume  that  Vnu  would  liavc  no  objec- 
tion lo  extend  llial  ohiigalion  su  a,s  to  make  It  a 'real 
afHlelearn'spousihiliiylo  (iie  public  ?_That  would  bo 
a  maltrr  lor  careful  eonsideralion.  The  objeet  would 
be  In  corubine  the  nimost  innounl  i,f  r,'sponsihility  with 
the  smallesi,  elalin  upon  the  person's  linie. 

lo.oiH.  I  ihink  one  argument  whieh  has  been  most 
fre.pienlly  bi-ougbl  forward  by  Iho  wilnesses  in  favour 
oi'a  s.Meiidlie  <.uinieil  for  advising  the  miniskr,  in  pre- 
ierenee  (o  the  present  method,  is  (he  fact  1  hat  if  you 
had  a  seieutili('  council  whose  proceedings  were  more 
or  Jess  puklie,  (hey  would  be  under  tiie  check  of  public 
opinion,  wlu'rea?!  at  iiresent  tho  scientilie  adviser  to 
whom  llie  nnnisi.T  g,,es  is  under  no  cheek  whatever; 
on  strike  ytmr  Loi'dshiji  as  one  of 
-I  do  not  think  thatnniono-  l.lm 
Indian  Connell  tl„-ir  hr 
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analogy  of  the  Indian  Connfil  wi!h  llie  proposed 
Scientific  Council ;  but  supposing  a  scientific  council 
to  exist,  -wlietber  it  be  analogous  to  the  Indian  Council 
or  not,  would  there  not,  in  the  fact  of  the  publicity  of 
the  proceedings  of  this  scientific  council,  be  an  amount 
of  check  upon  its  proceedings  which  I  apprehend  does 
not  exist  in  the  case  of  the  Indian  Council  ? — I  £im 
afraid  that  you  would  have  to  admit  reporters,  and  if 
you  did  that  the  duties  of  the  council  might  not  be 
conducted  with  that  rapidity  which  would  be  necessary 
for  efficiency. 

13.596.  But  without  admitting  reporters,  would  not 
the  published  report  of  the  proceedings  of  the  council 
bo  a  sufficient  check — for  example,  you  are  aware 
of  the  manner  in  which  the  business  of  the  Govern- 
ment Grant  Committee  is  transacted,  and  that, 
althongh^no  reporters  are  admitted,  their  proceedings 
arc  virtually  public,  that  is  to  say,  the  results  are  all 
published? —  I  do  not  think  that  there  is  any  public 
check  upon  the  Government  Girnnt Committee.  There 
may  be  a  governmental  check,  but  the  public  at  large 
know  very  little  of  its  proceedings. 

13.597.  But  the  Fellows  of  the  Royal  Society  who 
are  interested  in  it  know  all  about  it  ? — Yes,  no  doubt. 

13,59S.  So  that  if  the  Government  Grant  Com- 
mittee made  recommendations  which  could  not  be 
justified  the  fact  would  become  public  ? — But  the  most 
ctficient  kind  of  committee  is  one  with  a  vciy  eflicient 
chairman,  the  rest  doing  nothing  at  all.  A  committee 
of  that  kind  would  make  a  very  good  show  indeed  in 
public,  but  there  would  be  no  check  whatever  on  the 
eifHjieney  in  scientific  worth  of  the  silent  monibcrs  of 
the  cominittec.  The  published  reports  of  the  com- 
mittee test  the  doings  of  the  committC(.i  as  a  whole,  but 
thev  would  have  nothing  or  very  little  to  do  with  test- 
ing the  doings  of  individual  members. 

13.599.  Still  that  is  an  ideal  committee,  and  one 
whicii  very  rarely  exists  in  practice  ;  it  generally 
happens  that  a  member  of  a  committee  has  something 
to  s;iy  as  to  the  decision  of  the  chairm:in  ? — Yes ;  but  I 
think  it  generally  happens  that  the  strong  members  of 
the  committee  do  lill  the  work  which  tlie  weak  men 
shuffle  out  of  very  much.  A  committee  which  shows 
very  good  results  in  public  may  be  very  lai-gely 
composed  of  inefilicient  men. 

13.600.  (Chair mail.)  I  think  that  what  has  been 
proposed  by  the  witnesses  who  recommend  a  council 
is,  that  in  every  case  in  wliich  an  opinion  is  asked  they 
should  furnish  .i  report  of  the  reasons  for  the  advice 
which  they  give  ? — I  am  afraid  that  if  the  council 
were  constructed  on  that  j)rinciple,  the  ministers,  who 
usually  have  their  time  very  fully  occupi(;d,  and  are 
desirous  to  avoid  work  as  much  as  possilde,  would 
consult  the  council  as  little  as  possible. 

13.601.  (Professor  If Kxler/.}  Is  your  Lordship  ac- 
quiiintedwith  the  machinery  of  the  Government  Grant 
Committee  ? — Not  very  clusely,  only  generally. 

13,602;  Do  you  consider  that  that  is  a  good  mode 
of  administering  funds  which  are  granted  by  the  State 
for  scientiiie  purposes  ?— As  far  as  I  know,  exceedingly 
good. 

13.603.  Supposing  that  any  larger  funds  than  the 
present  very  small  sum  were  granted  annually  hy  Par- 
liament for  the  advancement  of  i-c?jearch,  do  you  think 
that  the  (-Jovernment  Grant  Committee  would  be  the 
best  channel  through  which  these  funds  should  be 
administered  ? — I  think  that  no  better  could  I>c  found. 
There  is  no  body  which  is  so  thoroughly  well  consti- 
tuted for  the  jmrpose  of  representing  the  scientific 
v^orld  as  the  Committee  of  the  lioyal  Society. 

13.604.  You  prefer  that  to  any  new  fanglcd  scientific 
council  ? — Yes,  certainly.  We  know  how  it  works, 
and  it  would  be  pretty  sure  to  go  on  working  an  wcl! 
a,s  it  does  now. 

13.605.  At  present  I  am  given  to  understand  that 
all  the  appointments  at  the  British  j\Iuseum  are  made 
by  the  three  principal  Trustees,  who  are  the  Archbishop 
of  Canterljury,  the  Lord  Chancellor,  and  the  Speaker 
of  the  House  of  Commons  ;  and,  the  body  of  Trustees 
not  licing  represented  in  Parliament  by  any  responsible 
officer,  there  is  of  course  no  direct  check  upon  the 


proceedings  of  those  who  make  the  ultimate  appoint-  The Marquoes 
ments.  I  have  nothing  to  say  as  to  the  excellence,  ^f  SaksbuTjf, 
or  otherwise,  of  the  appointments  thus  made,  but  do  ' 

you  think  that  this  is  a  good  way  of  administering  the    26  Nov.  1372. 

affairs   of   a   large    department   such   as    the    British 

Museum  ? — Theoretically  it  is  almost  grotesque,  but  in 
practice  I  have  always  heard  that  the  appointments 
are  singularly  well  made. 

13.606.  Your  own  opinion,  therefore,  would  not 
lead  you  to  suggest  any  alteration  in  the  mode  of  ad- 
ministering the  affairs  of  the  museum  ? — I  am  disin- 
clined to  make  an  alteration,  except  where  there  is  a 
grievance  shown.  If  the  affairs  of  the  museum  are 
not  well  administered,  by  all  means  alter  its  govern- 
ment, but  when  a  thing  has  fitted  itself  by  a  process  of 
mutual  compromise  and  arrangement  to  the  demands 
that  are  made  upon  it,  I  think  it  is  very  undesiralde  to 
interfere  theoretically. 

13.607.  Do  you  think  it  desirable  that  the  British 
Museum  should  go  on  as  at  present  without  a]iybody 
exactly  responsible  for  it  in  I'arliameut  ?-— Tlie  real 
memiingof  the  word  "responsible"  is  '"liable  to  answer 
questions,"  and  I  do  not  think  that  the  duty  of 
answering  questions  has  really  exercised  much  check 
upon  the  public  departments  which  are  submitted 
to  it. 

13.608.  (Sir  John  Lubboch.)  I  rather  gather 
from  what  your  Lordship  has  said,  that  if  the 
Council  of  the  Royal  Society  thought  that  a  rather 
larger  amount  niiglit  well  be  allotted,  say  5,000/.  or 
10,000/.,  instead  of  the  1,000/.  which  is  now  granted 
for  scientific  research,  you  would  be  disposed  to 
recommend  an  increase  ol"  the  grant  ? — Yes,  certainly. 
I  think  that  it  ought  to  be  largely  increased. 

13.609.  With  reference  to  the  scientific  appoint- 
ments which  you  have  described  in  the  earlier  part  of 
your  evidence,  if  funds  were  set  aside  to  provide  an 
income  for  a  certahi  number  of  scientific  investiga- 
tors, would  you  make  it  incumljent  upon  the  holders 
of  sucli  posts  to  give  the  Government  the  benefit  of 
their  advice  and  assistance  upon  any  points  which  fell 
within  the  scope  of  their  special  subject;  or  would 
you  prefer  that  they  should  not  have  any  such  duties 
thrown  upon  them  ? — It  had  never  occurred  to  me, 
but  I  think  it  would  be  a  very  fair  and  salutary  pro- 
vision that  they  should  do  so. 

13.610.  If  the  funds  were  obtained  for  those  ap- 
pointments by  some  re-arrangement  of  the  University 
endowments,  as  has  been  suggested,  would  you  still 
leave  the  nomination  in  the  hands  of  the  Prime 
Ivlinister  ? — On  the  whole,  I  tJiink  my  experience  is 
that  those  nominations  which  are  made  in  i'ull  view  of 
the  public  arc  better  made  tlian  any  other  nomina- 
tions, and  if  there  is  no  i)ractically  ascertained  ground 
of  complaint,  I  should  recommend  that  tliey  should 
Ije  in  his  hands. 

13.611.  If  those  appointments  were  left  in  the 
hands  of  the  Universities,  there  would  be  a  natural 
tendency,  would  there  not,  to  appoint  those  connected 
with  the  particular  University.^ — Yes;  tliat  is  to  say, 
the  pi'essure  upon  the  University  autiiorities  to  do  so 
would  bo  very  great. 

13.612.  You  have  in<licat.ed  (he  opinion,  I  thiidi, 
that  t)ie  two  older  Universities  v,-ould  do  well  to  give 
more  weight  to  scientific  subjects  in  the  management  of 
the  University  studies  and  rewards  than  lias  been 
until  lately  the  case  ? — Yes,  but  I  think  that  that 
necessity  is  more  and  more  telt,  and  is  obtaining 
increasing  recognition  every  day. 

13.613.  That,  of  course,  is  (piite  independent  of  any 
question  as  to  whether  there  are  any  surplus  funds, 
or  not? — I  could  not  recommend  anything  so  k^voIu- 
tionary  as  turning  the  Professor  of  Greek  into  a  Pro- 
fessor of  Physical  Science ;  but  if  there  are  iVesh  funds, 
I  think  that  physical  science  clearly  has  the  first 
claim. 

13.614.  No  one,  of  course,  would  contenq>Iate  any 
interference  with  the  existing  holders  of  University 
chairs,  or  with  individuals ;  but  in  considering  the 
system,  it  would  be  independent  ol'  individual  con- 
siderations of  that   character  ? — I  should  certainly  be 
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loth  to  interfere  even  with  nn  existing  chair,  unless  it 
were  shown  that  the  eliaii-  was  not  administered  at  all. 
Tile  great  thing  which  1  t.liiiik  it  most  desirable  to 
avoid  is  the  raisiui,'  u]t  of  parties  in  favour  of  this 
class  of  teaching,  or  that  class  of  teachhig,  witliiu  the 
bosom  of  the  University,  and  any  such  measure  as 
that  would  be  exaspei'ating,  and  would  infallibly  have 
such  an  etfect. 

13,615.  Do  you  not  think  that  the  system  of  stnilies 
at  the  University  should  be  based  u)jon  general  <'nn- 
siderations,  rather  than  upon  the  aecldentof  jiarticnlar 
endowments? — If  I  were  forming  an  Univel'sity  in  tlii' 
lirst  instance,  undoubtedly  so;  but  J  should  be  \ciy 
apprehensive  of  distnrl)ing  existing  arrangements,  oj 
aeeount  of  the  bitter  feeling  wl  " 
excite. 

13,61(5.  But   if  it   is   a   (pa^sl 
were   reforming   it  in   the   etymological  s(  i 
word,  undouitteitly  1    would  give  more  pron 
physical  science  than  at  piescnt  exists. 

i.1,617.  (Dr.  SlmrjH-i/.)  With  relcrenrc 
scientitie  appointments  wiiieh  you  have  suggcsteil  in 
the  early  part  of  your  e\idenee,  would  you  consider  it 
advisable  that  there  should  be  any  definite  number  (d' 
them,  so  tlmt  when  oiu-  of  Ibeui  became  vacant  it 
would  be  required  to  be  lille^l  up  by  a  fresh  appoint- 
ment, or  that  the  appointment  sliould  simply  be  made 
wdien  cause  arose,  when  tlie  imlividnal  claims  were  of 
sui'h  a  nature  that  the  nnnister  was  justified  in  making 
the  ap]Huntment  ? — I  think  that  the  Litter  ccaiisi'  is 
too  invidious  for  our  jiulitieal  niaehinerv.  It  wunld 
be  absolutely  necess;iry  to  shield  the  minister  (iom  llie 
charge  of  making  a  place  liu'  the  sake  of  grntiiying  his 
own  inclinations  by  ap|ioiriting  an  individual  In  il. 
The  vacant  |dace  should  alwav,^  be  filled  np. 

13.618.  Does  your  Lordship  Ibink  Ileal  lliere  woul.l 
be  no  risk  in  the  case  of  a  vaeanev  oeenrriiig  that  it 
might  be  inadequately  filled  up  ? — 1  would  never  say 
that  of  any  human  a[ipoiutnienl,  talt  I  think  that  on 
tlie  whole  the  a|i|joinluients  by  Ihe  Ministry  t,{  the 
day  lia\e  been  (piite  as  well  made 
aji]aiinling  authraity. 

13.619.  laininit  at  all  [.resuniiiig  I 
conld  lie  better  Jilaeed  than  witi 
Government  of  the   day.      1    nieaii    that   in   case    of 
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vneancy  occurring,  which  must  bo  filled  np,  there 
might  not  be  an  individual  ready  and  suitable  to  be 
put  into  thut  position  ?— That  is  a  difliculty  which 
undoubtedly  occui-.s,  but  it  occurs  in  all  other  depart- 
ments of  learning,  and  I  do  not  think  that  you  could 
avoid  it  ill  this. 

13,620.  {CliiuriiKin.)  You  are  probably  aware  that 
some  years  ago  the  Government  gave  120,000/.  to 
i;lasgow  University,  to  provide  it  with  new  buildings, 
and  it  was  given  on  condilion  that  an  equal  amount 
ivas  raised  from  pi-i\-alo  sources,  and  we  have  had 
(ividence  before  us  from  many  of  the  Scottish  Uni- 
versities that,  as  a  rule,  they  lajusider  themselves  very 
poor  and  very  insullieiently  siqiplied  with  buildings. 
i)u  you  think  that  assistatiee  in  some  shape,  eitlier  to 
Ihe  .Scottish  Universities,  nr  to  other  institutions  of 
I  lie  same  kind,  is  objectionable  ? — The  objection  would 
aii-,r  simply  on  the  liltaiicial  gi'ound  I  hat  it  would  be 
viay  dilfii-nlt  to  mark  out  a  line  tor  sejiarating  these 
parlieiibtr    eases    ott'  from  all    others,    and     that    you 


might  \\\i<\  yourself  launched  upon 
ditiire  which  might  seriously  Iiampi 
the  Kxehecpier. 

\'.:><'>2\.  IJo  yriii  S(;e  yniu-  w;iy  lo  hi' 
priiieipl,.  ,,r  riiir  whieli  iiiigbl  <iui'le  ill' 
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:mil,  to  a.  cftrtain  extent,  in  the  way  of  te.ichincr  science. 
Perhaps,  more  mij^ht  be  done  in  that  way.  Indirectly, 
I  think  that  a  good  deal  might  he  done  by  a  t^tiniulus 
being  given  to  sciimtitie  teaching  in  tlie  Uuiverisities. 

13.626.  What  should  you  say  to  the  question  of  the 
State  giving  pecuniary  aid  to  new  institutions,  such  as 
Owens  College,  or  the  College  that  has  been  founded 
at  Newcastle,  or,  indeed,  to  some  of  the  old  institu- 
tions, the  Scotch  UniversitiLJs,  for  instance,  which, 
generally  speaking,  are  very  poor  ;  do  you  think 
that  it  is  ti  legitimate  appHcatiou  of  the  public  money 
that  some  of  it  should  be  granted  to  Universities,  or 
colleges  of  that  kind  ? — I  think  that  it  would  be  a 
very  fair  application  of  the  public  money. 

13.627.  You  do  not  sec  any  objection  to  it  in  prin- 
ciple?— Not  in  principle,  certainly;  but  I  should 
prefer  to  see  the  present  endowments  for  education 
i-atber  more  utilised  for  the  purpose  of  scientific  educa- 
tion than  they  are,  before  any  direct  votes  came  from 
the  public  money. 

13.628.  So  far  as  I  am  aware,  the  only  case  in  which 
the  public  money  has  been  granted  for  that  purpose  of 
late  is  the  case  of  the  UniTcrsity  of  Glasgow,  ia  which 
a  grant  of  120,000/.  was  given  by  the  State  for  new 
buildings,  on  condition  that  a  similar  amount  was 
raised  in  the  locality  ;  do  you  approve  of  such  applica- 
tion of  the  public  money  ? — I  am  not  particularly  well 
qualified  to  speak  upon  these  subjects.  It  is  not  a 
matter  which  has  come  before  me  in  any  way. 

13.629.  There  is  a  second  way,  is  there  not,  in 
which  you  think  that  the  State  might  promote 
science  ? — -Yes,  tiiat  is  with  regard  to  the  prosecution 
of  inquiries,  in  cases  where  the  iuquiry  can  best  be 
prosecuted  through  the  aid  of  the  State,  or  perhaps 
can  only  be  prosecuted  through  the  aid  of  the  State. 
For  instance,  in  such  cases  as  meteorological  observa- 
tions upon  a  large  scale  ■  these,  it  is  obvious, 
can  be  prosecuted  by  the  State  through  I  he  agency  of 
the  captains  of  vessels  or  of&cers  at  the  service  of  the 
Government,  and  could  not  be  so  well  prosecuted,  or, 
perhaps,  not  prosecuted  at  all  in  any  other  manner. 
And  many  other  cases  might  be  mentioned  in  which 
the  machinery  which  is  at  the  command  of  the  State 
is  the  only  machinery  that  could  be  employed,  I  sup- 
pose, for  producing  the  results  which  are  desired.  In 
those  cases  I  think  that  it  is  desirable  that  ihe  State 
should  place  that  machinery  at  the  disposal  of  science, 
so  to  3[)eak,  for  the  purpose  of  prosecuting  inquiries 
and  experiments,  provided  that  the  State  is  well 
assured  rhat  those  experiments  are  worth  prosecuting, 
and  that  the  methods  in  which  they  are  to  be  pro- 
secuted are  the  best  that  are  known  at  the  time.  For 
th;i,t  purpose,  I  think  that  the  State  requires  advice 
and  assistance. 

13.630.  Besides  objects  which  are  strictly  within 
the  limits  of  what  you  have  been  speaking  about, 
other  proposals  have  lieen  made  to  us,  recommending 
that  the  Sfjite  should  estabUsh  new  institutions  of 
various  kinds  for  the  promotion  of  science,  with 
j'Cgard  to  which  there  is  such  extreme  improbahiHty 
that  they  will  be  undertaken  by  any  other  body,  that 
the  witnesses  have  strongly  urged  upon  us  the  im- 
poj-tance  of  their  bemg  founded  by  the  State.  Such,  for 
instance,  as  additional  observatories,  having  somewhat 
different  objects  from  existing  o1>servatories,  and  the 
establishment  of  laboratories,  and  other  proposals  of 
the  same  kind,  some  of  which  you  may  bive  observed  ; 
do  you  see  any  decided  objection  to  the  public  money 
being  applied  for  those  purposes  ?— I  cannot  say  that 
I  see  any  decided  objection  to  the  public  money  being 
applied  for  those  purposes,  but  the  leaning  in  my  own 
mind  would  be  against  applying  the  public  money  in 
any  case  where  the  work  could  be  done  without  it. 

13.631.  I  think  we  have  had  a  great  preponderance 
uf  opinion  that  there  is  a  great  deal  of  scientific  work 
that  might  be  done  in  this  country  which  will  not  be 
<lono  in  all  probability  unless  the  Government  lends 
its  assistance  in  some  shape  ;  would  you  be  inclined 
l,n  Miz^n.^c  ivith  that  opinion? — I  think  that  is  very 
probable,  but  I  should  be   indisposed,  or  I  should  be 


slow,  to  say  that  the  Government  should  take  up  work 
of  that  land,  unless  probably  with  direct  reference  to 
some  important  national  object. 

13.632.  The  old  observatories  were  chiefly  for 
direct  astronomical  observations,  but  a  new  branch  of 
astronomical  science,  which  may  be  called  the  physics 
of  astronomy,  has  lately  sprung  up,  and  has  made 
great  progress,  and  we  have  hjid  a  very  decided 
opinion  expressed  that  that  branch  of  science  is  not 
likely  to  be  prosecuted  to  the  extent  to  which  it 
undoubtetUy  might  be,  unless  observatories  for  the 
purpose  arc  established  by  the  State ;  is  that  a  point 
upon  which  you  could  expnws  any  opinion  ? — I  do  not 
think  1  could,  because  I  have  not  sufficient  acquaint- 
ance with  the  subject  to  know  what  the  relative 
importance  of  such  inquiries  would  be.  I  would  only 
say,  generally,  that  I  think  that  a  considerable  call 
might  probably  be  made  upon  the  State  for  objects 
which  I  thizik  are  more  important,  and  I  think  that  if 
you  try  to  do  too  much  you  may  fail  in  getting  anything 
done. 

13.633.  If  the  State  undertakes  any  duties  of  this 
kind,  in  your  opinion  would  it  be  necessary  that  some 
provision  should  be  made  for  its  obtaining  proper 
scientific  advice? — I  think  so,  certainly ;  and  I  think 
that  with  regard  to  the  duties  which  it  actually  does 
now  undertake  such  advice  is  necessary. 

13.634.  In  your  experience  of  oflicial  life,  have  you 
found  any  instances  in  which  the  present  arrange- 
meuts  for  obtaining  advice  for  actual  administrative 
purposes  are  unsatisfactory  ?— Yes,  veiy  much  so.  It 
seems  to  me  that  a  minister  who  is  placed  at  the  head 
of  a  depai'tment  in  which  any  work  involving  the  neces- 
sity of  scientific  knowledge  is  done,  often  iinds  himself 
in  ii  most  disagreeable  and  helpless  position.  Ho 
comes  to  the  place,  having  had  probably  a  classical 
education,  and  having  turned  his  attention  to  questions 
of  State  policy,  and  other  matters,  but  probably  not 
knowing  his  A  B  C  in  science,  not  knowing,  possibly, 
the  difference  between  physics  and  physic  ;  and  then 
he  suddenly  finds  that  in  his  Department  a  good  many 
things  have  to  be  done  which  here  or  there  involve 
the  necessity  for  some  scientific  knowledge.  He  finds 
in  his  Department,  perhaps,  some  secretary,  or  chief 
clerk,  or  other  person,  who  has  had  a  little  acq^iaintanco 
with  what  has  been  done  in  this  way  in  the  Depart- 
ment, who  has  acquired  more  or  less  familiarity  with 
it,  and  who,  being  an  one-eyed  man  amongst  blind  men, 
is  thought  a  great  deal  of  as  a  scientific  authority. 
Then  comes  the  question  as  to  what  is  to  be  done, 
and  the  chief  of  the  office  goes  to  this  secretary,  who 
tells  him  with  more  or  less  confidence  that  such  and 
such  things  are  the  right  things  to  be  done,  and  that 
he  is  a  friend  of  professor  somebody,  or  professor  some- 
body else,  who  also  agrees  with  him,  and  the  chief  of 
the  Department  is  placed  in  very  great  difficulty, 
because  he  is  incapable  of  discerning  between  the 
merits  of  two  professors.  I  know  that  I  myself  once 
or  twice  came  across  important  questions,  involving, 
in  one  instance,  the  question  of  laying  a  new  telegraph 
cable.  There  was  a  great  deal  of  doubt  at  the  Trea- 
sury, when  1  was  Secretaiy  to  the  Treasury,  as  to 
which  would  be  the  best  course  for  laying  the  cable 
which  was  then  talked  of  from  Falmouth  to  Gibraltar. 
For  various  reasons  it  was  thought  best  that  it  should 
be  done  by  the  Government  itself  rather  than  through 
a  company,  and  I  found  myself  plunged  in  all  sorts 
of  questions  involving  a  knowledge  of  electricity,  and 
the  advantage  of  this  or  that  or  the  other  kind  of 
covering,  and  so  forth.  I  knew  nothing  about  it  at 
all,  but  I  had  the  assistance  of  the  advice  of  one  or 
two  men,  who,  I  was  told,  were  good  men.  After- 
wards we  were  told  that  we  had  not  consulted  the 
right  men,  and  that  if  we  had  consulted  somebody  else 
it  would  have  been  done  quite  dilferently,  and  that 
we  had  made  a  great  many  mistakes.  I  do  not  know 
whether  we  made  a  great  many  mistakes  or  not,  hut  I 
know  that  I  was  quite  in  the  dark  as  to  whether  we 
were  really  going  the  right  or  wrong  way  to  work. 
I  found  myself  again  (this  was  not  so  much  a  ques- 
tion of  science,  but  it  is  an  illustration  in  a  cognate 
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SHrS.H.North-  question),  when  I  \v:\?  at  the  Board  of  Trjule,  many 
cote.  Bart.,  ypavs  aijo,  in  a  \ovy  pcculi;ir  [lositlon  witii  reganl 
an.,  M.P.      to  teaching-  in  art.    The   Sebool  of  Design,   at  tliat 

_       time,   was  uulIct  the  Board  uf  Trade,  and  a  question 

27  Nov.  1872-  ^r^^  :u'i:<eii  upon  ■\vhat  jirinciples  the  teaching  of  orna- 
meiit  should  be  eonducied.  The  objeet  wilh  which 
the  school  had  been  established  was  (o  improve  the 
ornanientatlon  of  our  vnriuiis  nianuflictnres,  and  a 
school  was  cytabhslied  with  a  C-nuneil  of  distinguished 
gentlemen  at  the  head  td'  it,  but  there  e; 
disputes  :is  to  whetlier  it  was  necessary  t< 
drawing  of  the  ligure  as  the  fouiidal.Ieii  <.f  ll 
ofornauienf,  and  it  re;dly  ulliniatelv  came  li 
I,  who  knew  nothing  whatever  about  ail,  iia 
the  Department  which  was  rrspmisihlc  fo 
the  money,  whether  (lie  genUeinen  who 
teaching  the  drawing  n(  liie  ligin'e  was 
or  the  geiitlenien  who  said  that  it  was  a  waste  uf  tlu^ 
public  money,  were  right.  And  su  1  I'ould  mention 
a  good  many  other  easi  s  in  which  such  is  thr  case. 
For  instance,  with  regard  tu  the  gas  conipaiurs, — 
when  I  w;is  at  the  JSoard  of  Trade,  there  was  a  (jiies- 
tiou  of  regulating  tlie  gas  companies,  and  questions 
arose  as  to  whether  it  was  possible  to  provide  good  gas 
on  certain  terms,  and  so  Ibrth.  On  all  Ihoso  questions, 
which  a  responsible  minister  has  to  deal  willi,  lu^  had 
no  other  adviser  than  somebody  in  his  Deparlnirnt, 
and  some  man  with  a  name  iu  science  who  was 
recommended  to  him  from  outside.  He  does  nut 
know  the  difference  between  one  nnni  of  science  and 
another,  any  more  than  he  does  the  diiference  between 
one  iixed  star  and  another.  He  knows  that  so-and-so 
is  a  great  man,  but  whether  this  is  his  speciality,  or 
whether  he  is  quite  the  right  man  to  consult  on  the 
point  at  issue,  he  is  really  quite  in  the  dark. 

13,635.  Are  you  prepared  with  any  snggestions 
as  to  the  remedy  for  this  state  of  things? — i  can 
hardly  say  that  I  am.  I  have  seen  the  suggestion 
which  has  been  made  tiiat  the  Government  should 
nominate  a  council  of  scientific  people  wlio  should 
assist  them  in  tiiat  way.  1  have  great  doubts  whether 
such  a  council  would  work  well,  whether  it  w<iuld 
be  easy  to  constitute  it,  or  whether,  if  you  did  con- 
stitute it,  it  would  work  satisfactorily.  .M\-  ov.'u 
leaning  would  be  to  throw  the  responsibility,  as  now, 
upon  the  heads  of  the  dilierent  departments,  leaving 
them  to  get  the  l)est  scientific  assistance  they  cotdd, 
but  providing  for  the  maintenance  of  such  rehilions 
between  the  (-iovernmcnt  and  some  scientific  Imdv 
external  to  the  Govermnenl,  such  as  the  Unyal 
Society,  perhaps,  as  would  ctmlilc  tlie  Government 
to  take  ail  vice  from  that  society  as  to  the  best  men 
to  consult,  and  also  as  to  the  i»ossibili(y  of  the  work 
that  was  ]aopo-ed  to  be  undertaken. 

13,'>:}'i.  li'tlK' dulies  of  thr;  Council  of  tla^  Koyal 
Soei..-ty,  siq>))o>iiig  an  arrangeiin-nt  of  the  kind  were 
madi',  w-i-re  to  beeomi;  consiik^rablo,  luii^dd  there  nut  be 
a  rlillieiilty  in  calling  upou  tliem  to  discharge  kucIi 
duties  without  any  jiaymejil,  and  woulil  it  not  \n.:  a 
iiiatUT  of  eonsldi'rahle  ditlieully  to  pay  a  binly  con- 
stituted as  the  Council   of  the    Uoy;il    Sncirly    i,? I 
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by  a  fee,  as  you  woulj  remunerate  a  lawyer  by  a  fee, 
for  the  service  which  he  was  to  render. 

13,637.  You  see  strong  objections  to  any  council 
nominated  by  the  Government ;  perhaps  you  may  have 
observed  tliat  the  proposals  laid  before  us  by  the  wit- 
nesses have  taken  a  good  many  different  forms,  .some 
recommending  a  very  extensive  organisation,  others  one 
of  a  iiiueli  more  limited  extent ;  but  your  objections 
AVOlild  ap[ily  to  a  conneil  in  any  shajje  nominated  by 
' — Yes;  1  think  that  it  would  cjiuse 
rt  of  tlie  departments;  and  1  think 
Id  al-o  very  likely  cause  ji.ilousy  on  the 
men  of  science.  That  is  a  point  upon 
ait  so  \vell  speak,  but  1  feel  sure  that  there 
leal  de.il  of  jealou.sy  on  the  part  of  the 
it  any  council  were  apjiointc^il  to  regulate 
;e  of  the  (iovejannent  in  scientific  matters, 
and  lo  say  how  money  ought  io  be  spcait,  what  money 
ought  to  be  spent,  and  what  ought  to  be  done,  aud 
what  ought  not  to  be  done.  With  rcgai'd  to  that  case 
of  which  X  was  speaking,  of  (he  .School  of  Design,  I 
know  that  there  was  very  great  jealousy  at  that  time. 
The  oi:f;;uiisation  of  that  council  was  this  : — .A  certain 
nniuber  of  eniinent  archilects,  sculptors,  and  painters, 
and  other  persons  were  put  upon  it,  and  they  partly 
fell  out  among  themselves,  and  then  it  was  necessary 
for  the  President  of  the  JJoard  of  Ti'ade,  who  was 
responsible  for  the  .spending  of  the  nnmry,  lo  side  with 
one  paity  or  the  other,  anil  to  decide  ^vhat  was  to  be 
done,  wdiicli  lie  was,  of  coui>e,  not  very  competent  to 
do.  Then  came  u  great  deal  of  <-.vternal  jealou.sy  on 
the  part  of  the  other  artists  whose  views  were  set 
aside,  and  there  was,  at  the  same  time,  a  good  deal  of 
jealousy  on  the  part  of  the  Ijoard  of  Trade,  it  being  told 
that  because  these  artists  held  this  and  that,  therefore 
they  were  to  spend  the  public  money  in  this  way 
or  the  other  way.  Similarly,  I  might  mention  as' 
an  instance  in  which  I  saw  the  germs  of  jealousy, 
the  Committee  of  Military  Sanitary  Organisation, 
wiiich  is  referred  to,  T  sie,  by  Captain  Gallon 
in  his  evidence.  Whilst  I  was  at  the  India  Office  it 
was  perfectly  true  that  a  gi'eat  many  questions  wa^re 
referred  to  that  Cimimiltee  and  thy  gave  very 
Talii.alile  advice,  but  I  could 
great  deal  of  jealousy  on  111 
wa're  the  military  members 
India  of  the  interference,  as 
Sa  Hilary  C'liinmil  tee.  Tie-  mil  it: 
'■  are  tlie  people  wdui  are  laspi 
"  of  Ihr  money  and  for  doing  winit  is  i 
"  do  not  see  why  tbo.se  eeiiliemen,  who 
"  lo  do  with  thai,  are  to  dielale  In  lis 
"   not  iiece|it   llieir  suggeslions.'      Tliel 
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13,638.  Do  you  think  tlmt  difficiilties  would  arise  of 
a  linancial  kind  ? — Yes,  I  think  that  there  would  be 
various  difficulties.  In  the  first  place,  I  do  not  under- 
stand liow  this  body  would  be  constituted.  Of  course, 
different  plans  are  proposed,  but  I  see  it  is  generally  said 
that  it  should  be  well  paid.  Now,  if  the  members  were 
to  be  well  paid,  they  would  feel  it  their  duty  to  earn 
their  money,  and  if  they  did  that  they  would  interfere 
a  good  deal,  and  if  they  were  to  interfere  a  good  deal 
they  would  excite  the  jealousy  of  which  I  speak,  and 
also  they  would  probably  make  such  large  demands 
upon  the  public  funds  as  would  raise  the  Chnucellor  of 
the  Exchequer's  indignation,  find  then  there  would  be 
a  good  deal  of  difficulty  in  getting  what  was  necessary. 
It  would  be  found  that  the  estimates  of  the  Department 
must  somehow  or  other  be  out  down,  and  the  first 
direction  in  which  they  would  be  cut  down  would  be 
ill  those  items  of  expenditure  which  were  propo.sed  by 
the  external  body.  The  Department  wouUl  look  after 
and  support  its  owu  expenditure,  but  it  would  bo  very 
jealous  of  the  expenditure  which  was  imposed  by  a 
body  which  was  acting  ah  extra. 

13,639-  {Professor  Stokes.)  I  think  that  one  plan 
which  was  suggested  was  that  in  case  of  the  institution 
of  such  a  council  the  members  should  be  paid  a  certain 
fee  according  to  their  attendance,  in  which  case  the 
total  remuneration  would  probably  not  be  very  great  ; 
would  there  be  the  saroe  objection  to  such  a  scheme  as 
that  ? — I  think  that  if  you  had  a  council,  that  would  be 
the  best  mode  of  remunerating  it,  but  I  do  not  know 
that  it  would  be  free  from  objection. 

13.640.  {Chairmaii.)  Probably,  if  your  scheme  with 
regard  to  making  use  of  the  lloyal  Society,  or  any 
otiicr  scheme,  were  adopted,  you  would  sooner  or  later 
feel  it  indispensable  that  the  ministerial  responsibility 
should  not  he  weakened  in  any  way  ? — I  think   it  is 

•essential  that  you  should  maintain  the  principle  of  the 
responsibility  of  the  head  of  a  department  for  the  work 
which  is  done  as  well  as  for  the  money  which  is 
expended. 

13.641.  And  that  be  should  not  ho  able  to  throw 
any  part  of  the  responsibility  upon  his  advisers  ? — No, 
because  you  would  never  be  able  then  to  fix  the 
responsibility  anywhere. 

13.642.  You  are  aware  that  1,000^  o  year,  which 
is  commonly  called  the  Governmeut  Grant,  is  placed 
annually  at  the  disposal  of  the  Koyal  Society ;  have 
you  considered  whether  that  amount  could  without 
objection  be  increased  ? — I  should  think  that  it  might 
be  increased  if  a  good  pbn  were  proposed  for  the 
expenditure  of  the  money. 

13.643.  Have  you  had,  in  your  experience,  appli- 
cations submitted  to  the  Government  for  aid  towards 
objects  of  a  scientific  character  not  actually  connected 
with  the  administrative  duties  of  any  department,  but 
for  some  scientific  expedition  or  the  like  ? — Yes,  at 
the  India  Office  there  were  frequent  applications  of 
that  kind. 

13.644.  Have  the  same  difficulties  occurred  in 
knowing  how  to  deal  with  those  cases  as  with  matters 
arising  in  the  administration  of  the  office  ? — Of  course 
they  are  not  the  same  kind  of  difficulties.  I  do  not 
think  that  the  experience  of  the  India  Office  is  iire- 
cisely  similar  to  that  of  the  Government  offices  in 
England,  because  there  is  greater  liberty  on  the 
part  of  th(^  Government  of  India  in  dealing  with  the 
funds  that  are  at  its  disposal ;  and  in  tlu.se  cases  it 
was  usual  to  take  the  opinion  of  the  Govi-rnnieiit  of 
India,  and  probably  of  experienced  members  of  the 
council;  but  still  there  was  a  great  want  of  prin- 
ciple in  saying  what  should  be  done  and  what  should 
not  be  done;  how  Hir  money  should  be  spent  for  jour- 
nies  of  discovery,  and  other  matters  of  that  sort,  and 
what  shoidd  be  done  for  the  promotion  of  the  geo- 
loo-ical  survey,  or  anything  of  that  kind,  with  refer- 
ence to  which  we  should  have  been  (ho_  better  very 
often  for  getting  advice  from  some  authority. 

13.645.  Several  of  the  witnesses  have  stated  to  the 
Commission  that  they  feel  that  there  is  consideraljle 
uncertainty  as  to  how  applications  of  that  kind  will  be 
dealt  with;  have  you  anything  to  suggest  upon  that 
p^Ji^t  ? Tlicre  can  be  no  doubt  that  one  Secretary  of 
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State  would  take  quite  a  dilTerciit  view  from  another ; 
a  great  deal  depends  upon  the  individual. 

13.646.  In  all  such  eases  should  you  like  to  see  it 
become  the  established  practice  for  the  Government  to 
apply  for  advice  to  the  Royal  Society  ? — Either  to  the 
Royal  Society  or  to  some  other  body.  Possibly  it 
might  be  the  rule  that  in  all  eases  of  exploration  they 
should  apply  to  the  Geographical  Society. 

13.647.  {Professor  Jhixley.)  There  is  one  other 
point  which  has  been  suggested  by  some  of  the  wit- 
nesses who  have  been  before  us  with  respect  to  the 
utility  of  a  scientific  council  ;  and  that  is  this,  that  a 
scientific  council,  the  reports  of  whose  proceedings 
sliould  he  published,  would  be,  to  a  certain  extent,  under 
the  control  of  public  opinion  with  regard  to  the  recom- 
mendations that  it  made,  and  it  has  been  suggested, 
upon  that  ground,  that  such  a  council  would  be  prefer- 
able to  the  irresponsible  advisers  to  whom  the  minister 
has  now  occasion  to  apply.  Wliat  is  your  opinion  upon 
that  subject? — I  had  intended  to  say  that  I  do  not  like 
the  present  system  of  applying  to  irresponsible  advisers, 
and  that  I  should  desire  to  see  some  more  systematic 
mode  of  proceeding  adopted. 

13.648.  Is  there  any  other  mode  which  occurs  to 
you  besides  the  establishment  of  a  scientific  council  ? — 
As  I  have  said,  I  should  prefer  using  some  council 
appointed  ab  extra  and  not  by  the  Government. 

13.649.  You  would  prefer,  for  example,  the  existing 
Council  of  the  Royal  Society  to  a  body  newly  formed 
ad  hoc"? — Yes. 

13.650.  {Chairman.)  Do  I  rightly  understand  your 
principal  recommendation  to  be  that  the  Government 
should  go  to  the  Royal  Society,  not  necessarily  to  get 
advice  from  tliem  on  the  points  on  which  they  want 
it,  but  to  find  out  from  tJiem  where  they  could  get  the 
advice  that  they  require  ? — Quite  so. 

13.651.  {Professor  Huxley.)  Are  you  acquainted 
with  the  machinery  of  what  is  called  the  Governmeut 
Grant  Committee  ? — No,  I  am  not. 

13.652.  That  committee  is  appointed  by  the  Council 
of  the  Royal  Society  of  members  of  its  own  body,  and 
to  those  members  are  added  other  persons  who  do  not 
for  the  time  belong  to  the  administration  of  the  Royal 
Society,  so  that  the  Governmeut  Grant  Committee 
forms  a  sort  of  scientific  parlLament  of  about  40  per- 
sons, representing  all  the  different  interests  of  science 
in  the  country.  Would  you  think  a  body  of  that  kind 
the  sort  of  body  which  might  be  looked  to  for  advice 
with  advantage  ? — I  should  think  it  might. 

13.653.  {Sir  J.  P.  Kay-Shuttleworth.)  I  under- 
stood that  your  chief  apprehensiou,  in  the  constitution 
of  a  scientific  council,  is,  that  it  may  obtain  an  in- 
convenient authority,  and  that  considerable  friction 
might  aiise  between  it  and  the  departments  of  admini- 
stration ;  but  would  not  that  be  very  greatly  modified 
if  the  body,  whether-  it  were  the  Council  of  the  Royal 
xSociety  or  any  other  body  constituted  with  the  more 
distinct  intention  of  discharging  the  functions  which 
are  to  he  committed  to  it,  had  simply  a  consultative 
constitution,  and  discliargcd  duties  like  those  which 
you  have  suggested  might  be  discharged  by  the 
Council  of  the  Royal  Society  ? — I  am  afraid  that  after 
a  time  it  would  be  said  that  that  I»ody  was  of  no 
particular  use,  and  that  it  would  be  rather  disrega.rded  ; 
and,  unless  it  had  some  kind  of  authority,  it  could  hardly 
bo  maintained. 

13.654.  There  are  institutions  of  a  scientific  character 
already  more  or  less  connected  with  the  Government. 
For  cxamjdc,  there  is  the  Meteorological  Committee, 
which  co-operates  with  the  Hoard  of  Trade,  and  there 
is  likewise  the  Royal  Observatory  ;  and  it  has  been 
suggested  to  this  Commission  that  more  observatories 
should  exist,  and  that  their  capacities  of  action  sliould 
be  enlarged;  and  it  has  been  also  suggested  that  the 
functions  discharged  by  the  British  Museum  should  be 
enlarged,  and  the  same  also  with  regard  to  the  Drpart- 
ment  at  Kew.  In  relation  to  all  those  institutions,  the 
Government  at  ]>rescnt  has  no  advice  hut  that  which 
it  seeks,  and  it  is  under  the  difficulty  of  being  for  the 
most  part  coustituteil  of  men  who  have  not  had  a 
scientific  education  ;  would  there  not  be  some  advant- 
age derived  from  having  a  permanently  constituted 
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-  coLiiicil,  to  ivhich  the  Goverumcut  in  its  several 
(iep:irtraent8  eouKl  go  for  advice  in  relation  to  the 
government  of  these  sevcriil  institutions  ? — 1  Joubt 
Ailirthcr  such  a  council  would  either  conimnnd  public 
confiLlcnce  very  long,  or  command  the  rewpcct  which 
it  .shoidd  have  from  the  Govcrnuient  itself,  if  it  were 
a  creiifion  of  the  Government.  Yon  might  ii]»i>uint  in 
the  tJr^t  int-tancc  some  very  eminent  mcQ.  Probably 
you  would  not  got  a  great  many  of  the  most  eminent 
men  to  give  fi  great  deal  of  time  to  work  of  that  sort, 
;ind  you  woulil  have  to  take  those  who  were  willing  to 
r-pare  the  time  necessary  for  the  discharge  of  the 
duties  of  the  eoniieil.  Thi^y  would  continue  for  some 
time  in  otfiee,  and  they  wonid  adu|)t  certain  ideas,  and 
tlieir  constant  eunlaet  with  I  he  Government  would 
rather  lead  them  to  say,  ''  This  sort  oi' tiling  cannot  be 
done,"  because  llie^-  would  take  into  consideration 
administr;ilive  pninis,  ;unl  would  iinl  givi-  jinrely 
seientitie  adviee.  They  would,  Ibrrrib'iv,  cease  to 
Jtos^ess  the  eonlidrnee  nV  the  [,\\\A\<-  .mlside.  TInTc 
would  also  be  more  eminent  men  who  woidd  say, 
■■  Thr.-e  ;ire  old  wnmen  who  are  going  on  in  a  cerlaln 
••  roiuine,  and  we  do  not  allaeli  much  \.;due  to  Avhat 
"  they  say-"  Arnl,  on  tin 
have  tin.'  same  advanlngeu 
I'llering  adviee  or  making 
menl  which  a  boilyreernil 
wtu'Id  would  ha\r. 

i;i.'i.-..:.    Iblt   if  Ihr  C,KlHril,.f  (1 
It.'  aduiinistei    a  et.pu?iderab!y  inert 
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hail  to  fulfil  the  functions  of  advice  flescribctl  by  yoiu'- 
sclf  with  respect  to  the  appointment  of  individual 
investigators  for  the  aid  of  particular  Departments  ot 
the  Government,  and  it  likewise  had  some  relation  to 
the  institutiouB  to  which  I  have  already  adverted,  it 
would  be  loaded  with  an  amount  of  work  which  would 
scareiilybe  consistent  with  its  present  independent  and 
voluntary  origin  ;  would  it  not,  in  that  ease,  he  desirable 
to  five  it  some  more  [n^rmancnt  constitution  ? — I  dare 
say  it  might,  but  that  is  a  point  which  1  have  not 
consiilered.    I  have  no  plan  of  my  own  upon  the  subject. 

13  (>')(>.  It  has  been  suggested  to  the  Commission 
that  'there  might  be  connected  with  the  Ministry  of 
Educaticm,  if  it  should  be  founded,  some  council  of 
scieiildic  adviw^  with  respei^t  to  all  the  Departments  of 
Scientific  Ivlm'ation,  and  which  might  likewise  dis- 
chaige  some  of  those  functions,  being  controlled  by  the 
MinbilcT  (if  Education  ;  would  that  relieve  any  of  the 
dillieulties  which  you  appreheml? — 1  think  that  it 
would  be  very  desirable  that  tin?  Council  of  Educa- 
tion, or  the  Minister  of  h^dncation,  should  have  the 
ad\Ier  of  good  seientifie  jirrsoiis  to  assist  him  in 
directing  the  scientific  education  of  the  country  ;  but 
1  should  doubt  its  b.ing  very  advantjigeous  to  mix  up 
that  work  with  the  other  kind  of  duties  to  which  you 
ba\e  referred. 

l;i.*i.;T.  {Chdinitfin.)  Do  any  other  [mints  occur  to 
you  nu  wiiii-h  you  would  desire  (o  gi\'e  us  the  benefit 
of  yoin-  opinion  ? — I  do  not  think  that  any  other  points 
oeeui  to  ine. 


Adjourned  nine  die. 
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The  Reverend  Tii.iM\s  Fnwi.Ei:,  JI..\..  examined. 

13,().>.   (  Clioiriiiati.)  I    believe   you   are   a   Fellow  they  are  frequently  on  the  more  ireiiernl  aspects  of  the 

aii'l  'ininr  of  Lincoln  College,  (Jxford  ? — Yes.  subjects,  and,  as  a  ride,  they  require  far  more  i>rc|iara- 

13,'i.j9.  Will  you   lie  good  enough    to  state   to    us  lion  than  the  old-fashioned  College  lectures  useil  to 

n])on  wdiat  forms  of  teaching  in  the   University  you  require.      I    have  brought    a  coi>y  of    the  "  Oxiord 

\\\Ai   to   remark? — First  of  all,  there  is  ]enlVssorial  Uiiiversily  (Gazette,''  which   contains  the  siitjects  of 

teaching,  which   is   given  bv   Uiiivcr-^ily  juorr—oi-  or  prnfi'ssors"  lectures  for  this  term,  and  also  some  of  the 

icief-r-  ;  -f.eondh,  tlicre  is  tuturi.al  (eiahing,  wliich    is  scbemes  of  combined  College  lectures. 

L'iveii    by    the    lulors    or    lecturers    of   lie;    College,;  l.l.liOS.   Could  you  enumeriiti' eouveiiiently  the  suh- 

ajid  thinllv,  there  is  ]iiivate  tenehiifg.  wliich    is   giM.ii      jects  ollh imbined  leclurcs  ?— .\,  an  illustration  of 

le,-  private  lulor.-.  \\li;il   I  say  with  regard  to   leetitling    U|ion    subjccls.  I 

'  ly,(i';0.    What    is  the   rehilioii  ol'  tlie   prof'ssoriel  to  I'md    tieil'iii    the  Lileiie  lluniaidoies  School,  which   is 

the  tiiloiial  leaching  ?— The  most  geni'ial  disliiieti llie   school    wilh    which  1  am    principally   acquainled, 

].,  |iralia|i.s.  that  the    pnil'essorird    teaeliiie.'    i«   "ii    sol.-  tlien^is   a    lecture    upon    the  History  of 'lueeU  I'hilo- 

jeet-  rather  than  on  books,  whereas  the  tiit.ii nil  teach-  sopliy,  which,  in  old  titties,  would    Iniye   been  thought 

'ing   is    on    liciok"    rather  tlisii    on    snl.jeets.      Lilt   tliat  lilt  Iks    to  In'  a  stlbjcel  lor  a  |.iofessor's   lecture,      Thcu 

is   hy   DO   llie;i|i,     ||  1 1  i  Vel- s  1 1  y     the    ea,e;     \  CIV    oltell     till'  lllelV     lire     leetulVS     oil      liolliail     ILMoIV— tlol     on     par- 

tutoriid    tescliilig     is      peireellv    iiolist  i  iieiiislcilde    from  I  icnhll-  Looks    coiinceted  eitll    lininaii    H  isloty— 1ml  OU 

llie    |il.,re.„,rl;il     tcsieliiiig,    slid    oec„«i. llv    tlie    |in,.  speciiil    depiirtmeiits    of    the    siihiect.        Aeain,     I    find 

le.-oriid  tearliiiig  i-  oil  l.ooks  nitlic f  lliMO  on  siilijicts.  in  tlu'    eonilMMed    leeluies    giMsi'  \n    the  Mathematical 

l:i,(i(.l.    A  sysleii,  ofeomlii I  College   lectures    has  'I'litors    (and     I     M-e    rrolissor  Smith  lectures   in    that 

siiseii.      j)oi-    tliat    iith-et   the    dclinitionof  llie  limits  course,    altliougli    he  is    a     Professorl.   that    ihcre    are 

l|et^veell  ti.e  lotorial  I  the  |iiol'essorial    teaching  ?    -  several    snhiects    vliich    \yonld    not    lane    heeii   taught 

Ye,,  to  a,  very  gre;,t   ,  >,teol.       Seveial     of   llo'     lectures  ky    College'   lulors    wbetl     I     Was     tiivsellail    lUideVgra- 

givcai   Uiidei  the  eoiiikiiied   sysliiii  of  leetiires  me  really  dilate.        j'eilisps     ivliat     I. say     a  |  i|',l  ies    st  ill     iiioia-'     lO 

tu-ofi'ssoriid.  the  .mnil.iiied    leelu^e^   given'  ky    the    modern    hisloty 


\:',,<V]2.   Altliougli  tie 
lliat  is  to    say    tley   aj 


■y  are  given   t,y 


I   ky  liitmtsi' — 'I'es  ■        te 


Im-ge  classes  ;    mid         III 

f'llMklNHIl    rtll.l.Htii;    I.KC'ltlllKS 


.      I  will  lenvi'  this  ••  Ca.ette"  with  Ihe  Conl- 
{IniiiiliiHi  ill  (III-  Sililli].' 


•  riato's  llciiiitillc,  Hook  V. 
I'Nilo's  PoiOig.  (long,  and  I'liaedr 
Plato's  l(c|iiil.li<;,  IJook  1. 


t     kinaiK   lleiMSioae 
^b■.  \'\mh;  {l.iiicolii). 
Mr  IM, ,1.1,1  (Oii.t). 
Mr.  M„„re  ((.i,.c™'B), 

■■i;,>„L,,,md  fr,,,,,  t.wtTcr 


Mi,ii,l,.v.  We.tn.'s.tnv.  iiii.l  lOl.tiii.  at  tn. 
Meat:.,,  Weitnes,ki'v..lll.t  tOilllo.lU  10. 
Moiiihiy,  VVcilccs.ti.y,  a... I  Fiiikij .  ill   to. 
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r?.^.') 


13,664.  Tlio  attempt  to  organize  the  Collogc  lectures 
with  reference  to  Uiiivorsity  lectures  is  chiefly  con- 
fined  to    the    subjects    of  luuthemjitics    und    modern 


history,  is  it  not? — I  would  rather  put  it  in  this  way.   Rev. T. Fowler 

Th(.q-e  has  been  very  little  attempt    to  organize  the  ^•^^^ 

College   lectures   with    refei-once    to    the  TrofeHSorial        ,,      T    _ 

11  March  1873 


'  Roman  History,  ftoui  the  end  of  the  1 
Third  Punic  War.  / 

Roman  History,  from  the  DeCimvirate. 
Novum  Organura. 

»  Greek  History,  mth  Aristotle's  Politics. 
Aristotle's  Ethics,  Books  I.  VI.  X. 

■•  Aristotle's  Ethics. 

Aristotles  Ethics,  Book  I. 
Aristotle's  Ethics. 
History  of  Greek  Philosophy. 
''The    Moral    Systems    of    Shaftesbury, "1 
Hntchesoa,  Butler,  and  Hume.  J 

Higher  Algebra  (Determinants  and  Theory  1 
of  Niunhers).  J 

Analytical  Geometry  (Modern  Methods,  &c,). 

Differential  Calculas  (Geometrical  Appli-  "1 
cations).  J 

Integral  Calculus  (Higher  Course). 

Dynamics  of  a  Particle. 

Rigid  Dynamics, 

Optics. 

Problems  in  Pure  Mathematics. 

Problems  in  Mixed  Mathematics. 


Mr.  Grose  (Queen's). 

Mr.  Creighton  (Merton), 

Mr.  Wallace  (Merton), 

Mr.  Dill(C.C.C.). 

Mr.  Pater  (B.N.C.). 
f  Mr.  lUingworth  (Jesus)        \ 
\      (forMr.  Thursfield).  f 

Mr.  Magrath  (Queen's). 

Mr.  Pater  (B.N.C.). 

Mr.  Wallace  (Merton). 

Mr.  Powler  (Lincoln). 

2.  Matiikmatics. 

Prof.  II.  J.  S.  Smith  (BalUoI). 

C.  J.  C.  Price  (Exeter). 

C,  J.  Faulkner  (University). 

Prof.  H.  J.  S.  Smith  (Balliol). 
G.  Edmundson  (Brasenose). 
W.  Chadwick  (Coi-pus  Christi). 
C.  J.  Faulkner  (University). 
W.  Esson  (Merton). 
W.  Chadmck  (Corpus  Christi). 


Monday,  Wednesday,  ami  Friday,  at  II. 

Wednesday  and  Friday,  at  11. 
Monday,  at  U. 

Monday,  Wednesday,  and  Friday,  at  12. 
Monday,  Wednesday,  and  Friday,  at  1^. 

Tuesday,  Thursday,  and  Saturday,  at  10. 

Tuesday,  Thursday,  and  Saturday,  at  10. 
Tuesday,  Thursday,  and  Saturday,  at  12. 
Tuesday,  Thursday,  and  Saturday,  at  12. 
Tuesday  and  Saturday,  at  1. 


Tuesday  and  Thursday,  at  9. 

Wednesday  and  Friday,  at  9. 

Wednesday  and  Friday,  at  10. 

Thm'sday  and  Saturday,  at  1 1 . 
IHiesday  and  Thursday,  at  9. 
Wednesday  and  Friday,  at  10. 
Tuesday  and  Thursday,  at  12. 
Monday  and  Wednesday,  at  11. 
Tuesday  and  Thursday,  at  10. 


These  Lectures  will  be  open  to  gentlemen  belonging  to  the  Colleges  of  -which  the  above-mentioned  gentlemen  are  Lecturers. 
Gentlemen  not  belonging  to  these  Colleges  and  wishing  to  attend  any  of  the  Lectures,  may  do  so,  with  the  consent  of  their  College 
Tutors,  upon  payment  of  a  fee  of  1/.  for  each  course. 

3.  Modern  History.^Lectoeiiis  will  begin  on  Wednesday,  Jandaky  29. 


Mr.  Eoase  will  lecture  at  Exeter  on  — 

English  History,  from  I-Ienry  III,,  on  Tuesday  and  Thurs- 
day, at  10 
English  History,  from   WilHam  III.,  on   Wednesday   and 
Friday,  at  10. 
Mr.  Owen  will  lecture  at  Christ  Church  on — 

The   Reign  of  George  III.,  on  Monday  and  Wednesday, 

at  11. 
The  British  Conquest   of  Southern   India  (continued),  on 
Saturday,  at  12. 
Mr.  Kitchin  will  lecture  at  Christ  Church  on — 

Em'opean  History  from   1763,   on  Tuesday  and  Thursday, 

at  12. 
The  Papacy  during  the  Sixteenth  Century,  on  Monday  and 
Friday,  at  12. 
Mr.  Bright  will  lecture  at  University  on — 

European   History  from   1 648,  on  Thursday  and  Saturday, 
at  10. 
At  Balliol  on — 

English  History    (England  iifter   Cittbolie  Reaction)  from 
Mary  to  the  RebeUion,  on  Thursday  and  Saturday,  at  12. 
At  New  College  on — 

The  Distinctive  Features  of  English   History,  on   Friday, 
at  10. 
Mr.  George  will  lecture  at  New  College  on — 

The  History  of  the  Papacy  and  Western  Europe,  from  476, 
on  Tuesday  and  Saturday,  at  10. 


Political  Science,  on  Wednesthiy,  at  12. 
International   Law,  on   Monday  and  Wednesday,  at    10. 
(For  gentlemen  intending  to  offer  it  instead  of  a  Special 
Subject  in  the  Plistory  School,  or  for  those  beginning  it 
for  the  Law  School.) 
Mr.  Laing  will  lecture  at  Balliol  on — 

English  History,  from  Richard  L,  on  Monday  and  Wednes- 
day, at  11. 
At  Wadham  on — 

The    Distinctive    Featm-es    of    French    History    from    the 
Earliest  Times  to  the  Eve  of  thn  Revolution,  on  Tuesday 
and  Thursday,  at  U, 
Mr.  Creighton  will  lecture  at  Merton  on — 

Italy  during  the  Renaissance,  on  "Juesday  and  Saturday, 

at  10. 
The  German  Reformation,  from  1.535;  on  Thursday,  at  10. 
Mr.  Knox  will  lecture  at  St.  John's  on— 

The  English  Reformation    (continued),    on    Mondny    and 
Friday,  at  12. 

These  Lectures  will  be  open  to  all  Members  of  the  following 
Colleges  ; — University,  Balliol,  Merton,  Exeter,  Oritsl,  Qm'cn's, 
New  College,  Lincoln,  Magdalen,  Corpus,  Christ  Church, 
Trinity,  St.  John's,  Wadham,  St.  Mary  Hall,  and  to  all  other 
ptrsons  by  special  arrangement  with  the  Lecturer. 


4.  Nathual  Science. 

Mr.  Wyndharo  will  give  a  Course  of  Lectures  on  the 
"  Minerals  which  are  of  importance  as  the  Constituents  of 
Rocks." 

This  course  is  one  of  a  series  which  will  include  "  The 
Minerals  which  are  of  importance  as  Ores  of  the  Metals  and 
Sources  of  Chemical  Products,"  "  The  Minerals  of  Coal  and 
Saline  Deposits,"  &c.  &c.,  and  is  iutende  for  students  engaged 
in  the  study  of  Chemistry  and  Gcolog}-. 

Time — Tuesdays  and  Saturdays,  U  9  a.m. 

Course  begins  Saturday,  February  J . 


Merton,  Magdalen,  and  Jesus  Colleges. 

Place — Magdalen  College  Laboratory. 

The  course  will  be  in  connection  with  a  practical  class  for  the 
recognition  of  the  Minerals  mentioned  in  the  Lecture,  to  bo  hi-ld 
in  the  Mincralogical  Laboratory,  University  Museum. 

Further  notice  of  this  will  be  gi\'cn, 

Mr.  Chapman  will  continue  his  Lectures  on  "  The  Ouf.lines  of 
Zoological  Classification," 

Place — Magdalen  College  Laboratory. 

Time — To  be  arranged. 


Psalms  33-72,  Hebrew  Text  and  Septua-  [ 
gint  Version.  f 

Prayer  Book  (Part  il.)  and  Ancient] 
Liturgies.  J 

The  Subject-matter  of  Exodus. 

Introduction  to  the  Gospels  (Part  IL). 

St.  Paul's  Epistles  to  the  Ephesians,| 
Philippians,  &c.  J 

Pearson  on  the  Creed,  Articles  III.,  IV.,  V. 

Irenaeus  adv.  Haer.  III.  (Text). 

Textual  Criticism. 


.').  Theology. 
Mr.  Ueane  (St.  John's). 

Mr.  IncG  (Exeter). 

Mr.  Ilanbury  (Wadhara). 

Mr.  Jayue  (Jesus). 

Mr.  Mylne  (Keble). 


Monday,  Wednesday,  Friday,  at  12. 
Tuesday,  Thursday,  at  1 0. 

Tuesday,  Thursday,  at  11. 
Monday,  Friday,  at  U). 

Monday,  Friday,  at  12. 


Wednesday,  Saturday,  at  10. 
Thursday,  Saturday,  at  12. 
Tuesday,  Thursday,  at  11. 


Mr.  Mylne  (Keble). 

Mr.  Wordsworth  (Brasenose). 

Mr.  Hammond  (Exeter). 

Those  -who  are  not  members  of  the  Colleges  to  which  the  Lecturers  belong  may  be  admitted  to  the  Lectures  on  payment  of  1/. 
for  each  course. 

The  Lectures  ^vill  begin  on  Wednesday,  January  29.  Those  who  wish  to  attend  are  desired  to  call  between  1  and  2.30  p.m.,  on 
Tuesday,  January  2^.—{0-vfvrd  University  Gazette  for  January  24,  1873.) 

a  Continued  from  last  Term. 
The  Philo.sopliical Lectures  on  this  List  arc  open  to  members  of  Mcrton.Orid,  Queen's,  Lincoln,  Brasenose,  ;\nil  .lesiisCollOL'cs.  ami  tliflti.^t'irir.il 
Lci'turcs  to  momliei's  ol'  tbv  above  CoIIckcs.  and  also  of  Coi'pus.  The  Lectures  are  also  open  to  other  memlHjrs  ol'  tlie  Univiirsity  by  spwial  arrange- 
ment M^ith  their  Tufcory.    The  Lecture  marked  b  is  open  to  all  members  of  the  University. 
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Pev.  T.  Fowler,   lectures,  or  tbe  Professorial  lectures  with  reference  to 

JU.A.  the    College    lecturey,    except  in  the  depiirtnients  of 

— T  mathematics  and  modern  history. 

1 1  March  1 873.        j  3,665.  Do  you  think  such  an  organ  isation  desirable  ? 

"       — I  think   it  very  desirable,  indeed,    if  it    could    be 

attained. 

13.666.  Is  there  any  likelihood  of  its  beint;;  carried 
out? — 1  should  be  id'ruid  thi^re  is  not  much  likelihood 
of  its  being  carried  oul,  unless  some  cousitlerable 
changes  are  made  in  the  character  of  the  Professoriate. 

13.667.  Wliat  are  the  <2;roLinds  upon  whieb  you 
think  it  <lesirable  tliat  professorial  teaehin*;  should  lie 
largely  extended?— I  think  thvro  Avouid  be  nmeh 
more  thorough  study  t>f  the  subjeets  on  (he  part  of  the 
Undergraduates.  1  also  think  that  we  should  produce 
a  much  larger  proportion  of  students  amongst  the 
Graduates  themselves.  I  can  see  no  way  of  promoting 
mature  study  iu  the  University  except  by  an  increase 
of  the  Professoriate. 

13.668.  What  steps  would  you  take  ibr  the  accom- 
plishment of  those  objects  ? — 1  should  not  very  Lirgc^ly 
incre.ise  the  number  of  Professors,  or  what,  periiaps,  I 
may  call  Principal  Professors,  though  certainly  it  wnuld 
be  necessary  to  do  so  in  some  subjects,  especially,  1 
think,  iu  the  subjt'ct  of  Natural  Science ;  but  1  should 
add  to  the  present  body  of  Professors  a  new  class, 
"who  might  be  called,  with  reference  to  the  existing 
Professors,  Assistant  Professors,  or,  if  they  were  called 
professors,  the  present  professors  miglit  be  called 
Principal  Professors.  I  think,  if  that  were  done,  the 
Principal  Professors  might  be  relieved  from  a  large 
amount  of  teaching,  tliough  I  would  still  require  a 
certain  amount  from  them,  and  that  the  ordinary 
teaching  iu  all  the  higher  departments  of  study  might 
be  undertaken  by  the  Assistant  Professors ;  that  is  to 
say,  I  would  transfer  to  the  Assistant  Professors  some 
of  the  duti(,'s  now  performed  by  tbe  Professors,  and 
also  some  of  the  duties  now  performed  by  the  College 
Tutors. 

13.669.  Do  you  see  a  sphere  of  action  for  auy 
other  class  of  Professors  ? — Yes  ;  I  should  contemplate 
all  the  Professors  of  whom  I  have  spoken,  whether 
Principal  Professoi>  or  Assistant  Professors,  as  being 
^c^:ident  in  the  University,  and  taking  a  considerable 
part  in  the  instruction  of  the  Undergi'aduates.  Hut  1 
think,  in  addition  to  the  resident  professors,  theru 
might  very  usefully  be  instituted  a  class  of  Profi^ssors 
on  whom  there  should  be  no  obligation  of  resilience.  I 
should  expect  these  Professors  to  deliver  a  certain  num- 
ber of  lectures  in  the  course  of  the  year,  and  1  shimld 
be  inclined  to  make  their  profi-ssorships  (ci'minnhk;. 
It  would  then  l-e  possible  to  bring  up  to  tlic  Uni\'ersity, 
liom  time  to  time,  some  of  the  more  eminmt  mm  in 
each  department  of  science  or  literature,  who  would,  1 
think,  add  life  to  tlie  studii-s  of  tlu^  |)laci',  and  who 
would  occasionally  produce  books  whieli  niigljt  gi\r 
a  gri-at  imi)etus  to  the  study  of  their  subject,  or 
throw  gj-eal  light  upon  it.  Ar:  additional  reason  lui' 
instituting  such  a  class  of  Professors  is,  that  I  do  not 
think  tlie  University  is  likely,  oven  af(('r  the  re- 
distribution i>r  its  re\'ctiui-s,  to  1k'  abli'  to  give  sueli 
larg*!  stipentl.s  lo  its  Prnli;ssors  as  i<i  |ri[j[)i,  rniii  of 
first-rate  ability,  who  havi^  a  splicie  hrlbrc  Ihrni  in 
London,  to  corne  and  reside  pcrniani-nl  ly  in  OxCunl. 
lint,  by  having  pi-ofessorsiii[)S  of  some  300/,  or 
400/.  a  yeai',  tin;  only  reijiiireinciit  Iicing  a  cei'tairi 
number  of  leetiU'es,  we  ojight  h<i].e  lo  atl  raet  for  sliort 
periods  tln^  most  ciniiKjnl.  mi^i  in  the  ennnliy.  In 
fact,  we  do  a  littler  in  (liis  dircel. ion  at  pi'esent.  Mr. 
Iluskin  is  DOW  leeliiring  in  Oxlor.l  its  hol.Iing  a  ter- 
minabk^  profcssoi-ship  of  the  kind  I  dcserihi'.  Sir 
Henry  Maine,  (bongh  holding  a  perniaitent  professor- 
ship, is  praet.ieally,  I  beliirve,  relieved  Ironi  ri'sidence, 
and  is  required  lo  give  only  asnudl  nnnilieror  lectures. 

Now,  in  the  case  of  both    these  genllei ,   I   presnnio 

it  would  have  been  ini|)OSsibI.-  to  seenii^  iheii-  serviees 
had  the  University  insisted,  as  it  does  in  l.he.  oiist;  of 
its  ordinary  Profi;sKOis,  on  u  six  monlhs'  resideiK-e.  in 
the  year,  and  on  stringent  I'egnlatluitH  with  regard 
to  the  nundier  <if  lectnres  to  be  dellvei'c.d, 

13.670.  (J'rofessor  Jluxlei/.)  Will  you  kiiully  bay 


whether  you  would  propose  to  assign  to  the  Assistant 
Professors,  whom  you  mentioned,  the  duties  which  are 
commonly  performed  by  demonstrators  in  teaching 
physical  science  ? — I  speak  with  a  certain  amount  of 
ignorance  with  regard  to  physical  science,  but,  so  far 
as  I  understand  the  question,  I  should  certainly  say 
yes. 

13.671.  Tliat  is  to  say,  you  would  make  their  teach- 
ing pia'soua!  to  the  students  ? — Yes. 

13.672.  And  demonstrative  upon  the  apparatus? — 
Yes. 

13.673.  {Dr.  Sharpcy.) — Then,  j)erhap3,  you  will 
state  explicitly  what  you  conceive  would  he  left  for 
the  Principal  Professors  to  do? — To  deliver  a  certain 
numbei'  of  lectures  in  the  course  of  the  year. 

13.674.  Upon  wliat  ? — Upon  either  the  general 
aspects  of  the  subject,  or  upon  some  branch  of  the 
subject  carried  beyond  the  point  to  whicli  it  eould  be 
studied  in  ordinary  books.  In  fact,  I  should  regard 
the  Principal  Professors  as  being  tlie  persons  who 
were  advancing  learning  and  science,  whereas  the 
Assistant  Professors  would  be  mainly  engaged  in  teach- 
ing tlie  better  class  of  Undergraduates,  that  is  to  say, 
the  Undergraduates  who  go  up  for  honours. 

13.675.  The  Assistant  Professor  who  would,  gene- 
rally speaking,  cori-espond  to  a  demonstrator  in 
physical  science,  would  set  f'n.'e  the  Professor,  so  as 
to  enable  him  to  devote  liis  energy  to  something 
higher? — Yes.  Perhaps  you  will  allow  me  to  say 
that  I  think  there  w"uuld  be  another  great  advantage 
in  the  scheme  which  I  propose.  At  present  there  is 
hardly  auy  chance  of  promotion  in  Oxford.  And 
wdiat  1  think  is  essential,  if  we  arc  to  retain  our  best 
men  in  the  University,  is  to  have  some  hierarchy  of 
oflices  through  which  a  man  might  gi-adually  pass, 
giving  him  some  hopes  ibr  the  future. 

13.676.  (Chairman.)  Will  you  be  good  enough  to 
descrilie  wdiat  you  consider  to  be  the  obstacles  to 
Collegiate  teaching  at  present  ? — Tlie  great  obstacle 
I  think  is  the  smalluess  of  the  Colleges,  aud,  I  may 
add,  in  many  cases  their  isolation.  There  are  at 
present  in  Oxford  19  of  the  older  Colleges,  Keble 
College,  and  five  public  Halls,  besides  one  or  two 
private  Halls,  that  is  to  say,  there  are  26  or  27  dis- 
tinct eenlres  of  instruction.  These  Colleges  and  Halls 
are  of  very  various  sizes,  some  of  them  containing 
U[>wards  of  200  Undergraduates,  and  others,  I  believe, 
not  containing  30.  Until  wJihin  my  own  recollection 
each  of  these  Colleges  and  Halls  attempted  to  give 
an  entire  course  of  instruction  to  its  Undergraduates, 
and  that  tradition  still  lingers  on  to  a  great  extent. 
It  is  tjiiite  obvious,  I  think,  that  the  instruction  given 
by  societies  so  small  as  some  of  these  are,  must, 
unless  they  seek  assistance  from  outside,  be  really  of 
an  exceedingly  elementary,  and  very  often  of  an 
extremely  inisatisfactory  chai-acter. 

13,(t77.  Does  this  o|ierate  in  a  special  manner  as  a 
discouragement  to  the  newer  and  less  ]ioimlar  sub- 
jects of  study  ? — Certaiidy  ;  because  even  in  the  largest 
Colleges  it  is  exceedingly  difJicult  to  iind  teaching  in 
every  braueh  of  study  {'iieouraged  by  the  University, 
and  in  the  smaUer  Colleges  an.l  Halls  it  is  absolutely 
iin|iossible. 

13,67M.  TIh^  schemes  (d'  eoMd.)iMed  lectures  have 
been  chiefly  brought  about  l>y  a  desire  to  overcome 
these  diinculties?_Ycs. 

13,679.  Will  you  stale  your  opinion  of  the  elVect  of 
liiem?_I  think  the  cll'eet  has  been  very  beneficial, 
but  I  regard  the  cond)iiied  lectures  as  merely  a 
transition  to  something  better.  Wlieu  two  or  three 
Colleges  coinhiiio  to  give  instruction,  either  generally 
or  in  some  special  braiudi  of  study,  it  is  j.hiin  that  the 
Tiltorsean  devote  I  IkmiiwIvcs  more  e\elusively  lo  those 
branches  which  they  are  most  competent  to  teach,  and 
that  the  Undergraduates  will  have  better  teaching  from 
the.  best  Inloi'  on  each  subject  in  a  group  of  two  or 
tluH'c  (Colleges  than  IVom  the  liest  tutor  on  eacli  sub- 
ject in  his  own  College.  T  idso  attach  great  importance 
to  sevei'al  men  being  lirought  togctlier  in  the  same 
lecture.  I  recollect  the  time  vhen  many  of  (ho 
lectures  did   not  consist  of  more   Ihiui   three  or  four 
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Undergraduates,  and  of  course  it  was  very  difficult 
for  a  tutor  to  put  forth  his  best  powers  under  such 
circumstances.  At  present,  when  a  man  lectures  to  20 
or  25  Undergraduates,  he  is  certain  to  take  pains  in 
preparing  his  lectures,  and  will  probably  be  on  bis 
mettle  while  delivering  them. 

13.680.  Can  you  state  what  number  or  proportion 
of  the  Colleges  arc  included  in  these  combinations  ? — 
There  are  various  combinations.  The  most  complete 
one  existing  at  present,  I  believe,  is  that  between 
Balliol,  New  College,  and  University  College.  Lincoln 
and  Oriel  Colleges  are  contemplating  a  still  more 
complete  union.  At  present,  in  the  subject  of  Liters 
Humauiores  for  the  final  classical  schools  there  is  an 
union  between  Merton,  Oriel,  Queen's,  Lincoln, 
Brasenose,  and  Jesus  Colleges.  In  the  subject  of 
modern  history  there  is  an  union  between  no  less  than 
14  Colleges  and  one  Hall.  I  may  also  add,  that  a 
system  has  gi'own  up  by  which  tutors,  without  any 
formal  union  of  lectures,  exchange  pupils,  so  that  if 
there  are  only  two  or  three  Undergraduates  in  a 
College  reading  one  subject  they  ai'e  sent  to  the 
tutor  of  another  College  who  has  a  larger  class, 

13.681.  You  regard  the  work  at  present  being  done 
as  a  step  towards  some  othei"  arrangement  ? — Yes, 
certainly.  In  most  cases  there  is  no  definite  arrange- 
ment between  the  Colleges  as  to  payment,  uor  is  there 
any  satisfactory  plan  of  organising  the  lectures. 
Moreover,  many  of  the  tutors  who  lecture  in  these 
schemes  have  a  number  of  miscellaneous  duties  which 
it  is  difficult  to  unite  with  the  quasi  professorial 
teaching  which  they  give  to  the  groups  of  Colleges. 

13.682.  The  principle  which  is  involved  in  this 
voluntary  organisation  of  combining  Colleges  for  the 
pm-poses  of  teaching  would  extend  to  a  central  Uni- 
versity system  ? — I  think  a  very  large  proportion  of 
what  is  done  by  these  combined  schemes  of  lectures 
would  be  much  better  done  by  the  University,  if  the 
University  had  a  sufficient  staff. 

13.683.  Supposing  that  there  were  that  staff,  and 
that  the  organisation  were  completed,  and  were  placed 
under  some  Board  of  Studies  or  other  central  authority, 
there  would  still  be  occasion  for  lectures  to  small 
classes,  would  there  not  ? — I  think  so.  I  think  our 
present  system  of  combined  College  lectures  is  some- 
what defective,  from  not  being  supplemented  by  cate- 
chetical lectures.  It  is  impossible,  however,  in  many 
cases,  for  a  tutor  to  find  time,  both  for  lectures  to 
large  classes  and  for  catechetical  lectures. 

13.684.  Besides  which  there  would  remain  the 
private  assistance  and  advice  to  be  given  to  students 
in  private  ? — Yes,  and  that  I  think  of  great  impor- 
tance. I  regard  it  as  being  of  great  importance  that 
each  student  should  be  put  in  an  official  relation  to 
some  tutor  to  whom  he  can  go  in  cases  of  difficulty, 
and  fi'om  whom  he  can  receive  advice. 

13.685.  If  the  organisation  were  completed,  and 
the  whole  of  the  Colleges  were  thus  co-ordinated  with 
a  Boai'd  of  Studies  or  other  central  authority,  the  pro- 
fessorial teaching  might  be  supplemented  by  that  given 
by  the  Tutors  ? — Yes. 

I3,6S6.  The  work  of  the  one  might  be  appropriately 
combined  with  the  work  of  the  other  ? — Yes. 

13.687.  The  tutorial  teaching  might  be  a  means  of 
testing  a  student  with  regard  to  the  work  done  by 
the  professor  ?— Yes.  I  think  that  the  tutors  would 
have  an  important  function  in  testing  the  instruction 
given  both  by  the  Professors  and  by  the  Assistant 
Professors. 

13.688.  But  even  for  the  present  arrangements,  do 
you  consider  that  the  College  unit  is  a  satisfactory 
basis  ? — I  think  that  the  College  unit  ought  to  be  a 
larger  one  than  it  is  at  present.  I  am  not  prepared 
to  say  that  there  are  not  one  or  two  Colleges  in  Oxford 
sufficiently  large,  but  it  would  be  a  great  advantage,  I 
think,  to  group,  more  or  less  intimately,  some  of  the 
smaller  Colleges  and  Halls. 

13.689.  So  that  even  for  the  assistance  of  students 
in  their  studies,  and  the  strictly  tutorial  work,  you 
would  desire  to  form  larger  aggregates  than  those 
which  now  exist  in  the  Colleges  ? — Certainly.     Per- 


haps  I  may  illustrate  what  I   mean.      I  will   take  a    Hev.  T.  Fcit>ler, 
College  having  60  or  80  Undergraduates ;  there  are  M.A. 

several  Colleges  of  about  that  size.     In  such  a  Col- 

lege,  at    the  present   time,  there    will    probably    be    n  March  1873. 
only  two  or  three  men  reading  natural  science  ;  per-  ~ 

haps,  only  five  or  six  reading  modern  history,  ten  or  a 
dozen  readiug  for  honours  in  the  final  classical  schools, 
and^so  on.  Now  it  is  very  difficult  to  provide  even 
advice  for  those  students  who  are  reading  the  less 
popular  subjects,  and,  of  course,  to  provide  College 
instruction  for  them,  except  by  a  system  of  combin'a- 
tion,  is  absolutely  impossible. 

13.690.  You  would  organise  the  matter  so  that  the 
Tutors  of  a  College  or  a  group  of  Collegts  should,  as  a 
rule,  lecture  in  subordination  to  the  Professors  and 
Assistant  Professors  of  the  University  ? — Yes,  as  far  as 
that  could  be  done,  but  I  think  it  would  be  quite  im- 
possible to  lay  down  a  definite  rule  upon  that  subject. 
There  are  many  circumstances  in  Oxford  which  would 
render  such  a  rule  so  odious  that  it  would  be  found 
practically  impossible  to  carry  it  into  effeet.  I  have 
DO  doubt,  however,  that  if  we  had  a  really  efficient 
Professorial  staff  in  each  subject,  the  College  Tutors 
would  be  only  too  glad  in  most  cases  to  lecture  in 
subordination  to  it.  To  give  one  reason  only  for  the 
impossibility  of  laying  down  defiuite  rules  as  to  the 
subordination  of  lectures,  even  supposing  that  you 
were  to  draft,  from  time  to  time,  the  most  efficient 
Tutors  into  the  Professoriate,  there  would  still  spring 
up  other  Tutors  taking  a  prominent  position  in  the 
University,  and  it  would  be  very  difficult  to  induce 
them  to  undertake  only  the  subordinate  branches  of 
a  subject  when  probably  they  felt,  and  their  friends 
felt,  that  they  were  quite  as  competent  to  lecture 
upon  the  higher  branches  of  the  subject  as  the  Pro- 
fessor or  Assistant  Professor.  As  a  rule,  however,  I 
think  that  the  younger  men  (and  that  the  College 
Tutors  would  generally  be)  would  be  only  too  glad  to 
lecture  on  the  less  difficult  branches  of  the  subject  and 
leave  the  more  difficult  or  more  important  branches  to 
the  Professoriate. 

13.691.  You  have  no  doubt  reflected  upon  the 
nature  of  any  governing  bodies  which  should  have 
authority  for  the  co-ordination  of  the  Colleges  and  the 
regulation  of  the  relations  between  the  Professors,  the 
Assistant  Professors, and  the  Tutors  ? — I  have  reflected 
on  it : — I  think  that  is  one  of  the  great  difficulties 
which  we  have  to  encounter.  But  I  should  expect 
much  from  voluntjuy  organisation.  I  think,  if  the 
Professors,  the  Assistant  Professors,  and  tlie  College 
Tutors  were  to  meet  at  the  beginning  of  Term,  there 
would  practically  be  little  difficulty  in  drawing  up 
a  common  lecture  list.  We  are  so  accustomed  to 
act  together  in  Oxford  that  I  should  be  very  sanguine 
that  the  difficulties  would  disappear  if  the  matter  were 
left  to  voluntary  action.  On  the  other  hand,  any  com- 
pulsory organisation  would  provoke  a  good  deal  of 
resentment. 

13.692.  Out  of  this  discussion  and  this  voluntary 
arrangement  there  would  come  ultimately  to  be  some 
form  which  would  be  recognised  as  the  ordinary  mode 
of  action  ? — I  think  so. 

13.693.  Do  you  anticipate  any  advantage  in  economy 
by  the  arrangement  of  a  fusion  of  Colleges  ? — Yea, 
considerable  economy  would  be  eflected  by  the  fusion 
of  some  of  the  smaller  Colleges,  and  the  amount  wouhl, 
of  course,  depend  very  much  upon  the  extent  of  the 
fusion.  If  you  could  actually  unite  the  Corporations 
of  two  small  Colleges  you  would  require,  for  instance, 
only  one  Head,  only  one  Dean,  and  only  one  Bursar, 
and  it  would  also  effect  a  large  saving  in  the  staff'  of 
College  servants, 

13.694.  What  are  the  obstacles  to  a  fusion  of  the 
Colleges  ? — In  the  present  state  of  Oxford,  I  think 
there  are  few  obstacles  to  a  fusion  of  the  educa- 
tional staff  of  some  of  the  Colleges,  but  to  the  fusion 
of  the  Corporations  there  are  certainly  very  con- 
siderable obstacles.  Each  College  has  its  traditions, 
its  history,  and  its  peculiar  associations,  and  many 
members  of  the  College  would  probably  be  loth  to 
merge   these    in    some   common   foundation.     It  ap- 
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'.  T.  Fowltr  i)ears  to  mc  that  the  advantages  to  he  gamed  by  ri 
M.A.  comtiieto  fusion  in  certain  cases  are   so   great  that  I 

should  he  willing  to  sacrifice  the  counter  advantages 

March  1873.  ^■^\{y^■\l  I  Iiavc  named,  though,  at  the  same  time,  I  quite 
jipiji'cciato  their  importauct.'. 

13,695.  Are  your  own  feelings  and  oi)inions  upou 
tins  matter  participated  by  any  considerable  pro- 
portion of  the  Fellows  of  small  Colleges  ? — I  should 
iiardly  say  a  considerable  iiru|iurtioii,  hut  tlua'c  are  a 
good  many  who  share  my  views. 

13,G9().  The  pro^i'css  of  discussion  tends  to  bring 
out  the  advantages  of  the  fusion  and  to  diminish  the 
repugnance  which  is  felt  to\vards  it  ? — I  tliiiik  sti.  I 
must  add,  however,  that  I  do  not  suppo-c  tl];il.  Ihr, 
proposal  has  been  widely  discussed  in  ()xrnrih  It 
would,  probably,  be  quite  new  to  many  mendicrs  of  the 
XJnivcrsily. 

13,'>07.  AVhat  do  yuii  think  has  liecn  the  tendency, 
in  {ho  course  of  your  cxperiencr,  as  respects  the 
separate  Collegiate  action,  as  contrasted  with  tho 
development  of  the  power  and  authority  td'  the  Uni- 
versity?— When  I  first  camo  up  to  Oxford,  whicli 
■was  about  22  or  23  years  ago,  an  Undergraduate  rarely 
looked  for  instruction  beyond  bis  own  College.  A 
College  undertook  to  give  instruction  in  classics, 
mathematics,  ancient  history,  and  ancient  philosophy, 
and  very  few  Undergraduates  studied  any  otiter 
subjects.  The  only  Professors  resorted  to,  as  a  rule, 
were  one  or  two  of  the  Professors  in  Physical  Science 
and  the  Professors  in  the  philosophical  subjects.  Since 
that  time  there  has  been  a  gradual  tendency,  on  the 
part  of  the  Undergraduate,  to  look  more  to  tlie  Uni- 
versity for  teaching  and  less  to  his  College.  The 
College  Tutors  have,  of  recent  years,  encouraged  this 
tendt^ncy,  but  I  recohect  the  time  when,  in  many 
Colleges,  students  would  have  been  refused  permission 
to  absent  themselves  from  a  College  lecture  in  order 
to  attend  an  University  lecture.  Perhaps,  I  shoukl 
also  add  that  the  Professorial  teaching  now  has  more 
rfference  to  the  subjects  of  examination  than  it  liad 
ai.  the  time  when  I  was  an  Undergraduate. 

13,69Sl.  The  Professorial  is  now  in  nmre  ]ii:rfrct 
harmony  with  the  Tutorial  teacjiing  of  the  Colleges  ? — 
\>-.',  there  is  a  elnsi^r  .■ipproxJination  between  the  two. 

13,fi99.  These  phenomena  may  be  regarded  as  steps 
towards  that  organisallon  oC  ilif  University  ;ind  llie 
Colleges  which  you  would  ronsiih.T  most  desirable  ? — 
Yes.  ■ 

13,700.  You  Irave  described  1be  range  of  studies  us 
htuiug  bi-en,  in  I  he  early  part  of  yfiur  experience, 
iiari'ow  ;  has  there  been  any  enlargement  of  that  ranL^c 
of -ludy,  and  what  has  been  the  effect  of  lltat  upon 
the  relation  of  the  University  to  the  Collegiate  toaeh- 
h\s  ? — liy  the  eslalihsliment  of  new  schools  (by -wjiich 
I  mean  ^eliools  of  examination),  the  Univ<'rsity  eurii- 
cnliiin  Ii;m  \h-vu  much  extciided.     II.  has  liceemi-,  (here- 
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I  think,  ho  ought  to  attend  lectures  in  certain  books, 
say  such  books  as  the  Ethics  of  Aristotle,  or  Thucy- 
didcs,  or  Locke.  These  lectures  would  bo  given  by 
the  Assistant  Professors.  Besides  the  lecture  of  the 
Assislimt  Professor,  I  think  he  should  occasionally,  say 
about  once  a  week,  go  to  a  small  catechetical  lecture, 
in  which  be  might  put  ditficulties  before  the  lecturer, 
and  in  which  ho  might  be  examined  as  to  the  know- 
ledge he  had  aeipiired  by  attending  the  lectures  of 
the  Assistant  Prol'essur.  That  woi'k  I  think  could  he 
\ery  well  done  by  a  man  younger  than  the  Assistant 
l*rofcssor,  who,  according  to  my  scheme,  would  be  a 
College  'J'utor.  The  College  Tutor  would  also,  from 
time  to  time,  set  him  (juestions  to  be  answei-ed 
in  writing.  That,  I  may  remark,  is  now  done  to  a 
great  extent  in  Oxford,  and  it  forms  a  very  important 
part  ol"  our  work.  It  should  also  be  open  to  the 
student  to  take,  from  time  to  time,  difficulties  in  his 
books  to  his  Tutor,  and  to  ask  his  Tutor's  advice  as  to 
the  books  be  sliould  read,  and  the  lectures  to  which 
he  shouhl  go.  Then,  towards  the  end  of  the  student's 
course,  I  think  it  would  be  of  the  greatest  advantage 
to  him  to  go  to  lectures,  either  in  some  special  depart- 
ment of  the  subject  on  winch  the  A--sistant  Professor 
would  not  Iiave  sufficient  time  or  sufficient  knowledge 
to  lecturi',  or  on  the  general  aspects  of  the  subject. 
At  that  point  the  Professor's  functions  come  in.  The 
student  -would,  in  that  way,  be  brought  into  contact 
with  a  man  of  mature  age  and  considerable  reseai'ch, 
and,  possil>!y,  of  considerable  original  power,  and 
would  acquire  a  view  of  his  subject,  and  of  the  proper 
method  of  .handling  it,  which  could  not  well  he 
derived  from  a  mere  lecturer  on  a  book,  however 
good. 

13,703.  I  gather  that  your  plan,  as  regards  philo- 
sophy, would  correspond  as  nearly  as  possible  with  the 
best  methods  of  teaching  physical  science.  For  ex- 
ample— if  I  wished  to  teach  a  student  biology,  I  should 
like  to  set  liim  to  work  to  dissect  some  i>articular 
animid,  under  (lie  guidance  of  a  Demonstrator  :  that 
weidd  answer  to  your  lecture  fiy  an  As-;is(aot  Pro- 
fess.u-  ?— Yes 

I3.70L  in  the  next  place  1  shouhl  like  him  to  iic 
mere  or  less  under  the  <'are  of  a  "  Repetitenr,"  as  the 
Freiieh  call  it,  wlio  woidd  examine  him,  and  who  would 
give  him  subsidiary  instruetion  iqion  lliai  work  ? — 
Fxaetly. 

I3.7O0.  Tin'i'dly.  [  should  like  him  to  have  access  to 
tlie  leetures  of  a  L*roles>or-in-chief  who  would  give 
him  broad  views  also.  Th.erefore.  the  two  methods 
(juite  eorrespoml  ? — Yes.  It  seems  to  me  quire  essen- 
tial thai  liiere  should  he  th;.'se  throe  chiss^.^  of  teaching, 
and  I  hat  (Iiere  shouhl  lie  s|>ecial  persons  appoinied  for 
eael). 

I3,70(>.  There  is  no  douft  Ihal  (ha(  is  the  most 
approved  iiielhod  for  [)li\  .--iea!  M'ienee  leaehiug? — And 
I  Ihiiik  lor  all  leaehing.'  I  should  allaeh  the  -reatc^t 
iiiiporlanee  lu  eaeh  of  Ihese  three  elas-es  el'  (eaehillg 
lieiiig  properly  ]iro\ided  fur  in  ihe  I'uiver.-ity  or  tlic 
Colleges. 

12,707.  You  are  doubtless  aware  that  in  tlie  best 
s<'lioe|s  of  physical  seleiiee  lliese  tliree  classes  of 
leaehing  are  eslahlished  i" — Yes,  I  was  aware  of  that. 
i  [iiay  say  llial  Ihese  three  ela-ses  of  leaehiug  arc  to 
some  e\ieii(  already  pro\  ided  ibr  at  Oxford,  hut  it 
is  done  in  an  un^\  >Ienialie  wa\'.  and  unequally  in  the 
dilferenl.  CoMeg,vs.' 

i;i,T()S.  [r'n>t\-^s,n-  Sn>ilh:\  I  think  you  referred 
io  primal,-  luilioii  as  one  of  Ihe  three  kinds  of  teaching 
lha.l,  are  given  in  the  UniversiU    ?— Yes. 

13,70!).  1  should  like  (n  a.k'  wheihe,-  you  consider 
tlni.t  piavaJe  tuilion  is  on  ihe  increase-  oi'  on  the  de- 
civase  in  Ihe  rni\ei-sily  ? — \'ery  nuadi  on  the  decrease, 
and  I  refer  Ihal  eireuur^lance  uniinly  to  Ihe  intro- 
ibi.-li(.n  of  condiiM<'d  College  lectures.  'Pfic  system  of 
eondaiialion  leaves  (be  Tiilors  more  at  liherly  to  give 
private  a.dvici^  a,nd  iuslrucliori,  and  it  also  pnwides 
far  heller  h. ■lures  Ihan  iiseil  (o  exist  under  the  old 
sysl.'in.  In  my  <.wii  Colh'ge  I  have  difliculty  in 
reea.lhiig  mon^  llian  Iwo  or  three  cases  within  Ihe  last 
seven  or  eighl   years   durhig   which  our   students   for 
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honours  ill  moderations  or  in  the  final classiccal  schools 
have  had  reaux't  to  a  private  Tutor, 

13,710.  Is  the  same  the  case  with  private  tuition 
in  the  case  of  men  who  are  not  candidates  for  honours. 
I  am  not  speaking  of  your  own  College  merely,  but 
of  the  whole  University  ? — No.  Private  tuition  ob- 
tains to  a  much  greater  extent  in  the  pass  subjects 
than  in  the  honours  subjects. 

13j7H.  With  regard  to  pass  men,  are  you  of  opinion 
that  the  system  of  private  tuition  is  also  upon  the 
decline  in  the  University  generally  ? — I  do  not  li;now 
so  much  about  pass-men  as  about  class-men,  but  I 
imagine  it  is  also  upon  the  decline  in  their  case.  I 
speak  with  a  little  reserve,  however,  with  reference  to 
pass -men. 

13.712.  Have  you  any  wish  to  see  the  system  of 
private  tuition  revived  in  couneefcion  with  the  reading 
for  honoui's  ? — No,  though,  at  the  same  time,  I  think 
that  under  any  University  system  there  would  be 
some  room  for  private  tuition.  It  appears  to  me  that 
a  man  may,  from  various  causes,  be  behind  the  rest 
of  his  class,  or  may  be  obliged  to  prepare  his  work 
within  a  shorter  period  than  his  fellow  students  :  and, 
in  these  cases,  it  is  desirable  that  he  should  have  more 
private  tuition  than  a  College  Tutor  can,  in  justice  to 
the  rest  of  his  pupils,  afford  him.  There  are  some 
men  also  who  learn  much  more  from  a  tete-a-tete  con- 
versation than  from  attending  lectures,  though  I  think 
that  our  present  system  of  tuition  tends  more  and  more 
to  make  these  cases  rare. 

13.713.  So  that,  within  a  certain  limited  range,  you 
do  think  that  there  is  still  a  scope  for  private  tuition 
in  the  University  ? — Yes,  but  I  think  the  private 
tuition  should  be  the  exception  rather  than  the  rule, 
1  recollect  the  time  when  it  was  the  rule  in  Osford, 
and  this  state  of  things  was  attended  with  great  evils. 

13.714.  Passing,  then,  to  the  three  classes  of  teachers 
whose  duties  you  have  so  clearly  defined — the  College 
Tutor,  the  Assistant  Professor,  and  the  Professor — I 
think  I  understand  you  to  admit  that  there  would  be 
considerable  difficulty  in  organising,  in  any  formal  and 
compulsory  manner,  the  instruction  given  by  those 
difl'erent  classes  of  teachers? — Yes,  I  think  there 
would  be,  and  mainly  for  the  reason  I  assigned,  that 
men  are  not  difierentiated  by  such  broad  lines  of 
difterence  as  to  render  it  possible  to  assign  the  higher 
branches  of  instructioD.  to  one  man  and  the  lower  to 
another  by  any  strict  rule.  There  must,  of  course, 
also  constantly  occur  cases  in  which  the  Professor  is 
inferior  to  some  of  the  other  teachers  upon  the  same 
subject  within  the  University,  or  at  least  not  more 
than  their  equal.  In  those  cases  considerable  hard- 
ship would  be  inflicted  upon  the  students  if  they 
were  only  allowed  to  hear  lectures  upon  the  more 
important  or  difficult  branches  of  the  subject  from  the 
Professor-in-chief.  It  might,  in  certain  cases,  amount 
to  a  prohibition  placed  upon  the  teaching  of  the  more 
important  branches  of  study  in  any  given  subject. 

13.715.  You  have  spoken  in  connection  with  these 
three  classes  of  officers  of  the  great  importance  of 
there  being  a  kind  of,  I  think  you  used  the  word, 
hierarchy,  a  kind  of  succession  of  offices,  so  that  there 
might  be  some  opportunity  of  promotion  within  the 
place  ? — Yes. 

13.716.  I  wish  to  direct  your  attention  to  a  difficulty 
connected  with  that  which  would  arise  from  rendering 
your  highest  places,  that  is  to  say,  youi'  principal 
professorships,  places  of  reward,  and  your  appearing 
in  any  way  to  limit  them  to  being  rewards  for  teach- 
ing services  rendered  in  a  lower  position  ? — Yes,  I 
am  quite  aware  of  that  difficulty,  and  I  think  it  is 
most  important  that  the  principal  professorships  should 
not  be  confined  to  the  Assistant  Professors,  that  is  to 
say,  that  thex-e  should  be  no  right  of  succession, 
though,  at  the  same  time,  I  should  anticipate  that  in 
the  majority  of  cases  an  Assistant  Professor  would  he 
selected.  The  third  class  of  Professors  which  I  have 
proposed  would  give  the  University  an  opportunity 
of  acquiring  the  services  of  the  most  eminent  men 
throughout  the  country.  Except  in  rare  cases,  I 
think  that  if  strict  residence  were  insisted  upon,  as 
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would  be  necessary  in  the  case  of  ordinary  Professors,   Hee.  T.  Fv 
the   University  would   not   offer    sufficient    attraction  -'^■'^■ 

for  eminent  persons  who  had  not  been  previously 
associated  with  its  teaching.  My  meauing  is  thi;;. 
Suppose  you  have  two  professorships,  we  will  say 
in  physiology,  the  one  endowed  with  1,000/.  a  year, 
and  the  other  with  400L  or  500/.,  the  one  in- 
volving residence  and  the  other  not,  1  should  hardly 
hope  to  secure  the  services  of  the  most  eminent  phy- 
siologist in  the  country  for  the  resident  professorship, 
though  I  should  have  great  hopes  of  securing  them 
for  the  non-resident  professorship.  The  result  of  that 
would  be  that  the  resident  professorship  would  pro- 
bably fall  to  the  lot  of  some  man  who  had  distinguished 
himself  as  an  Assistant  Professor  ;  still  it  is  most  im- 
portant of  course  that  it  should  be  open  to  the  Uni- 
versity to  secure  the  services  of  the  most  eminent 
man  in  the  subject  if  he  would  accept  the  office. 

13.717.  {Chairman^  On  the  other  hand,  there  is 
the  collateral  advantage  that  if  the  good  service  of  an 
eminent  man  as  Assistant  Professor  were  regarded  in 
such  a  case  as  the  legitimate  mode  of  approaching  a 
professorship,  you  would  get  better  men  for  your 
Assistant  Professors? — Yes,  but  I  should  think  it 
most  undesirable  to  limit  the  professorship  to  the 
Assistant  Professors. 

13.718.  {Professor  Smith.')  We  have  found  the 
term  "Assistant  Professor  "  a  somewhat  ambiguous  one, 
from  its  not  really  explaining,  upon  the  face  of  it, 
what  amount  of  subordination  to  the  Principal  Pro- 
fessors is  implied  by  the  term  ? — Instead  of  speaking 
of  Assistant  Professors  and  Professors,  I  should  prefer  to 
use  the  words  " Professors "  and  "Professors-in-chief," 
or  "  Principal  Professors."  T  would  say,  in  explanation 
of  this  proposal,  that  there  are  many  men  who  would 
attach  a  great  value  to  the  title  of  Professor,  from  the 
position  it  would  give  them  in  foreign  countries,  or  in 
general  society  in  England,  and  I  should  contemplate 
the  Assistant  Professors  being  persons  of  sufficient 
mark  to  render  them  worthy  of  such  a  title.  I  would 
indicate  the  subordination  rather  by  giving  some 
distinguishing  title  to  the  Principal  Professors  than  by 
giving  some  title  implying  inferiority  to  the  Assistant 
Professors. 

13.719.  {Professor  Huxley.)  If  the  Assistant  Profes- 
sors, if  I  may  so  call  them,  were  persons  of  sufficient 
distinction,  would  it  not  be  exceedingly  difficult  for 
the  University  to  pass  them  over  in  case  of  a  vacancy 
in  a  principal  professorship  ? — ^I  think  not,  if  there 
were  some  person  of  much  greater  eminence  outside. 
This  has  constantly  happened  in  Oxford.  It  has 
constantly  occuiTed  that  a  man  has  been  doing  the 
work  of  a  chair  for  some  time,  and  that,  although 
very  efficient,  he  has  been  passed  over  in  favour  of 
some  other  person. 

13.720.  {Professor  Smith.)  While  the  position  of 
the  Assistant  Professor,  or,  as  you  would  prefer  to  call 
him  the  Professor,  as  compared  with  the  Principal 
Professor,  would  be  one  of  a  certain  amount  of  subor- 
dination, you  would  wish  to  leave  a  large  indepen- 
dence to  the  Assistant  Professor? — Yes. 

13.721.  With  reference  to  the  appointment  of  the 
Assistant  Professors,  as  it  is  evident  that  the  mode  of 
appointment  would  be  of  the  greatest  importance, 
have  you  considered  any  way  iu  which  you  would 
wish  to  see  that  done  ? — I  think  it  would  be  very 
important  to  give  the  Professor  a  powerful  voice.  1 
am  not  quite  sure  that  I  should  not  give  him  a  veto 
upon  the  appointment.  I  have  hardly  made  up  my 
mind  as  to  that,  but  certainly  I  should  give  him  a 
very  important  position  in  the  Board  of  Electors. 

13.722.  {Chairman^)  There  would  bo  such  a  need 
for  co-operation  between  the  two  classes  of  Professors, 
and  for  the  influence  of  the  Professor,  descending,  as 
it  were,  through  the  Adjoint  Professor  to  the  tutorial 
department  of  the  Colleges,  that  it  would  be  extremely 
important  that  the  link  should  have  the  sanction  of 
the  Principal  Professor  ? — Yes,  I  think  so,  and  I  think 
the  harmony  between  the  two  would  be  secured  to  a 
great  extent  by  giving  the  Professor  an  important  voice 
in  the  appointment  of  the  Assistant  Professor.     The 
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(lilTicuKy,  Iinwcvor,  witli  rogfircl  to  tho  fippointnicnt 
of  tlio  Prol'essor  is,  I  inny  sjiy,  the  greatest  difficulty 
connected  with  this  .subject. 

13.723.  {Professor  SuiUh.)  VVs  you  Jiavc  expressed 
your  sense  of  the  gretit  importance  of  having  Ji  proper 
mode  of  appointing  Profissor.s,  we  should  be  very  glad 
to  bear  your  vimvs  upon  that  subject  ? — 1  should 
rittacii  great  iiuportance  to  a  variety  iu  tho  mode  of 
appointment.  I  think  it  woubl  be  u  great  misfortuuo 
if  all  tlie  l*rofe.';sors,  or  any  large  proportion  of  them, 
were  appointed  by  the  same  board,  or  by  boards 
possi-sping  any  very  close  analogy. 

13.724.  What  is  the  danger  which  you  would  appre- 
hend from  that  ? — The  danger  wbicii  T  should  a[ipre- 
hend  would  be  tliat  appointments  -would  fall  into  tho 
hands  of  a  clique,  and  that  there  would  be  too  much 
scope  for  personal  or  professional  jealousy, 

13,72.>.  And  also  you  would  feel,  woubl  you  not, 
that  it  would  be,  according  to  (lie  vulgar  |]bi:is<', 
"jnitdng  too  inauy  e.i^gs  into  one  baskrt?"  —  Yes, 
risking  too  much  in  one  boat. 

13,726.  Have  yon  considered  the  posfiitiility  of  this 
plan  •  if  tliere  were  a  largrr  Board  of  Sludics  in  any 
particular  Faculty,  or  if  there  were  a  board  formed 
thai  had  llie  direction  of  the  Studies  in  any  jjarticuJar 
Faculty,  has  it  occurred  to  yon  that  it  might  bo 
possible  for  sucli  a  board,  say,  to  nominate  beforehand 
electors  ad  hoc  to  fill  up  any  vacant  professorship? — 
That  has  not  occurred  to  me,  but  1  think  that  it 
might  l)e  one  good  way  of  constituting  an  elective  body. 
I  think  a  ]>oard  of  Studies  itself,  in  some  cases,  might 
not  be  a  b.ad  elective  Ijoard.  A  third  mode  of  elec- 
tion might  be  by  boards  constituted  by  Congregation, 
or  rather  by  those  members  of  that  body  who  arc  en- 
g.iged  in  tuition  or  instruction  within  the  University 
or  the  Colleges. 

13,727.  I  think  you  have  already  told  us  your  views 
as  to  what  I  may  venture,  for  the  moment,  to  call  the 
compulsory  organisation  of  the  instruction  given  by 
these  various  classes  of  teachers  ;  but  I  should  like  to 
risk  you  wlictber,  taking  such  a  subject  as  pbiloso[>hy, 
if  you  were  to  form  within  the  University  a  P'aculty 
of  Philosophy,  and  if  in  that  faculty,  or  if  in  the  board 
directing  that  faculty,  you  were  fairly  to  represent  the 
Frofessors,  the  Assistant  Professors,  and  the  Tutors, 
and  all  parties  concerned  in  that  faculty,  do  you  or  do 
you  not  consider  that  it  would  be  po.ssibie  to  organise 
tJie  faculty  in  such  a  mannei-  that  tliey  should  be  aide 
(o  meet  togfther  at  the  beginning  of  each  Term  in  an 
official  instead  of  in  an  unolficial  niannfr,  and  arrange 
tjjc  courses  of  instruction  to  be  given  dui'Ing  the  Tcim, 
or  during  the  year  as  the  case  might  be  ? — I  think 
it  woubl  be  quite  [)Ossil)le,  but  I  do  not  tiiink  you 
could  forbid  any  of  those  persons  from  giving  a  lecture 
ori  his  own  aecuunt. 

12,728.  Yoii  would  not  interfere  with  the  academical 
libri-iy  (,f  propiiesying  which  we  at  ])rescnt  [ ios.se ss  ? 
—  No,  J  think  the  University  gains  \i:i-y  much  iVom 
tbiit. 

13,72;>.   lint  vou  do  not  see  a  diffimbv  In  giving  in 
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13.732.  They  would  bccrushod  between  the  greater 
societies  ? — Yes. 

13.733.  {^Chairman.)  And  your  desire  is  rather  to 
see  these  smaller  Colleges  combined  than  to  see  them 
absorbed  in  the  large  Colleges  ? — I  do  not  think  it 
makes  much  dilTerence  whether  we  speak  of  thera  as 
l)eing  combined  or  absorbed,  but  my  argument  is 
that  there  would  be  a  large  waste  of  public  money 
in  tho  <;vent  of  some  four  or  five  of  the  smaller  Col- 
l(!ges  attempting  to  lead  an  independent  existence 
and  ceasing,  as  1  think  it  is  quite  possible  they 
nught  do,  lo  perform  any  important  academical  func- 
tions. I  think  it  is  quite  possible  that  some  of  the 
smaller  Colleges  might  be  almost  completely  deserted 
by  Undergraduates,  and  in  that  case  their  revenues 
would  be  to  a  large  extent  thrown  away. 

13.734.  (Profi'fisor  Smith.)  One  reason  evidently 
ill  favour  rif  the  fusion  of  Colleges  would  be,  as  you 
hav(i  pointed  out  to  us,  the  economy  of  tho  public 
funtls  which  woidd  be  attained  ? — Y^es. 

I3,73.'».  With  r(Afcrence  to  this  question  of  economy 
in  the  fusion  of  Colleges,  I  wish  to  ask  whether 
uidess  some  steps  are  taken  to  obviate  it,  there  might 
not  also  be  a  loss  in  this  way  ;  at  present,  although  it 
is  admitted  that  the  headshi[)s  of  the  smaller  Colleges 
are  not  perfectly  utilized  offices,  yet  there  would  not 
appear  lo  bo  any  very  strong  reason  why  tliey  should 
not  hereafter  be  rendered  useful  in  connexion  with 
the  University.  If,  tliereforc,  you  were  to  diminish 
the  number  of  those  offices,  there  would  be  some 
danger  of  your  sustaining  a  loss  ? — I  should  much 
prefer  to  provide  for  tho  claims  of  learning  and  science 
hy  professorships  to  providing  for  them  by  headships. 
The  miscellaneous  duties  of  a  Head  would  often  be 
difficult  to  combine  with  professorial  teaching  or  with 
scientific  research. 

13.736.  And  you,  therefore,  do  not  think  that  it 
would  be  a  good  plan  to  utilize,  if  I  may  use  such  a 
j>hr.ase,  the  headships  as  endowments  for  professor- 
sliips,  retaining,  at  the  same  time,  their  present  official 
duties  as  headships? — I  am  hardly  prepared  to  say  no 
to  that  proposal,  but  I  think  it  would  olten  happen 
that  a  man  would  be  an  excellent  l*rofessor  who  would 
be  an  inetficient  Head,  or  vicc-vcrsa. 

13.737.  You,  think,  however,  that  it  would  be  very 
important  to  found  within  the  colleges,  es|)ecially  if 
they  become  by  aggregation  all  of  a  certain  size, 
University  professorsliips,  instead  of  taking  their 
funds  and  founding  University  professorships  external 
to  them? — Certainly.  I  should  attach  great  im- 
portance to  i'ounding  professorships  within  the  Col- 
leges. It  seems  to  mo  that  several  advantages  would 
arise  from  that  as  com|iared  with  the  jdan  of  asses- 
sing Ihc  Colleges  at  a  certain  sum  and  founding  pro- 
fessorships outside  theui.  In  the  tir.-.t  place,  you 
would  cunsideiably  improve  the  position  of  the  Pro- 
tessor  ;  he  would  become  a  member  of  an  ariclenl,  and, 
in  many  cases,  a  jiowerful  Society :  he  would  also 
have  <'ert;un  .-id  van  (ages,  such  as  belonging  to  a 
common  ithitu,  having  a  sluire  in  the  Councils  of 
tlir  Colleg<.,  and  so  on.  It  would  al^o  be  a  great 
advanliigc  to  ibe  (.Vdlegi-s  tlieniselves,  U  seems  tome 
that  one  of  |he  iiriiieipji!  points  to  aim  at  in  ii  ivfunn 
of  Ibe    Cnivers-        ■ 
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Hptak  of  Fellowp,  I  mean  fellows  holding  their  iellow- 
gliips  oil  an  entirely  differeut  tenure  from  the  present. 
I  conceive  that  all  Fellowri  holding  their  fellowships 
upon  tho  present  tenure  ought  to  be,  and  must  be, 
members  of  the  guvernin.i};  body  of  their  College;  but 
suppose  that  for  the  pret^ent  fellowshi|is  wore  sub- 
stituted terminable  feUowsiiipa  of  a  sniulUir  amount 
and  subject  to  no  conditions  of  residence  or  celibacy, 
I  should  not  see  tlio  same  reasons  for  placing  all  the 
Fellows  upon  the  governing  body  of  a  College. 

13.738.  With  a  grave  governing  body  such  a«  you 
have  proposed,  there  would  seem  not  to  be  so  very 
much  occasion  for  the  services  of  a  Head  as  there  is  at 
prcseiU  ? — I  think  the  Head  iu  such  u  Society  would 
occupy  a  somewhat  different  position  from  what  he 
does  at  present,  and  a  position,  I  think,  nincli  more 
satisfactory  to  himself  and  much  more  satisfactory  to 
the  Society. 

13.739.  Are  you  aware  of  any  circumstances  in  the 
special  position  of  the  natural  and  physical  sciences 
wdiich  should  render  the  principles  which  you  have 
laid  before  us  less  applicable  to  them  than  to  the  other 
subjects  of  academical  study  ? — No,  I  think  not. 

13.740.  Reverting  to  the  subject  of  the  coudjined 
College  lectures,  are  yon  not  of  opinion  that  when,  in 
the  great  subject  of  modern  history,  you  find  14 
Colleges,  and  some  of  them  large  ones,  combined  into 
an  union,  for  the  purpose  of  joint  instruction,  it  is  time 
that  that  system  of  joint  instruction  was  extende<l  to 
the  whole  University  ? — Certainly. 

13.741.  Do  you  think  that  any  useful  pni'pose  what- 
ever is  served  by  its  being  restricted  to  one  half  or 
two  thirds  of  the  University  ? — None  whatever,  but  I 
think  there  might  be  room  for  catechetical  lectures,  to 
be  given  in  the  subject  of  modern  history,  in  addition 
to  the  lectures  I  sec  upon  this  list,  and  such  lectures 
I  think  might  be  given  i)y  smaller  groups  of  Colleges, 

13.742.  Have  you  any  impression  that  the  eflect  of 
the  combined  system  of  College  lectures  is  somewhat 
depressing  upon  those  Colleges  which  arc  not  included 
in  the  system  of  combination  y — I  should  imagine  that 
it  is  very  depressing,  and  that  such  Colleges  suffer 
great  disadvantages  from  not  entering  into  it.  It  is 
not  unconnnon,  liowever,  for  a  College  which  is  not 
nominally  included  iu  the  list  to  send  ils  students  to 
tho  combined  lectures.  One  College  lias  for  many 
years  sent  several  of  its  students  to  my  own  lectures, 
though  its  name  does  not  appear  in  this  list. 

13.743.  (Br.  ,S/iarpei/.)  With  relerenco  to  those 
Professors  in  Colleges  whom  you  propose  to  institute, 
what  would  be  their  relation  to  the  University  pro- 
fessors ? — They  would  be  the  University  Professors, 
but  I  should  endow  them  out  of  a  College,  and  inako 
them  members  of  the  governing  body  of  that  College. 

13.744.  But  in  other  respects,  they  would  be  Pro- 
fessors of  the  University  ? — Yes,  I  may  say  that  what 
1  propose  is  already  done  in  a  few  instances. 

13.745.  (Professor  Sinitk.)  Do  you  think  that 
that  proposal  \vould  be  more  favouraldy  receiveil 
by  the  Colleges  than  the  iirinciplc  of  taxing  them  ? 
I  think  it  would  be  iiir  Jiiore  I'avourably  re- 
ceived;   in   fact,  J    think  there   wouhl   be   very   little 

usition  to  it  in    Oxford.     I    have    t:iikcd  on    this 


opposi 


subject  to  men  of  every  vju-icly  of  opinion  in  the 
University,  and  I  believe  there  would  be  a  large  con- 
sensus of  opinion  in  favour  of  aliolishing  many  of 
the  present  fellowships  and  endowing  out  of  tlie  pro- 
ceeds professorships,  providing  at  the  same  time  lor 
some  connexion  between  the  Professors  so  endowed 
and  the  C'ollege. 

13,74().  Do  you  think  there  is  any  danger  wJntever 
of  the  pusition  of  a  Professor  being  comjiromised  or 
injured  by  his  being  phiced  in  too  clo.se  a  connexion 
with  a  Colleg<!  ? — l  thiidv  there  is  no  such  danger. 

13,747.  (/->/■.  Sharpcy.)  Would  you  propose  that 
those  Professors  connected  with  Colleges  should  bo 
appointed  by  tlie  governing  body  of  the  College? — 
Certainly  not,  but  I  thiidv  llic  govcr-ning  bi^dy  cd'  the 
Ci-'Uege  might  be  allow(.'<l  some  voice  ii>,  tiie  appoint- 
ment. 

13,74S,  {Professor  Smith.)  Tho  governing  body 
being  conslituted  as  yon  have  descril>ed  ? — Yes.  In 
fact,  I  have  often  heard  it  said  in  Oxford  that  Colleges 
would  be  very  good  electors  to  professorships,  provided 
they  were  not  allowed  to  name  a  member  of  their  own 
Society, 

13,749.  {Professor  Hitxley.)  I  have  not  quite  clearly 
gathered  to  what  extent  you  would  propose  to  make 
the  Professors  subordinate  to  the  Principal  Professor  ; 
that  is  to  say,  how  far  they  should  be  guided  in  tlieir 
teaching  by  the  arrangements  made  cither  by  tho 
Principal  Professor  alone,  or  by  him  in  common  with 
them  ? — I  think  that  diiKculty  appears  greater  when 
stated  theoretically  than  it  would  be  found  to  be  in 
j)ractice.  I  tiiink  when  the  Professor,  the  Assistant 
Professors,  and  the  Tutoi'S  met  at  the  beginning  of 
each  Term  to  arrange  their  list  of  lectures,  they  would 
experience  litlle  practical  dithculty  ;  but  J  think 
aiiything  like  definite  authority  given  to  the  Princijcd 
Professor  would  be  resented.  He  would  be  the  Chair- 
man of  the  Board,  and,  unless  under  very  exceptional 
circumstances,  would  consequently  exercise  great 
moral  influence  upon  its  decisions. 

13,7oO.  {Dr.  Sharjicy.)  Then  would  you  propose 
that  there  should  be  a  separate  board  for  each  sub- 
ject ? — I  think  so,  for  every  great  subject.  For 
instance,  the  Professor  of  Physiology  would  preside 
over  his  board  ;  the  Professor  of  Ancient  History 
would  ])rcside  over  his  board,  and  soon. 

13.751.  {Professor  Huxley.)  So  that  there  would 
be  an  arrangement  made  at  the  beginning  of  each 
Term,  as  between  the  Tutors,  the  Professors,  and  the 
Principal  Professors  ? — Y''es,  and  I  think,  as  a  rule, 
their  respective  provinces  would  be  sufficiently  marked 
out  to  prevent  one  from  earing  to  intrude  on  the 
province  of  another  ;  and  if  any  Assistant  Prol'essor 
or  Tutor  wished  to  give  a  course  of  lectures  trenching 
upon  the  province  of  the  Prol'essor,  instead  of  putting 
it  down  in  the  oiRcial  list,  he  would  probably  give 
separate  notice  of  it,  and  to  that  1  should  see  no 
objection. 

13.752.  {Chairman.)  As  it  woukl  be  very  useful 
to  the  Commission,  I  beg  to  invite  you  to  furnish  us 
with  a  summary  of  the  pro])osals  for  improvements 
wliich  you  would  be  disposal  10  make  in  the  Univer- 
sity?— 1  will  su[)ply  it. 


Rev.  T.  Fowler, 
M.A. 
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The  -witness  withdrew. 
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by  founding  new  profi-s.'^or- 
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(1.)  To  increase,  to  ;i 
numijcr  of  prorrss<irship> 
ships  in  those  subjects 
represented  in  thv;  University. 

(2.)  To  found  assistant  professorships  in  tliose 
subjects  which  are  most  widely  studied.  It  sliould 
be  the  function  of  the  Assistant  Professors  to  give 
lectures  in  tlie  ordinary  subjects  of  instruction  in 
tho  honours  schools,  leaving  to  the  Professors  (or,  as 
they  might  be  called.  Principal  Professors)  the  more 
important  or  difficult  branches  of  eaeii  subject. 
Thougli  both  classes  of  Professors  should  be  i'e({uired 
to  lecture,  tlie  duties  imposed  on  the  Principal  Profes- 
sors should  bo  sulliciently  light  to  leave  considerable 
leisure  for  study  and  research. 

26060.— II. 


■uljscqucntly  supjilied  by  the  \\'itness,j 

-out  (3.)  To  found  a  third  class  of   professorships,  not 

sor-  subject  to  the  condition  of  residence,  and  terminable. 
The  duty  of  this  third  class  of  Professors  should  be 
simply  to  give  certain  courses  of  lectures.  Kesidence 
not  being  required,  the  University  might  hope  to 
secure  in  this  manner  the  services  of  the  most  eminent 
men  tlu-onghont  the  country  for  short  periods  of  years. 
(A.)  For  tutoriiil  purposes,  i.  e.,  for  the  purposes  of 
f\dvice,  private  as.sistancc,  and  catechetical  instruction, 
it  is  desirable  that  the  Colleges  should  be  united, 
more  or  less  intimately,  into  groups.  The  absolute 
fusion  of  some  of  the  smaller  Colleges  and  Halls 
would  be  advisable,  both  for  purposes  of  economy, 
and  in  order  to  increase  tho  cificieDcy  of  the  teaching 
and  supervision. 

Zz 


3(>2 


JIOYAL    COMIMISSION    ON    SOIKNTIFIC    INSTRUCTION,    ETC. 


-MINUTES    OF    EVIDKNCE. 


ii<:u.  T.  FowUi 
M.A. 


(o.)  The  ]-)rofL'ssor;?lii5is  n.nd  ni^;^Islaiit  profossor- 
sliiiit;  (or,  as  1  sboiiltl  prefer  to  ciiU  llicni,  the' priin;i|»al 
jirofc^'suraliips  Jiiul  professorships)  ^liouhl  he  fonnded 
ill  the  CVilk'^ies  rather  than  out  of  revenues  taken 
from  the  Colleges,  liy  tliis  intimate  connection  with 
the  CoUeyiei:;,  the  Professoi'i^  themselves  would  gain  in 
dii;'iiily  and  position,  and  the  proscnf,  condition  of  the 
governini;-  ImhUcs  of  fla-  Colle^'cs  would  he  iiircatly  iiii- 
jiroved  by  thuiidi.liU(.pu  ol'an  older  and  more  experienced 
clement.  , 

((i.)  Tiiere  should  lie  -iVMt  vari<'(y  in  the  mode  of 
a[)poiutuicnt     (o    the    pi'ofes^orsIii|is.      The   Prinelpiil 


Professor  ought  to  have  an  important  voice  in  the  ap- 
pointment of  an  Assistant  Professor  in  the  same  sub- 
ject, and  a  College  ought  to  have  some  voice  in  the 
a]'pointment  of  Professors  or  Assistant  IVofessors 
endowed  out  of  its  revenues. 

(7.)  With  a  view  to  tlie  organisation  of  lecturer, 
there  inij;r!it,  iit  the  bejiinnijigof  each  Term,  ho  a  meet- 
iii"'  u\'  lliu  Professors,  Assistant  Professors,  ami  Tutors 
leetiirln"-  in  e;ieli  siilijecl,  ;iiid  at  this  meeting  there 
nii^ht  lie  di'a'.vii  n|>  a  joint  lecture  list,  ilnt  no  ])er- 
son  3lMtu!<l  Uv.  ])rulill.ii(.ed  I'roni  giving  additional 
leclnres  not  emitained  in  ihis  list. 


Prnf.  M.  Laic- 


Profes 


13.75;i  {Cliainnaii.)  I  believe  that  yon  h.d^  Pro- 
l'e>s,.r  of  liolany  in  the  Uiiivei'sity  ol'  Oxlunl,  ;iii.! 
Ciiralnr  .it  (hi-  Pola,tiie  Cardcn  ?— I'am. 

l;;.7.VI.  Will  voii  be  -eod  em.ii-b  h.  iiilbnn  Ihe 
I'dmiiii.^Inn  ns  iiTthe  orl-iii  ..C  Ihe  J!,i[;uiic  Oardeu  ?— 
li,  was  <>i'igin;dly  founded  by  Ilem-y  Danver.s  Ka.rl 
ul'  Dauby,  i'ur  the  ]inrposfs  of  scii'nlilie  ijc-lruetieii 
and  research.  He  enclosed  it  wilh  walls  and  juadi! 
it  into  a  perfect  garden  ;  and  lie  also  left  an  estate 
ti'iim  which  it  deri\-cs  its  revenues.  After  tlnit  Dr. 
.Micrard,  aiiollier  great  benefactor  of  tlic  garden,  afso 
left  a  furiher  sum  for  the  erection  of  buildings  in  the 
garden,  and  since  that  time  it  has  reeei\'ed  certain 
grants  fi'om  the  University,  and  also  nmny  liberal 
benefacti'iiis  from  Dr.  Daubcny,  my  predecessor  in 
the  Chair.  The  garden  has  had  some  very  celebrated 
Cnratnr:^,  sueh  as  I\lurrisou,  .Sherard,  Dilleuius.  and 
atsoDr.  Slblhori.. 

13,7m5.  "What  is  its  j>iesi)l  liuauclal  condition:'' — 
Fiiianeially  it  i^  in  a  bad  e<indilion.  Tlie  !;ceping  n). 
of  the  garden  lias  eust  hilhcrio  eonsidcrably  nun-*- 
ihau  there  are  fimd.i  foi'  il^  niaiulemince,  or,  rather,  1 
ouglii  to  ^ay  it  ha.-  dune  so  uji  l<.i  ihc  jireseut  time,  i'or 
Ihere  has  been  a  cou^idei-able  inerea^e  of  nearly  KX)/. 
a  vear,  which  would  under  ordinarj  circumstane).'s 
be  suliicient  fir  all  purposes  ;  lait  owing  to  the  great 
ri>c  in  the  cost  of  labour  and  in  (he  jirlee  of  coul, 
jiaiaieidarly  the  latter,  1  am  afraid  that  that  sum 
will  be.  eaten  up,  and  we  shall  iLavc  nothing  left  for 
the    reiiair^  of  IliC'  garden  witluait  further  giants  from 


Maijmahukk  Lawson,  .M.A., 
botanist  in  t 
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ep  iiji,  ^^llilel||ey  weuld  he  el 
,|..eep  in  iv|iair,  and  Iliey  w- 
(if  |ilaiil.    fni    us. 

'e„[iuiK-,  to  niake  ibi  IJie 
,  lu  il,-  u;e  f.ii-  .il|.^ii,,.,| 
i.Idiliou  nf  a,  lew  honscM 
'nr  growing  |.arlit-nlar  Ihin-s  would  le  all  Ihal  wnnld 
lie  neeessai'y.  Wlmt  I  Ibink  we  nu-.ihl  hi  hav-e  in  hucIi 
;,,  ga.nlen  a.s  the  I'.olanie  (iaiden  at  an  1  i  iii\  er;;i  tv, 
iU-e.'li.,ii-e,s  in  wlneheiiuM  lie  ;.M..wii  a  Ml  ilieieii  I  u  in,ih"|- 
of  S.lanis  l,elmi<'ilig  lo  some  of  Ihe  less  kui-wn  mdeis 
or    -enera,    so   ;i,s    to    enables    (he     I'rutessor    or    ulhcr 
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tliem;     an<l    Ihere 
]n-oper    descriptioi 


l;;.7'j'i.  W'iiat  can  }on  ^x\y  as  resjiects  the  present 
cdicieney  of  (lie  garden  for  Ihe  purposes  for  which  It 
^vas  founded  ? — Thai  I  nmst  say  ;).t  present  is  \cry 
had.  Tlie  gardens  contain  a  large  number  of  pi  nt.--, 
hut  they  are  in  very  had  order,  owing  to  the  wait  of 
larger  honsesand  more  room.  The  gai'diais  and  houses 
aie  \cr\-  ,-mall  fm-  Ihe  number  ol'  ]dauls  Avhieh  we 
have  -rj't  crowded  inio  Ihe'Ui.  The  houses  also  are 
il,  exeeedlngly  bad  ie|iair.  and  ,n  snine  .'asi^s  they  are 
lihsolllteiy   lallin'J   lo   pieees. 

|;j,7':;7".  J.r,okit,'j-  Ic.  the  ruture.  would  you  ))e  -0(1,1 
enough  to  I. -11  llie,  (;onii,,i,-.-ion  what  yon  uould  (h'sire 
lo  he  done  Ibi'  lite  ])urposi's  of  tea-dnng  at  Ihe  IJotanic 
Cai'dens  ? — For  tin;  jun-poses  of  leaching  it  is  necessary, 
certainly,  Ihat  we  should  ha\e  a.  irardcn  of  moderate 
,Hze.  1  lietiev<.^  ihat  a  iar-,;  -aideii  i.>  iiol  re.juind.  Iml 
il  .hduld  be  a  lar-er  one  Mian  we  lia\e  aheady.  I 
believe  ;,|,o  |h;it  Wv.  o,,-_;lil  lo  have  a  huge  liUiltrH-r  ol' 
beibaee.ai.-    |>laiil,-,   uhieli   arv  ,.e.y   l(.Kee|in|i  .ata  Moall 

e.>,],rlec.  We    OllLdll     al-O 

wilh  glav.  bill  Ihese  hole- 
should  he  of  no  -i-eal  In 
er,),lejits  would   not  ln'  viva 


rsity  to  describe  and  monograph 
;■  many  groups  of  i>]ants,  for  a 
if  which  living  specimens  are 
\y  necessary,  e.g.  <  'oNuurlijnacfuc,  IlrnineliacceE, 
and  ()rchi(lafft( .  !  do  latl  llilnk  we  ought  to  com- 
pete Avilli  Kew  aTid  other  large  establishments,  seeking 
to  lia\e  a  ver}'  large  number  of  s]iecies  growing  at 
Ihe  same  lime.  We  ought,  rather,  to  be  content  with 
Jiaving  one  or  two  groups  well  represented,  and  then, 
after  all  tlie  use  lliat  is  possilde  lias  heeu  made  of  the 
collection,  we  should  get  lid  of  it,  and  begin  another. 
13,759.  As  respects  the  Herbarium,  the  .Museum, 
and  the  Library,  are  (here  any  impediments  to  the 
use  of  them  for  the  jturjtoses  of  instruction  at  the 
University  ? — Wilh  respect  to  Ihe  llerkiarium,  the 
jilants  have  been  very  innch  injured  through  the 
attacks  of  insects,  particularly  the  beetle.  It  is  nowj 
however,  in  a  good  state.  It  \^  not  yet  entirely  ar- 
nmgcd,  but  it  is  rapidly  being  so,  and  if  the  cabinets, 
which  are  at  present  exceedingly  bad  and  utterly  un- 
suited  for  (lie  purposes  to  wiiich  they  are  ap^dicd, 
were  I'cplaced  !.>y  new  ones,  the  Herbarium  would 
be  in  very  good  order  and  condition.  With  respect 
to  the  Museum,  an  immense  portion  of  that  has  been 
wholly  destroyed  by  the  ravages  of  insects.  .iMany 
gallons  of  ])oison  have  been  washed  over  the  difli.a-eut 
sju-cimens,  and  I  hope  that  that  evil,  if  not  com- 
jdetcly  remedied,  is  at  least  comparatively  so.  The 
rooui  it  is  held  in  is  also  very  bad  :  it  is  very  dark, 
and  it  is  quite  unsnitablc,  and  unfitted  for  the  pur- 
poses of  teaching,  ft  is  very  usefnl  for  containing  a 
number  of  specimens  for  purposes  of  lecturing,  but  for 
allowing  men  to  go  into  tiie  room  and  learn  for  them- 
selves it  is  wliolly  useh'ss,  Wilh  respect  to  tlic 
Jjibrary,  it  is  a  very  good  one  indeed,  but  it  cannot 
bo  made  of  much  use  at.  present,  at  lea^t  not  nearly 
of  the  use  ol  which  it  ought  lo  be  caj)abii\  beeausc  it 
is  separated  from  the  JIuseum  and  IVom  ihe  llerlia- 
rium  by  the  whole  leiigtlmf  the  garden  ;  eeiiveqnentlv, 
il'you  want  any  Iiooks  at  all  lo  eomp.'ire  plants  with, 
yon  iiav<>  lo  go  tight  ibrough    liic  garden  xo  get  tliem. 

I ghl    lo    he    placed  iiiuler  the  same  roof 'with    tho 

Heibarinm    and    wilh    ihe    iMuscnm.  in  order  to  iiiako 


il  lv:illy  iisriiil. 

IS.Tfill.    Il.-iir 

>(iii    iiiiv   rulfliiT  siio-i^Tslioiis  (0  ]ii;\ko 

wilh  ICS|K'rl     III    1 

lir     lliTliiniiiul,  llir"   .Miimiiih.  ,i,-    Iho 

LiliiMiy  ?— 1   lliiii 

k    I    liiiMSiiili ,;il    1   n,vil<;,ywilll 

lV~|iivi  I.I   llir   III 

rli.'iriiini.      Tin'   rullrrl  inn  a\;iiii^  |uit- 

lilii;   iiilii  urn-  ml 

illirls,  ;inil   llir    niiiiii.     in  wlui'ii    i|    j.s 

liii\v    lirlil    iiiirlil 

1"   !«■    |inl    in    |iii,|uT   III, In-;   ln.ynml 

lliiil    niilliiii;^  iiiiir 

r  is  niinliii!;  Ihiin  llir  ;iir:ingninrnl  of 

llii'  S| iinriis.  «■ 

liirh    is  in.w  ^iiiiii;  nil.      Willi  vrffKt 

III     llir     Mnsrillll, 

1    lliiiik  il    on^'lil    lo   111-  onliioly  ro- 

trlli'il.         1     III 

ink    ,.|    ^,1,1.1    liol;iiii(...|l     rollorlioil     of 

■iiiii'iiMir|il:ii 

lis  «iiiil,l  hr    n    nu.sl   n^rlnl    (Inniv  for 

Inirliiii-,  .'il     llir   I 

^mirsily.       Il  iniriil    li,.  i|„,„.  also,  I 

l.liiiik,   MTi    Hinii 

.l>,  iinil  il  innjlil   lir  nn-;iiii,-|.,l    in  siicli 

;l  niiiliiiri'  lli;il  il 

nii.^lii    l.r    iiniilr  ^rrnl    nsr   of   liy  Iho 

Sl.llilriils    l.lirn'. 

«ilil     ivsprrl     III    llir     l.ilinny,  ,,11    I 

Imvr  III  silii-rsl    i; 

s,  lli„l    il    shiuil.l  ,.r,'„iilily   lin'rarvicd 

(iviT   111   llir  N^Mllr 

hinlilin?;  wlirir     |hr    1  In  linliliin  anil 

II. 


HllM-1 

i:;,7iii.  \Mni,i,  is 

.iiy  ii.m    I Is  III 

liinr  il.  is  iiliiiiisl.  I 
Ihr  L-riirriil  i-iiiirsr 


lln-  l.osilioi,  wliirli  Ihr  stiuly  of 
llir  llniM.isily  ?— Al  l.lir  prosolit 
Hirhl  s;,y,  nhsolulrly  imiiii-ril.  In 
il    lilology  i|,  i.s  ignoicd  lilluL'olbor, 
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but  any  man  who  chooses  to  take  up  liotany  may  take 
it  up  al"t(Twards  as  a  spGcial  suliject.  No  man  going  ia 
fur  a  degree  in  the  biological  part  of  the  Natural 
ScieneeSchool,  ueed  neces«u-ily  know  that  such  a  thing 
as  a  plant  exists  upou  the  face  of  the  earth.  He  never 
has  a  single  question  put  to  him  iu  systematic  or 
physiological  botauy,  or,  indeed,  in  any  botanical 
bT'an('h  at  all.  /Phat  is  really  the  position  It  holds  at 
present. 

13, 76^2.  What  would  you  suggest  as  respects  the 
position  which  botany  ought  to  .hold  in  the  studies  of 
Natural  Science  in  the  University  ? — I  would  suggest 
that  a  certain  amount  of  botanicul  learning  should  l>c 
made  compulsory  upon  every  one  seeking  a  degi'ee  in 
the  biological  school.  To  what  extent  I  am  not  al- 
together prepared  to  speak  positively,  but  I  think 
certainly  some  parts  of  physiological  botany,  and  also, 
I  think,  some  parts  of  systematic  botany,  ought  to  be 
taught  to  every  one  seeking  a  degree  in  the  school. 

13.763.  Upon  what  brauehcs  of  botany  would  you 
be  inclined  to  insist  the  most  in  the  University  in- 
struction ? — If  the  amount  to  be  taught  were  very  small, 
then  I  should  say  that  the  part  to  be  taught  was  that 
part  of  botany  wdiich  borders  upon  the  animal  king- 
dom. 1  think  that  the  distinctions  which  exist  in 
the  lower  classes  of  plants,  together  with  their  deve- 
lopement,  ought  to  be  more  particularly  taught  to  the 
students,  rather  than  beginning,  as  is  often  done 
now-a-days,  at  the  other  end,  and  teaching  them  the 
(liftercnces  which  exist  in  the  higher  classes  of  plants. 

13.764.  What  amount  of  instruction  would  you 
require  ? — To  make  it  full,  I  think,  besides  the  lower 
orders  of  plants  being  fully  described,  I  mean  not 
merely  by  lectures  but  also  by  demonstrations,  to 
^vhich  each  man  not  only  might  go  but  should  be 
compelled  to  go,  so  that  he  should  have  a  practical 
acquaintance,  at  any  rate,  with  the  developement  of 
the  lower  orders  of  plants — that  1  think  is  positively 
necessary — I  say,  in  addition  to  that,  I  should  like 
also  to  see  everyone  knowing  something  of  the  higher 
classes  of  plants.  The  students  ought  to  be  taken,  I 
believe,  through  a  regular  course  of  systematic  botany. 

13.765.  What  is  the  staff  at  present  available  for 
the  purposes  of  instruction  in  the  University  in 
botany? — Thei'e  is  none  but  myself  to  teach;  nor, 
indeed^  do  I  possess  a  lecture  room.  I  have  the 
herljarium  to  lecture  in,  and  I  have  made  it  into  a 
lecture  room,  but  it  is  wholly  unsuited  for  the  purpose. 
Also,  it  is  extremely  inconvenient  that  the  herbarium 
should  bo  the  only  place  for  lecturing  ;  for  if,  after  a 
lecture,  I  wish  to  make  use  of  the  plants  in  the  col- 
lection, I  have  to  take  all  the  diagrams  down  to  get  at 
them. 

13.766.  Have  you  any  demonstrator  or  other 
assistant  ? — No ;  none.  When  I  say  I  have  no  assistant, 
T  have  a  boy  to  paste  plants  upon  paper,  to  dust,  and 
to  do  the  common  work  of  that  sort  iu  the  herbarium, 
but  beyond  that  I  have  no  assistance. 

13.767.  Beyond  such  menial  seiwices,  have  you  no 
assistance  as  curator  in  the  management  of  the  her- 
barium ? — None  at  all. 

13.768.  Nor  in  the  instruction  of  your  classes  '•' — 
Nor  in  that  cither. 

13.769.  From  what  sources  have  you  conceived 
that  funds  might  be  derived  for  the  im]..rovcment  of 
the  buildings  of  the  museum  and  library,  and  for  the 
general  mechanical  arrangements  of  the  gardens  ? — 
Those  funds  could  only  be  derived  from  the  Univer- 
sity as  grants. 

13.770.  (Professor  Smith.)  Has  there  been  any 
University  grant  since  you  have  been  professor  ? — A 
sum  of,  I  believe,  2501.  was  expended  upou  the  gar- 
dens, but  that,  if  I  am  rightly  informed,  was  merely  a 
substitution  of  certain  funds  which  had  been  laid  aside 
for  the  repair  of  some  estates. 

13.771.  Was  that  since  you  have  been  professor  ? 
— Yes. 

13.772.  (  Chairmmi.)  What  is  the  resort  of  students, 
at  present,  to  the  study  of  botany  ? — 1  always  liave 
a  low,  and  most  of  them  are  good  men,  or  nearly 
always.     Hitherto,  I  believe,  only  one  mau  has  taken 


u})  botany  for  his  degree  as  a  special  sul)jcct,  and  I 
am  happy  to  .say  that  he  got  his  iirst.  The  others 
that  I  get  are  men  who  come  to  me  either  after  they 
have  taken  their  degree,  finding  that  their  biological 
course,  as  taught  at  present  in  the  University,  is  not 
sufficient  for  them,  on  account  of  botnny  being  wholly 
excluded,  or  they  are  men  who  are  going  to  pass  some 
examination  in  London,  either  at  the  London  Univer- 
sity or  for  some  Civil  Service  appointment. 

13.773.  Have  you  any  suggestions  to  make  with 
respect  to  the  requirements  of  the  University,  as  to  its 
studies,  which  you  thiidi  would  tend  to  the  encourage- 
ment of  the  resort  of  students  for  botanical  instruc- 
tion ? — None,  I  think,  so  long  as  it  is  not  niado 
compulsory  upon  those  who  are  going  in  for  biology, 
because  young  men  coming  up  to  the  University 
always  ask  you  first  of  all  what  will  pay.  If  you  can 
conscientiously  tell  them  that  botany  would  pay  in 
their  degree,  I  have  no  doubt  that  they  would  take  it 
up  as  readily  as  they  would  take  up  any  other  brancli. 
But  you  cannot  concientlously  tell  them  that  it  will 
pay  ;  iu  fact,  you  are  obliged,  in  common  honesty,  to 
say  that  you  believe,  unless  they  are  already  vei'y  well 
up  in  it,  it  would  be  deti-imental  to  them  in  taking 
their  degree. 

13.774.  I  understand  you  to  say  that  you  consider 
some  such  requirement,  as  to  make  botany  an  indis- 
pensable element  of  examination  for  a  degree,  or  for 
honours,  in  Natural  Science,  to  be  a  condition  without 
which  further  success  is  not  to  be  expected  ? — Yes. 

13.775.  Botany  is  not  at  present,  I  suppose,  made 
in  any  degree  serviceable  towards  obtaining  scholar- 
ships or  any  other  form  of  emolument  in  the  Univer- 
Bity? — There  is  not  a  single  scholarship  in  the  Uni- 
versity granted  to  a  man  for  botanical  proficiency, 
nor,  indeed,  is  there  any  exhibition.  There  is  one 
single  prize  given  at  one  of  the  Colleges  of  the  value 
of  10/.  a  year,  but  for  that  prize  no  student  is  re- 
quired to  go  in  for  an  examination.  All  that  he  is 
boiTud  to  do  is  to  satisfy  the  Head  of  his  College  that 
he  has  collected  50  plants  in  the  course  of  the  year, 
and  correctly  named  them.  I  am  generally  asked  to 
look  over  the  plants,  to  see  that  they  are  right,  and 
constantly  I  have  found  that  numbers  of  them  were 
wrong,  and  I  have  no  doubt,  as  one  of  the  Fellows  of 
the  College  has  told  me,  that  the  way  in  which  it  is 
often  done  is  this  : — A  man  goes  into  the  country 
and  he  gets  lus  country  cousins  to  tell  him  the 
English  names  of  50  plants  ;  he  collects  those  plants, 
then  refers  to  his  book,  tacks  the  Latin  name  to  the 
Euglish  name  which  they  have  given  him,  writes 
them  down,  brings  them  up,  and  gets  his  prize.  Cer- 
tainly those  who  have  obtained  the  prize  during  the 
time  that  I  have  been  in  Oxford  as  professor  have 
known  uo  more  of  botany  than  would  be  implied  in 
going  through  such  a  process  as  I  have  described. 

13.776.  Nor,  I  apprehend,  is  there  any  examination 
in  botanical  study  in  relation  to  the  medical  degree 
taken  at  Oxford  ? — I  believe  thei'e  is  ;  but  I  have 
nothing  to  do  with  that.  I  am  occasionally  (not 
always)  asked  by  the  examiners  to  furnish  them  ■\vith 
a  few  of  the  commoner  plants  in  December,  and  I 
should  thiuk  that  the  examination  must  be  rather 
imperfect,  because  men  coming  up  for  examination 
in  December  can  see  very  readily  what  number  of 
plants  happen  to  be  out  in  the  garden  at  that  time, 
a  number  probably  varying  from  four  iu  a  cold  season 
to  15  in  a  mild  season;  and  so,  knowing  upon  what 
flowers  they  will  be  examined,  they  can,  with  very 
little  labour,  acquire  the  requisite  amount  of  informa- 
tion respecting  them. 

13.777.  The  examination,  therefore,  if  it  exist,  is 
rather  formal  than  efficient  i^ — I  think  so. 

13.778.  According  to  yom'  account,  botany  seems  to 
have  a  nominal  position  in  the  University,  as  one  of 
its  studies,  rather  than  a  real  one? — ■!  believe  its 
position  is  purely  nominal. 

13.779.  {J^rofcssor  Jbixlcij.)  Did  I  rightly  under- 
stand you  to  say  that  a  man  might  pass  through  the 
whole  of  his  biological  course  without  having  had  his 
attention  directed  to  the  correspondencies  between  the 
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Prof.  M.  Law-  structurR  of  plants  and  tlic  structure  of  animals,  as 
son,  M.A.       laid  down,  for  example,  in  Schwann's  famous  memoir  ? 

— I  do  not   know  what  is   done  in  the  actinil  teach- 

11  March  1S73,  j^g^  j^yt  in  the  examination  he  need  not  know  any- 
thing  even  of  that. 

13,780.  {^Professor  Smith.)  Vim  mean  ns  rcgard-s 
the  examination  papers  ?— Yr>;.  In  Ihe  hist  loin- 
examination  papers  yoii  \vill  not  find  a  siri,L!,'le  questi(in 
bearing  either  ilirretlj  or  indirrelly  ui)uii  Ixitany  or 
the  strufturt-  of  i)l;infs. 

13.7S1.  Ynii  spukr  of  the  iv\ei)iic  of  Ihe  Uol^uiie 
Oanlen,  wlial,  is  ilio  amoiniL  of  llial  rrvoime  ?— The 
total  amount  tliat  passes  ilnon^di  my  ha.nils  is  ahonl 
530/.  a  year,  hilt,  iu  jidditiou  to  Ihal,  liiero  is  :dso  KK)/. 
a  year,  whieli  is  piiid  inlo  tlie  hands  <d'  l).>Ir-;ilrs  lor 
the  sake  of  keei-ing  the  houses  in  n^iair,  and  iiol  Iho 
liouses  only  hut  the  wludr  ot  llir  ^[ard.uis. 

l;\:s-_'."The  o;J0/.  ayrar  arc  ehirlly  derived  IVoiu 
the  ori-'imd  estale,  are  they  not:'' — Vcs,  I'l-ojn  !ho 
Kirkdaio  oshile. 

ia,7.s;!.  And  from  ihe  Shorard  honrf;u'tiou  ?— No  ; 
that  I  h['lir\r  is  enlinly  pnid  |o  \Uv.  I'rofossur  of 
Botany,  hul.  there  is  a  l^-ivmiI,  Iroiu  Ihe  (_'rown,  and 
there  is  al-o  un  lTni\ersi(y  renlehiiige. 

13.784.  What  i>;  the  government  of  the  hotanieal 
garden  ?  You  are  the  Curator  of  the  garden  .and  the 
collections,  are  you  not  ? — Yes. 

13.785.  But  there  is  a  Committee,  is  there  not,  or  a 
Council  of  some  kind  ? — There  was  an  old  gaiaU^n 
Committee,  consisting  of  the  Vice-Chancellor,  the  two 
Proetors,  and  seven  of  the  senior  Physirians  resident 
in  Oxford ;  but  there  were  not  often  that  numlici' of 
physicians  resident  in  Oxford,  and  the  board  virtually 
consisted  of  the  Vice-Chaueellor  and  the  two  Proctors. 

13,78G.  Is  that  board  sidl  in  existence,  or  has  it 
been  swept  away  ? — That  board,  I  believe,  has  been 
swept  away,  but  no  other  has  been  appointed,  as  yet, 
in  its  place. 

13.787.  it  is  supposed  that  a  lioard  is  to  be  con- 
stituted before  long,  is  it  nuf  ? — -Shorlly  a  l.ioard  will 
be  apjtointed. 

13.788.  There  has  been  some  ipiesliou,  Ii;is  there 
not,  Jis  ro  whetlh-r  it  would  ncjt  be  ad\  i-aMe  for  the 
University  tu  give  up  the  pirsent.  holiinieal  gaiden?— 


Ye. 


-No. 


13.789.  It  is  not  freeliold,  1  bi'licAC,  ' 

13.790.  And  to  tran.sfi;r  the  garden  into  the  imme- 
diatt-5  neighbourhood  of  the  museuiu  ? — Yes. 

13,7^1.  "Would  you  give  ns  your  views  wilh  j-e- 
ference  to  that  pruposal  ? — I  h;t,ve  saiil  already  that 
the  gardens  are  very  small. 

13,792.  What  is  the  area  »['  (he  garden-^  ?— The 
total  area  is  under  live  a<Tes,  but  ihai  includes  a  Lnvat 
deal  of  grotnid  wliieh  \r.  inadi'  no  use  of  at  all  for 
growini;-' plants;    it    eontain-  al.-ij  I  in^  |,i(,|r,-.or^s    re.-i- 

dence  and  thelihrary,  the  niu-e ;nM]   the  Inrbariuni. 

In  then-  pi'csent  ]iusifinn,  there  is  no  possibililv  of 
lai'gf-ly  increasing  the  area  ;  theiT  is  a  -mall  |HiTe 
belonging  to  Christ-Clanrh,  whi.'li  dial  em-poi-ation 
might  be  willing  tu  rent  to  us.  On  Ihe  oMna-  han.l,  il' 
weuenrto  Ihe  I'aiks  W(;  slloidd  Im;  able  lo  make  a, 
garden  ofany  .i/.c;  ih.-re  would  he  plenty  of  room. 
llul  it  we  weni  lo  ihe  |'arl.:s,  it  U'<ad<l  Ke  ,-,  xrrv  i'o.llv 
Inj.Miiess    lo     mala;     ne w    ea rden^'.     he.-ause     w<>'  sln.idd 

havi^  enlirely   lo    niafe    ouj-  ouni    -^vn f  on   aren ,  .,r 

Ihe,  .hail.nvhe..    .,t    ihn    '-Mil.       In   nnuiy   plaees   (he    mmI 

of   (he  I'arfs  is  only  !)  imdms    deep,      "in   the  (udv  ■- 

tioiJ  <d'  the  Parks  which  wmild  he  in  a.  lit  position  Cor 
a  gai'den,  |j,<.  soil  a\r-rag'S  ahoiil,  I!  in.'hes  di-ep,  I 
SUp[.o.-.(;  not  nioi-e.  i;r,,e,Lli,  (hatiseoarse  woilhless 
gra.vel. 

i;;,7!*3.    Is  tlie    sod  ..r   llx'  present    garde nod  ?     - 

II,  is  very  good  indeed,  .and  of  grea.l,  depth  ;  il.  Ii,,s 
all  been  made.  i  snppo.-e  we  Inne  praelieally  joiy 
depth  oCsml.  In  ihal  r(-pee|,  ua^  sliouhl  lose  in  n.,!n^ 
lo  the    I'iU-ks. 

\:\,rM.  Have  you  form,  J  any  eHimal  ■  as  ji,  what 
the  coin|par^itive  <a,sl.  of  moving  (he  -arden  inlo  I  he 
I'arks  woidd  he,  or,  <in  the,  other  hami,  of  renovaliug 
(he  liouses  which  :d.  present  e^is|,anr|  e  n  I  laidiuLM  l.ian 
an  they  ought  to  bi;  exleuded?— At   tli<'   desire, d'   Ihe 


Vice-Chancellor  I  obtained  the  advice  of  an  agent  in 
Oxford,  and  he  informed  me  that  to  move  the  gardens, 
making  them  of  the  same  size  and  capacity  as  the 
present,  would  cost  about  11,000/.;  and  to  put  the 
present  gardens  into  good  working  order  would  coat, 
I  think,  about  3,000/.,  or  between  3,000/.  and  4,000/. 
That  cstimale  seems  excessive,  but  on  such  a  matter 
it  is  impossible  i'or  a  layman  to  judge.  That  estimate 
was  cn(ii-(dy  exclusive,  I  bt'.lieve-,  of  the  expense  of 
mo\ing  fresh  earth  on  lo  the  spot. 

[;!,7;'.'>.  Is  the  Uerbiu-iiiiu  ati  (extensive  and  valuable 
(,ne  r— Yes,  il.  is  a  very  extensive  and  valuable  one. 
It  \\'t>uh!  rank  eerlainly  not  further  ilown  than  the 
thitd  or  fourlh  in  i<]iigland  and  Scotland. 

13.79').  Js  tljcre  any  special  fund  a[i[iro]n-i;iled  to 
ihu  maintenanc<'  of  the  Herbarium  ? — 58/.  a  year. 

I  3, 797.  Is  thai  included  in  the  sum  yon  mentioned 
b(.fore  ?  — No.  it.  is  exehisive  of  that. 

13,79S.  Ai-e  (Iiere  any  .similar  funds  fcr  the  maiii- 
li'uama;  of  iIm'  mu.seuin  and  library  ? — No.  The 
-addilions  to  llirin  ;ire  purchased  out  (}'(  Ibat  sum,  as 
also  th.'  s;dai'y  which  is  paid  to  Ihe  assistant,  whom 
I  have  already  mentii>ned,  for  keeping  the  ])laces  in 
order  and  doing  little  things, 

13,799.  [I))\  Sharpc/j.)  AVhat  number  of  students 
at  ])resent  attend  the  class  ;  how  many  ha<l  you  in  the 
last  session,  for  example  ? — \n  the  summer  term  I  get 
about  from  8  to  12,  never  I  think  more  than  12,  and  I 
think  1  have  never  liad  fewer  than  6.  In  the  winter 
term,  when  I  teach  physiological  botany,  more  by 
means  of  demonstrations  than  lectures,  I  do  not  get  so 
many,  but  generally  they  are  men  of  a  very  much 
better  stamj)  than  those  who  come  to  the  other  class. 

13,1S00.  So  that,  in  the  one  term  yuu  teach  syste- 
matic botany,  and  in  tiie  other  pliysiological  botany? 


nt    tlie    garden    and 
in  the  summer  term 


13  open    to  e\'ery 


Ye 

13,.S01.  Do  tlie  class  freqm 
make  use  of  it  for  study  ? — Yes, 
they  do. 

13.802.  Is   it   open   to   any  other  students  beside; 
those  who    attend    your  class  ? — It 
one. 

13.803.  Do  many  others  make  use  of  it? — Y'cs. 
( )ceasioiially  men  wiio  are  not  members  of  the  Uni- 
versity come  to  my  lectures  for  a  special  purpose  ; 
ibr  instance.  1  had  (he  schoolmaster  of  a  W.esleyaa 
school  in  Oxford  who  desired  to  teach  botany  in  "^his 
school,  which  contains  over  800  boys,  at  h-ast  I  believe 
tJiat  is  about  the  uundier.  He  came  with  (he  object 
of  learning  a  sullieicnt  amount  of  botany  to  be  able  to 
teach  it  to  his  boys,  and  of  eour^o  I  took  him  with 
great  pleasure. 

13,.S04.    What  are  the   contents  of   llie  museum?— 
It    is   lilird  {■hieily    ^\ilh    specimens    ol'  economic    iu- 
lere.-t.      Thiae  are  also  other    specimens    for  leaching, 
esstds.  arranged  ac- 
■ording    (o   (heir  nafural    onhrs.       It    is  not  the  best 
aching, 
uld    be    advisable   or 
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13.810.  Do  they  frequently  come  for  that  purpose  ? 
— Generally  when  <i  foreijijn  botanist  is  in  England,  if 
he  has  the  time,  he  makes  a  point  of  coming  down  to 
see  it.  There  are  often  botanists  who  want  to  see  par- 
ticular collections  which  arc  kept  there,  and  who 
come  down  with  the  special  oliject  of  consulting  those 
collections.  They  are  not  very  numerous.  Pi'ofessor 
Asa  Gray  came  down  to  see  it.  Dr.  Rupretch,  of 
vSt.  Petei'sburg,  also  came  to  consult  a  portion  of  it, 
to  complete  his  book  upon  the  Flora  of  St,  Petersburg. 

13.811.  {Chairman.')  Is  there  anything  which  you 
would  consider  might  be  proposed  for  the  advance- 
ment of  the  study  of  botany  in  the  University  ? — 
The  establishment  of  a  single  yearly  scholarship  of 
even  smsill  value  would  bo  of  immense  assistance.  It 
would  create  a  competition,  and  when  you  ouce  get  a 
competition,  you  are  sure  to  get  men  who,  although 
they  may  fail  to  get  the  scholarship,  will  continue  to 
work  at  the  subject. 

13.812.  And  if  yon  had  one  scholarship  v/hieh 
could  bo  competed  for  in  each  of  three  successive 
years,  and  held  during  the  period  of  study  iu  tho 
University,  probably  it  would  have  an  important 
influence  upon  the  resort  of  student^:;  to  your  class  ? — 

Tlie  witness 


I  believe  it  would  have  a  most  important  influence. 
It  would  determine  many  a  man  to  take  up  the 
subject  of  botany,  which  now  he  has  no  inducement  at 
all  to  take  up,  rather  an  inducement  to  forego,  even 
if  he  has  known  a  little  of  it  before. 

13.813.  (Professor  Smith.)  You  spoke  of  the 
scholarships  which  ai-e  given  away  in  the  Colleges  for 
natural  science.  In  the  biological  part  of  the  exami- 
nation for  those  scholarships,  is  there  any  reference  to 
botany  ? — Yes ;  in  some  of  them  a  few  questions  are 
sometimes  asked,  but  they  are  of  very  little  amount 
compared  with  the  other  part  of  the  examination.  I 
must  correct  myself  upon  that  point.  A  student  may 
take  u|Uhc  subject  of  botany,  and  he  may  be  examined 
in  it  for  a  scholarship,  so  that  in  that  way  he  might 
get  a  scholarship  for  botanical  knowledge. 

13.814.  Have  you  ever  known  a  scholarship  got  for 
botanical  knowledge  ? — No,  never,  not  a  single  one. 
I  believe  that  only  one  man  has  ever  taken  botany  up 
as  a  subject  for  his  examination. 

13.815.  {Chairman.)  Is  there  anythiug  you  would 
like  to  add  to  your  evidence  upon  which  we  may  not 
have  made  inquiries  ? — I  think  I  liave  said  all  that  I 
desire  to  say  to  the  Commission. 

withdrew. 


Fro/.  M.  Lai 

S071,   M.A. 


Adjourned. 


No.  6,  Old  Palace  Yard,  Westminster,  Friday,  14th  November  1873. 

Present  : 
HrsGuACKTiiE  DUKE  OF  DEVONSHIRE, K.G.,  in  the  Chair. 
Sir  James  Phtllips  Kav-Shuttt.e worth,  Bart.    ]  TnoiiAS  Henrv  Huxlet,  Esq.,  LL.D,,  Sec.  R.S. 
William  Sharpry,  Esq.,  M.D,,  F.R.S.  I  Geokge  Gabeuel  Stokes,  Esq.,  M.A.,  LL.D.,  Sec.  U.S. 


The  following  gentlenii 

Major-Gcneral  F.  Eardley-Wdmot,  R.A.,  F.R.S., 
Chairman  of  Coui/cil. 

Mr.  Edwin  Chadwick,  C.B. 

Lieut-Col.  A.  Strange,  E.R.S. 

Mr.  Seymour  Teulon. 

Colonel  A.  Angus  CroU, 

{Chairman  to  Major- General  fVilmol.)  We  under- 
stand that  you  have  come  as  a  Deputation  from  the 
Society  of  Arts,  and  that  you  wish  to  make  nomc 
Statement  to  the  Commission  on  the  subject  of  National 
Museums. 

{Major- General  Wilmot.')  Yes. 

{Chairman.^  Will  you  proceed  to  lay  your  views 
before  us. 

{Major- General  JV^ilnwt.)  I  think  that  the  opinions 
of  the  gentlemen  whom  I  have  the  honour  to  present 
to  the  Commission  will  satisfy  you  that  they  are  all 
deeply  interested  in  tliis  question.  We  appear  as  a 
Deputation  from  the  Council  of  the  Society  of  Arts, 
having  been  appointed  to  bring  before  the  Commission 
(understanding  that  they  are  engaged  upon  work  con- 
nected with  this  subject)  the  views  of  the  Society,  and 
to  say  that  those  views  are  backed  up  by  a  large 
number  of  men  all  over  the  country,  who  are  interested 
in  the  question  of  National  Education  in  connexion 
with  Museums.  I  may  say  that  our  opinion  is,  that  tho 
Great  General  Museum  of  the  country  is  now  of  com- 
paratively little  use  to  the  public,  except  as  containing 
objects  of  interest  and  amusement,  and  so  forth  ;  but 
what  we  rather  propose  now  is,  not  so  much  to  go  into 
the  whole  question  with  the  Commission,  as  io  lay 
before  thein  the  Resolutions  to  which  the  Council,  on 
behalf  of  the  Society,  has  come ;  those  Resolutions 
being  explanatory  of  the  views  of  the  Council  of  the 
Society  upon  this  subject ;  and,  if  your  Grace  will 
allow  me,  I  will  read  those  Resolutions  through. 

The  first  Resolution  is,  that  certain  persons  "be 
invited"  (and  I  may  mention  that  a  large  number  have 
accepted  the  invitation,  and  I   will   hand  in   a   list  of 


attended  as  a  Deputation  from  the  Council  of  the  Society  of  Arts  : 
Mr.  Hyde  Clarke. 
The  Rev.  Septimus  Hansard,  M.A. 
Admiral  Ommauney,  C.B.,  F.U.S. 
Mr.  James  Heywood,  F.ll.S. 

Mr.  P.  Le  Neve  Foster,  Secretary, 


Deputation 

from  Council 

of  the 
Societi/  of  Arts. 

14  Nov.  1873. 


those  who  at  the  present  moment  have  consented  to 
act  as  Committeemen  upon  this  work)  "  to  serve  on  a 
"  Standing  Committee  for  the  purpose  of  bringing 
"  miderParliamentaryresponsibihty  the  National  Mu- 
"  seums  and  Galleries,  so  as  to  extend  their  benefits 
"  to  Local  Museums,  and  to  make  them  bear  on  public 
*'  education.  The  following  are  the  several  objects  in 
"  view  for  etfecting  this  purpose  : — 2.  All  museums 
"  and  galleries  supported  or  subsidised  by  Parliament 
"  to  bo  made  conducive  to  t)ie  advancement  of  edu- 
"  cation  and  technical  instruction  to  the  fullest  extent, 
"  and  be  made  to  extend  their  advantages  to  the  pro- 
"  motion  of  original  investigations  and  works  in 
"  Science  and  Art.  3.  To  extend  tho  benefits  of 
''  National  Museums  and  Galleries  to  Local  Museums 
*'  of  Science  and  Art  which  may  desire  to  be  in  con- 
"  nexion,  and  to  assist  -them  with  loans  of  objects. 
"  4.  To  induce  Parliament  to  grant  sufficient  funds 
"  to  enable  such  objects  to  he  systematically  collected, 
"  especially  in  view  of  making  such  loans.  5.  For 
"  carrying  out  these  objects  most  efficiently,  to  cause  all 
"  National  Museums  and  Galleries  to  be  placed  under 
"  the  authority  of  a  Minister  of  the  Crown,  being 
"  a  Member  of  the  Cabinet,  with  direct  responsibility 
'•'  to  Parliament ;  thereby  rendering  unnecessary,  for 
"  the  purposes  of  executive  administration,  all  unpaid 
"  and  irresponsible  Trustees,  except  those  who  are 
"  Trustees  under  bequests  or  deeds,  who  might  con- 
"  tinue  to  have  the  full  powers  of  their  Trusts,  but 
"  should  not  be  charged  with  the  expenditure  of  Par- 
"  liamentary  votes."  I  will  take  the  opportunity  of 
saying  that  there  has  been  considerable  difficulty  in 
getting  tho  matter  taken  up  liy  the  Government ;  and 
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in  proof  of  th.it  T  will,  nftev  reading  llie  Rcf^ohitions 
hanil  ill  a  coirospoiulence  wluch  has  taken  place  -wllb 
Mr.Glatbtonc  upon  that  snhjeet.  "  6.  To  enter  into  cor- 
"  respondonco  -w'ith  all  existing  Local  Mnseiinis  nnd 
"  the  numerous  Schools  of  Science  ami  Ai't,  including 
"  nmsic,  now  formed  throughout  the  United  Iviiig- 
"  dom,  imd  to  publish  suggestions  for  Ihe  cstablish- 
"  mcnt  of  Local  iMusouuis.  7.  Al^o  to  cause  the 
"  Public  Libraries  and  Jlusemns  Act  (IS  A:  U)  Vict. 
"  c.  70)  to  be  enlarged,  in  order  to  give  local  aulho- 
"  ritios  increased  powers  of  acting."  in  the  absence 
of  the  Chairman  of  Council  for  the  time  being,  Ur. 
Lyou  Phiylaii-  was  lo  be  requested  tn  jict  as  Chairman 
of  tlie  Committee.  The  correspondence  with  Mr. 
Gladstone  to  which  I  have  referred  is  as  follows  : — 

llETHXAL  (iUEKN  MUSEUM. 

CollHESl'ONDKNCE. 

The  Sfcret/iri/  nf  flw  Soncfii  of  Arts,  to  Ihe  Ri'/ld  Hon. 

'ir.  E.  Glcnlstmn;  MP. 

Siu.  ^I'd  July.  1S7.3. 

A  MESiOKiAL  rcl;iti\-e  lo  flie  beneficial  action  ef  the 
Bcthnal  (Ireen  MuHnim,  has  huen  pietiared  by  the  Society 
of  Arts  for  ])re^entation  to  you. 

It  has  been  si;,nu'd  by  loD  Meiiihcr-s  uf  tlie  Counfil  and 
of  the  Society,  of  whom  22  are  Teers,  and  iVJ>  are  Members 
of  the  Ibnise  of  Commons.  In  aildition  to  the  above,  .'i7 
IVers  and  '!.''>  Members  of  the  Honse  of  Commons,  not 
Members  of  the  Society,  have  expressed  their  concurrence 
in  the  object  of  the  Memorial. 

I  am  directed  to  recpiest  that  yon  will  Iia\'e  the  kinilncss 
to  receii^e  a  Deputation  to  present  the  ^bniorial,  and  to 
name  a  day  for  doing  so,  giving,  if  ])Ossi])]e.  at  lea^t  a  week"d 
notice. 

I  li.ave.  &c. 
iSi^zncd)         P.  Ce  Neve  Fostki!, 
Tiie  ilight  Hon.  W.  E.  Gladstone,  M.P.  Secretary. 

Meniurial  enclosed.     See  Ajipendix  below. 

Mr.  Gordon  to  the  S'-cn'tunj. 

10.  Downing  Street,  Whitehall, 
Siu.  -  Julyr^th.  1S7.3. 

Mji.  Glaosto.ne  desires  me  to  acknowled'.'e  the 
receipt  of  yonr  letter  of  the  .'Srd  inst..  requc^tin!r  idm  to 
receive  a  l)e])utation  to  jjresenta  Memorial  from  the  Society 
of  Art-;,  on  the  subject  of  the  Musetim  at  Hethnal  Green. 

I  am  directed  to  express  Mr.  Ghidstone's  sincere  I'ctrret 
that  tlie  jiressure  of  Ids  duties,  as;  First  Lord  of  the  'I'reasory, 
render.:;  it  absolutely  necessary  that  he  slionld  coiiRne  his 
attention  to  tliose  matters  which  full  directly  within  hia 
pro\incc :  and  he.  therefore,  trusts  that  tlmse  on  whose 
behalf  you  have  vn-itten  will  kinilly  excuse  liim  if  he  asks 
them  to  address  themselvea  to  the  Pri\v  C-ouncil  (Jflice. 
1  have,  ^.c, 
(Signed)  \V.  IS.  Glruon. 

r.  Le  Xe\-e  Foster,  lv^<j. 

Th<-  Si-iT<-li<r.j  Ir,  Mr.  (irnfon. 
Society  for  the  Encourap;einent  of  Arts, 
Manufactures,  and  ('ommeree, 
Sin,  John  Street,  Aflel|.]ii,  IStli  .Inly  ls;;i. 

r  KAvi:  l»rotijr|it  lieCore  tin- Council  yonr  letter  of 
l\u-  r,lli  .InK,  in  reply  to  mine  of  the  .'ird  .lid'v.  iisl<iTi;;  Mr. 
(iladstririe  lo  rrrr-ive  a  I )e|Milal ion  to  iircsi'iit  a  Mi'niorial 
ir-nn  i],\s  Society  on  tlie  .siil»irct  of  the  Uethnal  Greni 
Mii^cmri.  The  f!oiincil  observe  that  V"(i  e\|irefj.s  Mr. 
(iladstone's  rc;,'ret  that  tlie  previsNre  of  Mm  diitirs  an  Fir.st 
boni  of  the  TiTiistoT  rrndrrs  if.  al.^ohitelv  mee^sarv  that 
III'  shoidfl  eonhnr  lii;i  altrjition  tn  I.Ikw;  nuittiTs  wiiieh  fall 
dirccflv  under  In-,  provifH  e.  and  his  Inist  il.ut  ilio.se  -ri 
wlio.se'l»fli:illtlK'  n-rrpllnn  of  a  |le|H(lidion  wa'i  sou-lit  will 
kindly  cYCN-.r  lo ■  ;rl.H  ll.ri,i  In   address  tliem.selvrs  lo 

tlie    I'rivV   CoHlM-il    Olilrr. 

I    am   dinclrrj,    ,,,    irply.   lo     pollll.    not    Mllll.  tlir    Mr ir.A, 

havinj^  nlali.Hi  to  u  :,'i(l.jrel.  of  wist  itii|ior1;Mi(v  to  1l,r 
cdnratiori,  ^^cnnal  mil  ivi,1i„n,  and  social  wrlf;nT  of  I  lie 
pro[.lr',  rlid  api^rai'  U.  llir  Uoiiiinl  lo  Iniii-  llir  solijcrt 
Strictly  witliin  the  roo  .Irlcralioti  ofllir  I'ninr  M  in  i.jirr, 
niilicr  tliari  of  a  Ur|,;uloM.nl  of  ihi-  ( InMi-moMit.  Mon- 
ovr,  it  did  ap|.c;i,rlo  l.lio  Coiineil  (li)t.l  (lir  divp  (iit.crc.il, 
wlilfli  the  suhjct  vxnU-ii  is  maiiifcslcil  l,v  lln  hummmI 
character  r,r    tlie    si^'Mati.i-cs,    l.ciri^'    tlioi.r    oi'    Cl)  I'rnv,  and 

i;;il  Members  of    IIh^    IIonsc    of    Coto ;.  allailicil    (u    llie 

Mniional,  itrid  iiistifi.'il  theCoiitieil  in  ii.skni-  for  tlic 
:i|,ccn,l  stt.cmiori  of  .Mr.  (iladstone  liimsclt. 

Hn.lrr  llnse  rircinnsbincs,  the  Coniici)  Mibmil,  their 
conviction    thiit     the    ;^i.bjcct     involves     coiisidenitioos     of 


principle  and  |)olicy  worthy  the  attention  of  the  Prime 
Minister  of  this  country,  and  too  wide  in  its  political  and 
fiscal  considerations  to'  be  dealt  with  effectually  by  any 
siuf^le  department  of  the  Governmeut. 

They,  therefore,  respectively  decline  to  ado]>t  Mr.  Glad- 
stone's  suggestion  that  they  should  address  themselves  to 
the  Pri\7  Council  Office. 

I  have,  <S:c. 
(Signed)  P.  Le  Nicve  Foster. 

\V.  li.  Gurdon,  Esq.  Secretary. 

Mr.  Giirdon  to  the  Secretory. 

U>.  Downing  Street,  Whitehall. 
Siii,  July  22,  1873. 

I  AM  directeil  by  Mr.  Gladstone  to  acknowledge 
the  receipt  of  your  letter  of  the  IHth  instant,  and  to  reijueat 
that  you  will  he  kind  enough  to  acquaint  the  Council  of  the 
Society  of  Arts  that  the  intention  of  the  rejdy  to  your  com- 
munication of  July  .'Ird  was  to  point  out  that,  in  regard  to 
a  subject  of  the  nature  of  that  which  you  brought  before 
Iiim  (viz.,  the  beneficial  action  of  the  Bethnal  Green 
Museum),  whieli  falls  i»ro|ierly  mthin  the  province  of  a 
Department  of  the  State  ai)|)ointed  to  deal  with  it,  the  First 
Lord  of  the  Treasury  could  not  take  the  initiative  out  of 
the  hands  of  that  Department. 

This  Mr.  Gladstone  would  be  doinj;  were  he  to  receive 
the  |)ro])osed  Deputation  ;  and  he  would  he  acting  contrary 
to  the  rules  of  administration  which  are  necessary  for  the 
conduct  of  public  business. 

If,  however,  the  Society  of  Arts  think  fit  to  favour  him 
ulth  a,  written  communication.  Mr.  Gladstone  will  himself 
correspond  with  the  projier  Department  concerning  it. 

I  have,  \-c. 
P.  be  Xevc  Fester,  F^sq.         (Signed)       \V.  B.  Gl'kdon. 

T/ic  Secretary  to  the  Right  Hon.  iV.  E.  Glailstone,  M.P. 
Society  for  the  Encouragement  of  Arts, 

^bulllfaeturcs,  and  Cunmierce, 
John  Street,  Adelphi.  W.C, 
Sir,  6th  October  P^;."!. 

Th  e  Council  of  the  Society  of  .iVrts  have  directed  me 
to  reply  to  Mr.  Gurdon "s  letter  of  the  l*L'd  July,  in  which 
he  .states  that,  ''if  the  Society  of  Arts  think  iit  to  place 
"  before  you  a  ■oTitten  communication,  you  would  yourself 
"  correspond  with  the  proper  l")cpartment  concerning  it." 

The  De]>utation  which  desired  to  ha\-e  tlie  honour  of 
waiting  on  you.  and  explaining  in  detail  the  objects  of  the 
Memorial,  would  have  stated  that,  in  their  view,  the  experi- 
ment of  the  Pethnal  Green  Museum  is  suggestive  of  the 
following  points  : — 

1 ,  That  a  general  popular  desire  exists  for  such  museums, 
anil  that  it  would  be  pood  national  policy  for  the  Govern- 
ment to  eucinn-a{:;e  the  esral)lishnient  of  them. 

2.  That  like  prnuary  elementary  schools,  it  would  be 
impossible  that  such  museums  couhl,  without  State  aid 
and  inspection,  become  part  of  a  National  System,  aiding 
technical  instruction  and  secondiuy  edneation. 

'■i.  That  this  question,  unfettered  by  any  denominational 
ibllieulties,  is  quite  ri|)e  for  solution  ;  that  the  neccssarv 
exjicnditurc  for  aiding  Museums  of  Science  and  Art  would 
be  advantageous  from  every  point  of  view,  even  renumera- 
tive  as  respects  coinmerce  ;  anil,  further,  would  be  auxiliary 
in  promoting  morality  and  social  good  order. 

\.  'I'liat  sucli  muaenms  arc  absolutely  necessary  to  the 
industrial  progress  of  the  country,  which  is  hehiiul  other 
countries  ah'eady  in  the  possession  of  them. 

fi.  That  the  time  has  come  wlieu  it  is  neccssarv  that  all 
I'nblic  Museums  and  Gaberies  of  works  of  S.^ienec  and  Art 
receivliiL;  Parliamentarv  aid,  should  he  brought  under  an 
intelli-ihle  System  of 'Administration.  eontvoUcd  by  a  rc- 
spoiisihlr  Minister  of  State,  so  as  to  render  them  auxiliary 
to  the  development  of  Local  Museums  and  Galleries. 

■|'he  Council    submit    that   ("licse  are   subjects  not  only  of 
j^'cueral  policy,  hut  rn\oI\'e  some   ne\\'  luineiiiles  of  admini- 
deralions,    the   reform  of  old 
o\'  the  general 
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Goveruineut,  and  not  of  any  siii-U-  Dcpartnu'iit,  to  deal 
Willi.  The  Couiiril  especially  desired  that  ihc  answer  they 
inij,dil,  rceci\i'  should  come  direct  from  yourself  as  Prime 
Minister.  Thcv  could  not  bide  from  themselves  Ihe  know- 
l.'ilf^e  fhcy  possessed  of  the  several  ile|i;irtmeulid  (blUeultics 
which  atteiulcd  the  o|.eiiiug  of  1  he  Hethnal  (breii  Mii.senm, 
and  tliai  they  had  been  made  cognisant.  I  hroii-h  Parliamen- 
tary ret  urns  and  the  revised  es(ima,te.s  I'or  1H;I-l'.  of  the 
npi.nsitiou  which  llie  Treasury,  as  lately  administered,  had 
[ler.^^i.slently  iilfereil  to  carry  into  elb^et'the  decisions  made 
i,v  her  Majesty's  (h.veriniient  in  ISCtl.  for  eondiietiiig  the 
liVthual  (ire.'ii  Museum. 

The  Council    res|iect.f'idly  request  you   to  have  tlie  kind- 
ness to  bring   this    Meuuirial  before  Der  Majesty's  (iovern- 
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nient.  They  hope  it  will  meet  with  favourable  considera- 
tion and  lead  to  decisive  actiuii ;  and  they  will  fee!  obliged 
by  receiving  an  answer  iqioii  it  at  as  early  a  |ieriud  as 
couveiiiei(t, 

I  have,  &c. 
(Signed)  P.  Le  Neve  Foster, 

The  Right  Hon.  "W.  E.  Gladstone,  M.P.  Secretary. 

Mr.  Qiirdoii.  hi  the  Secretary. 

10,  Downing  Street,  Whitehall, 
Sir,  7th  October  1^73. 

Mil.  Gladstone  desires  me  to  acknowledge   the 
receipt  of  your  letter  of  October  6th,  the  contents  of  whieh 
he  wiU  not  fail  to  make  known  to  his  colleagues. 
I  am,  &c. 
(Signed)  \V.  B.  Gl'kuon. 

P.  Lc  iS^eve  Foster,  Esq. 

Al'PKNIJIX. 

Mcmorlul. 
To  the  Right  Honourable  W.  E.  Gladstone,  M.P. 

1.  AVe,  the  undersigned  Members  of  the  Council  and 
Members  of  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  request  the  attention  of  Her 
Majesty's  Government  to  the  remarkable  proof  of  the 
public  (lesire  for  instruction  and  pure  enjo^mient  afforded 
by  the  examination  of  works  of  Art  and  Science,  which  has 
been  shown  by  the  opening  of  the  Bethnal  Green  Museum. 

2.  This  museum,  established  in  one  of  the  poorest  and 
busiest  districts  in  London,  where  men,  women,  and 
children  are  most  laboriously  employed,  has  been  frequented 
during  three  months  by  more  than  700,000*  nsitors,  a  num- 
ber which  probably  exceeds  that  of  the  ^dsitors  to  all  the 
other  Metropolitan  Museums  and  Galleries  during  the  same 
period. 

'S.  The  undersigned  submit  that  this  museum  could 
never  have  come  into  useful  existence,  and  have  been  in- 
btrumental  in  conferring  great  benefits  on  the  people,  with- 
out the  aid  of  Parhament ;  and  they  desire  to  press  this 
fact  u]>on  the  consideration  of  Her  Ma;iest)'"s  Government, 
with  the  hope  that  they  will  eubmit  to  Parliament  the 
policy  so  essentially  national  of  voting  increased  means  to 
facilitate  the  establishment  of  Museums,  Libraries,  and 
Galleries  of  Science  and  Art  in  large  centres  of  population, 
wherever  such  localities  are  ivilling  to  bear  their  share  in 
the  cost. 

[Here  follow  the  slr/iiatares  to  the  Memorial.) 
The  foUowiDg-  is  a  list  of  the  noblemen  and  fjentlGuien 
who  have  consented   to   serve  on   the  Staudiug  Com- 
mittee : — 

F.  A.  Abel,  F.R.S. 
Colonel  Akroyd,  M.P. 
Edmund  Backhouse,  M.P. 
Bishop  of  Bath  and  Wells. 
Sir  Antonio  Brady. 
Andrew  Cas^eL. 

John  Cheetham, 

Hyde  Clarke. 

S.  S.  Dickinson,  M.P. 

Sir  Charles  Dilke,  Bt.,  M.P. 

G.  Dixon,  M.P, 
Joseph  Dodds,  M.P. 
Lord  Ebury. 
William  Finnic,  M.P. 
Lord  O.  A.  Fitzgerald,  M.P. 
J.  Gerstenberg. 

Lord  Ronald  Leveson  Gowcr,  M.I'. 

Lt.-Col.  AV.  Gray,  M.P. 

C.  J.  T.  Hambro,  M.P. 

J.  Snowdon  Henry,  M.P. 

J.  Heyivood,  F.R.S. 

John  Hick.  M.P. 

Samuel  Holland,  M.P. 

Lord  Kinnaird. 

John  Laii"d,  M.P. 

Earl  of  Lichfield. 

Earl  of  Longford. 

Lord  Lyttclton. 

\V.  McArthur,  M.P. 

P.  McLagan,  M.P. 

Samuel  Morley,  M.P. 

Vice-Admiral  E.  Ommanney,  C.B.,  F.R.S. 

*  The  numbers  up  to  the  end  of  Septembi.T  were  upwards  of 
one  million  ;md  a  half  of  people  ;  to  Slst  Deceniiier  ISTli,  only 
.six  mouths  and  a  ball',  they  aiiiuunted  to  !)(H,-I(U,  whilst  liie 
iiuuihers  of  the  general  visitors  to  the  British  Rliisetim  for  the 
whole  year  of  1872  were  only  4:'2'l,0('B.—  Ocl"brj-  187;!- 


Admiral  Rt.  Hon.  Lord  Clarence  Paget.  K.CB. 
Rt.  Hon.  Sir  J.  S.  Pakington,  Bt.,  M.P. 
Love  Jones-Pan-y,  M.P. 
Bishop  of  St.  DaWd'a. 
W.  H.  Smith,  M.P. 
Douglas  Straight,  M.P. 
Duke  of  Sutherland. 
E.  C.  Tufnell. 
Thos.  Twining. 
Lord  Vernon. 
W.  G.  Ward. 
Mar(iuis  of  Westminster. 
John  WhitweU,  M.P. 
Bishop  of  Carlisle. 
Earl  of  Carnarvon. 
Lord  Clinton. 
Earl  of  Darnlcy. 
Jjord  de  Tabley, 
Viscount  Hardinge. 
Duke  of  Portland. 
E.  A.  Bowring,  M.P. 
W.  T.  Charley,  M.P. 
A.  D.  W.  R.  iiaillie  Cochrane,  M.P. 
Lord  Richard  Grosvenor,  M.P. 
A.  E.  Guest,  M.P. 
T.  A.  MitcheR,  M.P. 
A.  J.  Mundella.  M.P. 
J.  H,  Palmer.  Q.C.,  M.P. 
C.  S.  Read.  M.P. 
C.  Reed,  M.P. 
N.  M.  de  Rothschild,  M.P. 
Edward  Wells,  M.P. 
Lord  Elcho,  M.P. 
Lord  Houghton. 

Rt.  Hon.  Sir  S.  H.  Northcotc,  M.P. 
Sir  William  Thomson,  F.R.S. 
Henry  Cole,  C.B. 
Warren  de  La  Rue,  F.R.S. 
Gabriel  Goldney,  M.P. 
U.  J.  Kay-Shuttleworth,  M.P. 
Dr.  Mouat. 

Professor  Roscoe,  F.R.S. 
Dr.  Lyon  Playfair,  M,P.,  F.R.S. 
Lt.-Col.  A.  Strange,  F.R.S. 
E.  Thomas,  F.R.S. 
Colonel  Angus  A.  CroU. 

Also  T)-!*  Chairmen  of  Ai't  aiul  Science  Schools. 
E.  Eardley-Wilmot, 
14  Nov.  tS73.  Major  General,  Chairman. 

*The  following  is  a  list  of  some  of  the  Chairmen  of  Art 
and  Science  Schools  above  referred  to  : 


Deputation 
f'rum  Council 

u/t/iC 

So<:hli/ofArL^. 
14  Nov.  187;i. 


Bristol. 

-  Bristol. 

-  Dudley. 

-  Exeter. 

-  Kiildcrminster. 
Manchester. 
Leeds. 
T^iveriiool. 
Bethnal  Green. 
I.'^lington. 

West  London  Art  School. 

Paisley. 

Piirtsmouth. 

Sidishury. 

Shrewsbury. 

-  Stourbridge. 
Torquay. 


James  Barclay,  M.P.     -  Aberdeen. 

J.  M.  P.  Montague,  J, P.  Brid|)ort. 

P.  W.  S.  Mdes,  M.P.    -  "  '      ' 

Canon  Girdlestone 

Dr.  W.  Rayner  Cosens  - 

C.  J.  Follett      - 

J,  BrintoTi 

H.  Gregson 

Thos.  Dawson 

Rev.  G.  Butler  - 

Rev.  Seiitinuis  Hansard 

E.  J.  Tahrura 

Peter  (Jraham    - 

David  Murray  (Provost) 

E.  Pierce  Gi-ant 

H.  P.  Hamilton  (Dean) 

Revd.  R.  Cholmondeley 

Lord  Lyttelton 

Edward  Vivian 

Dr.     George     Ridding    (Head 

Master  of  Winchester  College).  Winchester. 
R.  J,  Cowan      -  Worcester. 

Canon  R.  H.  Haynes  -  Coventry. 

R.  Allen  -  -   Preston. 

I  should  say  tlitit  the  Standing  Commitlcc  has  not  yet 
bad  an  ojiportuoity  of  meeting,  as  it  is  onl}'  to-d;iy 
that  the  latest  additions  to  the  nnmbev  of  nnmcf^  haxe 
been  i'ecci\'ed,  and.  thci'eforc,  no  action  has  been  taken 
upon  this  matter  ;  but  nnderstanding  that  the  Com- 
mission wus  very  near  the  conclusion  of  its  laboui's,  wc 
thought  it  our  i)Ounden  duty  to  make  known  to  you 
oiu'  inleri'sl  in  thit^  w(tvk,  and  our  great  .-inxiety  Ihat 
it  sliuuld  )h'  thoroughly  and  elliciently  o;in-ied  f'or- 
wnrd  ;  ami,  (hcreibtv,  \ve  have  taken  tlie  opportunity  of 
coming  behne  the  Coinmis-;ion  lo-d;iy.  I  do  not  pro- 
pose to  state  on  (be  pari  (.r  the  Couneit  atiy  dciinite 
arrangements  wliicli  we  think    reiiuiro  to  be  tu:ide  ;  I 

Z    /,    1 
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tliinlc  that  tlic  Uesoliitions  wliich  liavc  been  put  for- 
wiivd  liy  our  Council  sufficiently  indicate  tbe  direction 
which  we  think  such  ai-rnii^emonts  should  take;  but ) 
will,  if  you  will  allow  me,  ask  some  of  niyiVieudH  who 
are  wilh  inc  to  say  a  lew  words  on  any  s|"'fi;d  point, 
imt  .«!)  niiieh  on  behall'  of  1h<'  Couueil,  as  in  expliiiia- 
t  ion  of  their  own  views  upon  tiu^  (|iirsl.i()n,  which  it 
maybe  iuleresling  to  tlu'  Cninniission  to  bear,  mul 
perhaps  yuu  will  allow  Mr,  C'hadwiek  to  state  his 
views. 

(^/^.  Chathviih.)  My  J.or.l  })ukr,  the  Society  of 
Arts  bus  bestowed  f;;feat  iittnution  on  the  subject  of 
srcniidary  ednealion  thi'ouL^hout  Ibe  country,  and  th<'y 
ar<.' t)l'opiniun  that  wlifii  primary  <_'dN<:alinii  is  iiiipro\'ed, 
■iiidllic  lime  (. I' leaching'  is  rci|iic..'d,^nsl  bebcvciL  uniy 
t)e  !issuiiied  it  will  evcninally  he  hy  some  twn  'ir  thrc*^ 
years, — ihe  time  ^'ained  by  such  rribrctinii  nmy  lie  and 
oui^hl,  cxU'nsi\cly,  to  Ik'  i,nven,  by  all  miilillc-idass 
chiklren,  to  secondary  education,  in  whirh  it,  A\ill  he 
requisite  to  introdnec  a  lar;^(.'  annMuil.  i'\'  Ai  (,  and 
Science  teachin;;.  That  stalpnii.'iif,  !is  lo  Ihe  cxlentof 
Art  and  Science  instruction  required  for  secondary 
schools,  will  be  justified  by  the  exauunal.Ion  of  existinfj 
.scliools  by  anybody  who  may  exaniinr  tlio  f^ood 
nildille-clasfj  scliools  wliich  are  now  instiliiled,  sueli  as 
(he  City  of  London  Seliooi  and  otia-rs.  Mr.  Cole  has 
Plated,  1  IhiTik,  as  a  mallei-  of  coj];.^i'atulatioTi,  that  some 
20,(H)0  jnqnls  are  now  obtain ini^  direct  Art  and  Science 
iii.ctnietiMii  iinder  existing!;  condilinns.  promoted  hy  our 
Si-eiely  :  Inil  ifs-roridary  (Mbieiilinn  ]«-  e:in-ied  on  to  the 
e.xlenl.  whieb  the  .leuiand.-  I1i|oii,i:1i(inI  llie  connlry  la;- 
cc.-sitate,  instead  ot'sona'  twenty  ihoii.sand  pupils,  then; 
ou;^]it  to  be  some  mi  II  ion  of  imjdis  ri'ei.'ivinj^sueh  instruc- 
tion, hi  order  that  I  hey  may  receive  that  iiistruclion,  we 
must  L'^el  teachei'H  to  instruct  tlien),andsucli  teachers  are 
at  the  jiresent  moment  \'ery  b^vin  nund^'r.  I!nt  Ihere 
is  a  [io,-i(ion  taken  on  this  question  to  which  I  wish  to 
advert,  and  which  is  appareiil  to  Ihe  public,  vi/.,  the 
Dolion  of  the  transrer(;n(.-(.-  ol'  the  Art  aiid  Sci'-'ne-e 
teaehin;T  of  the  South  Kensin,i,'ton  Museum,  such  as  it 
is,  to  the  British  Mnsenm.  J  may  mention  that  my 
friend  Prof'esfior  Owen  has  for  a  h)n;,'  time,  seme  10 
years  or  more,  ur;^ed  Ihat  the  C-ui'atoi-s  of  the  (.'idlee- 
tiouH  at  thi-  IJritish  Museum  should  he,  not  merely 
Curators,  Collee-loi-s,  Catali-mic  makei's,  rir  tieketers, 
chiefly  for  the  a^^-'d,  and  tau;^hl  pri-.si,,is  j^'oiup-  to  test 
and,  perhaps,  extend  tb^ir  aeqiiired  knowled^fe — alto- 
^'elher  a  few — but  should  be  prirjiary  leachers — of 
teachers  for  the  many.  Jt  has  hern  ol>jeeled,  I  sr^e,  ihat 
the  .Museum  is  not  Ihe  [j|ace  Ibr  pofiular  bclnres,  l.iit 
DO  su<:li  notion,  J  think,  was  enlertained  Ity  J'r-ol'e-sor 
Owen,  or  would  be  enlei-tained  by  tjlbers  nequaintcl 
with  wliat  is  requii-ed,  of  delixerini,^  merely  |)0|iular 
]refN]-es,  b-etures  Ibr  aiiHJM'iii.iil.  WIetl  is  infmrli'd  is 
elementai-y  leetun  s,  Irelntc-  'hv  the  f 'uralni-s  tij 
teachers  orr  each  ,^p''ej;d  All  .■ini'i  Seirnee  f^plieclion 
of  uliirh  eael,  (•,,i;,l<,r  ha.  I  lie  rdia  i-r.  'I'lir  idcudC 
taking'  llu'  Soiilh  Ki;iein-lo,j  .Mn-< nm.  willi  siieli 
mi'aris  oC  Art  imd  Seieitr<.  |-a.-lilii-  as  il.  has.  ami 
plaeili-  ll  under  a  iiori-rlrnl  ilir  pri,-<,ii  or  .illins,  iiierr 
keepers  of  lil,|-;.|-iev.  or,  (br  lli,)„-,:|  pari,  uirre  ealnvrs 
bM'  iiteralui.',  who    have    no  cenrrpl  inn    ofanyiKror 

lii.au    jui-  (dr-ment:(l7    Iraelii  ll;^  dn--    apprai'l.," .1    ..l' 

II,    lo   -how  a  mo,  I,  de|,loi-al.h'  drlirli  i,rv    (d'adminislra- 

li\e< e'piiMh,and  to  display  a  ivaiil  n{  i\y d  S.-inir,' 

and  i:i'OIiomir:d  K'l,owIrd;jr  Ml  hi;jli  phers.  W'lial 
is  wanlerl  is  ai'  aiilhori/v.  rniu\«-U'\\\  hv  Tinilihe  ami 
ecoNomie  knowied.-i-,  lo  .■-.tnhnir  .■.ilm-  mraiis  of 
S.:ienlilit-  iii^lriiclioii,  and  ;d-o  I-,  iud-e  nf  ihr  aihiiii- 
la;.'o,  diTivaldr  hv  ,■  x  prnd  i  I  iirr,  .,1,  Mm'  m.'aiK  iv,p,i-ah' 
toohlainexle,n-imi-.or.r„.,i(incl.|ioudrd;o-  lor  i ,  ,■,.■  hin;. 
jind  [iraell.T.      A -,  lor  cxamph' :    Ihr    naan.-.    lor     M."- 

lCorolo^ie:d  OliSf:!Va.lioiis,olilainah!r  li" privalr  :  tdi- 

Kei'iptioiis,  bi;in;:  mi-eralily  inad^qiia  I  c,  applii  ,'il  ion  was 
made  foi'  a;/r.'tMl.  In  aid,  and  n  iii  'A,  A  .ompi  hut  ,  i  irn- 
lilic  aulhorily  would,  ii  1  ■.  ron  id.  i-.l,  I, :,-,.■  lud-.d  il,;,! 
Buch  aid  ibr  the  atlainnanil.  oh  pi  ni  r  i  v  .idl:,  i[>  I\]e- 
teoroloj^'y,  and  Ihenr-e  oh  ,- 1  or  in  \\;n  niiee  ,  wa:,  nore;  ,-,ai-y 
as  a  meaJiS  of    lar;j;e  ertuioniic,  (,1"    bl'i-  and    pp-o|.rrl  v,  of 

nually  il)  liCe,  chielly  on  our  own    coasls.      'J'iie,  M-jeji- 


tille  knowledge  ho  obtained  would  go  to  the  neience 
Icaehinf^  of  nuvij!;ation  iTi  the  sceondaiy  Hchooly. 
When  1  wan  in  office  at  the  Cleneral  ]!oa,rd  of  ITealth, 
nnaicy  was  wanted  for  trial  works  and  gaui^ings,  for 
the  betler  delerndnal,if>u  ol'  the  fiizCH  of  dra,ins  and 
sewers.  'L'o  jud;,f(;  oi'  that  application  wouhi  have  re- 
quired some  elemonl.ary  scientilic  knowled;^e,  or  in  its 
ubseiice,  ihc  exposition  of  a  sy.stcjin  to  whicli  the 
Minister  could  f;ivo  no  time.  So  we  expended  300/. 
without  authority,  on  a  chancre  of  disallowance  after 
expenditure,  as  preCerabk;  in  the  risk  of  a  disallowance 
fi'oni  i,L,mnraiiee  befoj'e  the  <.'X'peiirlitu]'e.  That  ex^ien- 
ditnre,  to  a  j^reat  extent,,  (maided  us  lo  direct  the 
draiiia;,^e  nl'lhi'ee  houses  and  three  towns, and  at  the  ex- 
jiensc,  thia-eloliire  imaii'i-ed,  forone.  More  money  was 
\\7i.nle<[  foj'  Ihe  eniiq.leiioii  of  taldes  that  would  servo 
foi- slrnelnral  Art  and  Seii.'nee  insl,ru<;(,ioii  in  hchools. 
I  inij^hl  mull  i ply  such  exanqiles  of  the  wastefulness  of 
hi^di-scated  ij^noi-ance.  in  my  view,  the  Art  and 
Seieiiec!  instruction  which  juust  be  provided  for  in 
secondary  education,  and  must  enter  so  larj^ely  into 
any  complete  National  System  oi'  Education,  would 
render  it  exjiedient  that  the  Science  Minister  should 
be  the  I'^ducalion  MinjsU'i-.  The  need  of  a  specially 
qiijtlified  Ivlucal.ion  .Alini.siei"  is  becoming;  exten- 
.'^ively  fell.  Mr.  lieiilham,  in  lijs  Analysis  of  the 
Jv'.-^islative  and  Administrative  J''iiNej.i(ins  of  a  Go- 
vernment in  his  Conslitiitioiial  {*<ide,  has  providefl  lor 
a  s|)ccially  qualified  lOdnealion  Minisl.i'r,  with  siibor- 
dinati'S,  havin;;  eonlrol  oxer  all  jnihlie  I'dueal.ional 
apjiliaiiees  and  means  oh  Mj|iplenHiiliiit^^  and  Improving 
llieni.  'i'hat  is,  an  iMiucalioii  Minisler  who  really 
nnilei'sfjimls  e'bieation,  and  has  a  nmsl.ery  of  it,  andean 
be  answei'iiMe  for  |)ayin;;  results — a  functionary  to  stay 
;,n-eat  x\'asle.  who  has  been  ner^ded  for  a  long  time. 

{huii.h:nnnt.-(.jiio3i(:l  Stranrji'.)  J  lmvealn;ady,  as  a 
wiliH'ss  helbre  this  Commi.ssi<m,  so  severely  taxedllieir 
jiatliner,  and  i  have  jdso  so  eom]deI.dy  e.xhaustrd  iJie 
reeommeiidations  wliiidi  1  lia\e  lelt  il  my  dxly  lo 
make  to  the  (.'ommis-^iun,  ihal  it  is  willi  some  dillidence 
that  1  again  venture  lo  address  you  ;  but  lieing  called 
Ufioii  liy  ihe  Clia,iiinaii  of  the  ('ouncil  ol' the  Society  of 
which  1  am  a  Member,  I  feel  it  my  duly  to  say  a  few 
words  in  suppoi-t  of  the  recomnn.'iidations  wliich  have 
been  laid  Itefbre^  }'ou.  I  will  ci>nfine  inysidf  to  a 
single  fioint,  which  has  .already  been  adverted  to  by 
our  Ciiairman.  I  rel'rr  lo  (he  liflh  liesolulion  of  Ibo 
Council,  wliieli  slales,  "  l'\ir  carrying  out  these  ohjects 
"  most  cllieienlly,  lo  eausr.  all  Nalional  Museums  and 
"  (billeries  (o  he,  j.laced  niidei'  the  aiitliority  ol'  a 
"  Minister  of  the  Crown,  being  a  Member  uf  the 
"  Cabiind,  wltli  direct  resp,in^il,ilily  lo  i'arliament." 
Tbr  Chainnan  orila-  Cmmeil  nolleed,  as  he  reail  that 
Ibsoinliiai,  Ihal.  ;i  eonv-pnnd<aiee  had  taken  place  with 
Ihe  I'rinie  Mini-Irr  of  ihr  ('mwii,  wliiid.  e,,rivsp<in- 
drncM  has  h.'on  laid  l.etore  von.  and  whieb  fiore  upon 
the  Hihst;ni.-o  ol'dial  Krsnliilinii  ;  ami  I  .-.hall  eonlinc 
iii\.-(  ir  In  |"iiiiliiig  out  (whieh  I  .■nn  awan^  il  is  hardly 
nrersary  In  do,  hut.  as  a  imitter  ol'  form  it,  may  bo 
eonv-nieiit  llni.l.  I  should  p.iiiit  out)  that  this  is  onu  of 
ihe  innneriius  i llusi ral ions  wliicdi    ;iie    occurring  every 

day  onh(^  want,  id"  s< eeiilnil    ollicia!    aullmrih,   (o 

wl" I  M'lenlilie  qm  ^lion-^    may    he    referred.        Il,  islar 

rleiK'e   Willi    M  r.  (  i  lad.(one.    and    slid    ie,ss     in    the  most 

iiidiiorl   m: r  |o  allriiipl     lo    blame  him  for  the  part 

^^\v^■\^  hr  ha-  lakni:  bnl  xon  Will  nnlier  that  in  Ilis 
lii,-(    IrKri-,  ill  hi-    repiv  lo  ll'ir  Seerelarv  oi'  (he  Society, 


■-  I '" 


.f  in.,  diiliiv  .  In  ath  lid  "^(o    Miidi    mailers,  and 
i   Ihink   <  v>  i\l.,.h    ^^ill  admil   ihiil     Mr.  Cladslon,^  had 


HM;,rp|, 


thai,  as  an    e\ense,    for  not 

nly   ha     hr    iho    e mens    hihonr    and    dutii's    of   the 

Trlnir  l\l  i  ni.vl  rr  (oallrnd  fo,  hill  he  has  now  lakeiiupon 
hinisrlf  Ihr    additional  dlllirs   of  |he  CliiUMvllo]'    of  (ho 

fXeliripior.     Ih.lhroe- Min  lunrommenil  ibe  Council 

|<.  (al,r   iIh'  netllrc  hrlniv  I  he    IMvy  Coll  iieiK  HIiee.       I 

ivas of  Ihosrmriuhers  of  Ihe  Council  ofl  his  Society 

win.,  on  this  eoining  lo  ns,  shi'iiiioiisly  .d.jecled  to 
ie!<-aliii-  a,  <pie.sl.ion  of  I  h is  sort  lo  such 'a.  Di'^partmcnt 
lis  tiie  I'rivy  (Jouneil,  a  Dejiartment  for    whieh  every- 
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I)Ofly  iuiH  the  highest  respect,  but  a  Department  wlilch 
nobody  .4Lip|)oyefj  to  bo  competent  to  deal  with  such 
matLei-H.  In  saying  that,  I  wish  to  confine  myself  to 
drawing  the  attention  of*  the  CommiBsIon  to  the  fact 
that  tliis  correspondence  strongly  illustrates  the  ex- 
istence of  what,  in  my  belief,  is  the  greatest  want 
with  regard  to  the  .Science  of  England  in  the  present 
day,  that  is  to  say,  the  want  of  a  Minister,  a  Member 
of  the  Cabinet,  who  should  have  charge  of  all  the 
action  taken  by  the  Nation  in  matters  of  iScience.  I 
think  tliat  if  the  Committee  of  the  Society  of  Arts  ia 
called  iijjon  wifh  reference  to  their  liesolution,  either 
by  this  Conniijssion  or  by  the  Government,  to  stato 
to  which  Minister  thoy  woidd  wish  to  refer  tlio 
museums  (juewtion,  they  would  at  once  have  to  say 
that  they  do  not  know,  for  there  does  not  exist  any 
Minister  at  present  that  wo  can  suppose  to  be  at  all 
competent  (I  do  not  mean,  of  course,  from  personal 
incapacity,  but  from  official  constitution)  to  deal  with 
such  a  sul^jeet.  And,  therefore,  I  wish  pointedly  to 
say  that  lids  is  one  of  the  numerous  cases  which  have 
lately  ariwen,  illustrative  of  the  want  of  a  Minister  of 
Science.  I  refer  to  the  question  of  the  Arctic  Expe- 
dition, to  the  question  of  Solar  Eclipaes,  Jind  to 
Meteorological  questions,  and  to  numerous  casea 
which  have  lately  arisen  in  which  it  is  made  evident 
that  there  are  numbers  of  questions  cropping  up 
every  day  of  the  highest  importance  to  the  material 
welfare  of  the  country  which  there  is  nobody  to  attend 
to. 

{Mr.  Hcf/wood.)  With  respect  to  the  British  Mu- 
seum, I  may  say  that  Sir  Stafford  Nortlicote,  one  of 
the  Leading  Trustees,  and  who  responds  for  it  iu 
tlie  House  of  Commons,  in  the  same  way  that  Sir 
rtobert  Inglis  <lid  formerly,  has  consented  to  join 
the  Standing  Committee  of  the  Society  of  Arts, 
the  object  of  which  Committee  is  to  jdace  the  National 
Mus(.;unis  under  a  responsible  Minister  of  the  Crown, 
having  a  seat  in  Parliament.  The  consequence  is, 
that  Sir  Stutlbrd  Noi-thcotc  may  be  considered  not  to 
bo  unfavourable  himself  to  such  a  change;  showing 
that  in  the  body  of  the  Trustees  of  the  British  Museum 
persons  may  be  found  who  are  willing  to  accept  this 
alteration.  Our  point  in  coming  before  you,  my  Lord 
Duke,  and  the  other  Commissioners,  is  to  say  that 
we  believe  that  it  would  be  to  the  national  advantage 
that  there  should  be  such  a  change.  We  understand 
that  it  is  mooted  that  the  South  Kensington  Museum 
shouhl  be  placed  under  the  Trustees  of  the  British 
Museum.  I  reside  near  the  South  Kensington  Museum, 
and  know  a  good  deal  about  it,  and  I  should  say  that 
it  would  be  a  most  unfortunate  occurrence  for  that 
Institution  if  it  should  Ije  put  under  the  Trustees  of 
the  ]iritish  Museum  as  at  present  constituted.  In 
fact,  it  wouhl  stop  all  progress  in  that  Institution, 
and  it  would  lead,  in  my  own  neighbourhood,  to 
public  meetings  on  the  aubjeet,  and  great  dissatisfaction. 
We  consider  it  a  matter  of  great  pride  to  Kensington, 
that  we  have  a  splendid  Seat  of  Science  and  Art  in  full 
vigour  and  prosperity  there,  and  anything  that  would 
check  it  would  create  great  popular  feeling.  I  do  not 
mean  that  we  should  be  afraid  of  popular  excitement 
if  the  change  proposed  were  right,  but  I  do  not  believe 
that  it  is  right.  1  believe  that  the  lino  that  is  taken 
by  the  Society  of  suggesting  that  such  Museums  should 
be  placed  under  some  Minister  of  the  Crown  is  the 
best.  The  Chairman  of  our  Council  has  already 
mentioned  that  our  object  is  that  Your  Commissioners 
would  take  some  notice  of  the  subject  in  your  forth- 
coming Keport  which  wo  understand  xs  under  con- 
sideration at  this  moment. 

{Major- General  iVilmot.)  I  will  just  summa- 
rise quite  shortly  the  three  points  which  the 
Council  really  have  in  view.  First,  State  Aid  to 
Museums.  Secondly,  Museums  to  be  made  conducive 
to  Education.  And,  thirdly,  the  Administration  to  be 
conducted  by  a  responsible  Minister.  I  think  that  in 
these  three  points  I  have  embraced  everything  that 
we  wish. 

{  Chairman.)  In  speaking  of  Museums  and  Galleries 
suppoi'lcdorsubfciidisedby  Farhameut,  what  Museums 
3C06O.— II. 


and  Ciallerios    have   you   in  view  in   addition   to  the 
National  Museum  ? 

{Mr.  C/iaduHck.)  In  Manchester  and  in  some  other 
large  towns  antl  cities  there  are  now  museums. 

(Chairman.)  Are  they  subsidised  by  Parliament? 

{Mr.  Chadwich.)  Bethnal  Green,  1  brdieve,  is,  and 
I  think  there  are  one  or  two  more  that  have  a  grant. 
Bethnal  Green  may  be  considered  as  part  of  South 
Kensington.  I  believe  South  Kensington  has  aided 
them  very  matei'inlly  in  giving  them  specimens,  and 
soon,  and  helping  them  in  various  ways,  indirectly, 
more  or  less.  I  believe  all  of  them,  to  the  extent  of 
that  aid  which  has  been  as  active  as  the  very  limited 
means  would  allow,  may  be  considered  as  somewhat 
subsidised. 

{Chair'ma,n.)  Is  the  Bethnal  Green.  Exhibition  to 
be  considered  as  generally  an  Art  I'^xhilntion  ;  \v,  it 
connected  with  Science  in  any  way  ? 

{Mr.  Chadwich.)  Yes,  it  is.  I  understand  that 
they  either  have,  or  are  to  have,  Geological,  Miuera- 
logical,  and  other  collections. 

{Rev.  Septimus  JIansard.)  It  is  to  be  regarded  tis 
a  branch  of  South  Kensington. 

{Chairman.)  Is  the  Bethnal  Green  Exhibition  in- 
tended to  be  permanent  ? 

{Rev.  Septimus  Hansard.)  It  is  actually  a  brnnch 
of  the  South  Kensington  Museum,  and  just  as  the 
Jermyn  Street  Institution  is  solely  for  Geology,  the 
original  object  was  that  the  Bethnal  Green  Exhibi- 
tion should  be  for  Food  and  Animal  Collections,  and 
Art  was  an  addition  that  came  in  afterwards. 

{Chairman,)  Has  it  not  hitherto  been  principally 
confined  to  pictures  ? 

{Rev.  Septimus  Hansard.)  No,  it  is  an  Animal 
and  Food  Collection  from  South  Kensington.  It 
happens  to  be  an  Art  Exhibition  only  because  of  the 
generous  loan  of  Sir  Richard  Wallace,  and  I  may  say 
there  is  an  Armour  Collection  there  also. 

{Mr.  Le  Neve  Foster.)  Our  main  point  is, 
State  Aid  in  the  fornnition  and  the  carrying  out  of 
those  Museums,  not  only  here,  but  in  the  country 
generally,  and  when  we  have  Museums  of  that  kind 
aided  by  the  State,  then  that  they  should  bo  placed 
under  the  Administration  of  a  Responsible  Minister, 

{Mr.  Chadipick.)  And  they  should  each  be  used 
locally  for  teaching  teachers  by  elementary  instruction 
upon  those  collections,  with  a  view  to  secondary  edu- 
cation, 

{Rev.  Septinitis  Hansard.)  That  is  a  most  impor- 
tant item.  In  the  original  plan  of  the  Bethnal  Green 
Museum,  it  was  especially  made  a  point  that  thci'c 
should  be  a  Department  for  the  Teaching  uf  Science 
and  Art,  and  giving  instruction  especially  to  the 
Teachers  of  Science  and  Art  Schools.  A  letter  which 
I  wrote  upon  the  subject,  was  accepted  by  the  Privy 
Council,  but  nothing  has  come  of  it  to  this  day.  Iti 
spite  of  Deputations  having  waited  upon  tlic  Lord 
President  of  the  Council,  and  nsked  him  to  carry  out 
his  written  promise,  nothing  has  been  done.  It  simply 
rests  as  it  was. 

{Mr.  Chadwich..)  Art  collections  and  pictures  have 
been  used  from  time  to  time  as  a  means  for  getting  up 
popular  support,  and  getting  some  money  in  aid  of  the 
very  small  amount  of  money  that  is  really  granted  for 
Science.  It  is  gallons  of  sack  to  a  ha'porth  of  scien- 
tific bread  in  fact. 

( Chairman.)  Are  we  to  understand  that  you  dis- 
tinctly recommend  that  courses  of  lectures  should  be 
delivered  at  the  Bethnal  Green  Museum  ? 

{Mr.  Chadicick.)  Not  at  the  Bethnal  Green  Mu- 
BCinn,  but  at  South  Kensington,  or  at  the  British 
Museum,  in  whatever  collections  are  kept,  and  most 
distinctly  that  they  should  be  lectures  to  teachers 
systematically  on  Natural  History  and  Ichthyology, 
and  all  the  various  branches  of  Art  and  Science  that 
are  represented  there  ;  and  then  at  South  Kensington 
or  in  other  places  lectures  would  be  given  on  Mine- 
ralogy as  it  is  systematised  at  Jermyn  Street. 

(  Chairman.)  Is  it  part  of  your  recommendation  that 
the  British  Museum  should  lend  specimens  to  the 
Local  Museums  ? 

3  A 
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{Mr.  Chada-ifk.)  That  the  ])ijhlic  Art  and  Science 
authority,  wii:ilever  it  he,  .slioukl  he  charged  with  the 
most  efficient  ajjplicatiun  of  the  [)uljlic  Art  and  Science 
means  for  Art  and  Science  Teaching,  whether  ^>y 
loans  from  one  collection  or  another,  or  by  gifts  of 
duplicate  specimens,  according  to  circumstances.  I  am 
not  particuhavly  conversant  with  the  administration  of 
the  Sontli  Kensington  Museum,  but  I  nnderstand  that 
it  h;is  facilitated  the  distribution  of  oasis  and  speci- 
mens for  local  teaching,  and  also  by  aid  from  the 
ollicors  of  the  cstablishmrat.  Now,  lal<'ly,  lectures  on 
the  art  of  Cookery,  which  is  a  siibordina.le  branch  of 
Ciiemistry.  which  IniN'e  bcrii  very  suecessfnl.  and^\-in 
I.)('gi\en  for  rxti-iided  local  leaching  in  that  viiaily 
inipcirlant  art.  At  all  events  if  ongliL  to  \\v  a  [)art  ota 
Bysit'in  wiiieh  some  superior  authority,  with  a  cnin- 
petent  knowledge  of  science,  shouhl  liave,  as  we  eon- 
eeivr,  the  means  and  be  cliarged  AVitli  tlui  duty  i>l' 
conil  lining  and  systematizing  seal  In  ed  means  ellicienlly 
and  iTonomieally. 

(Sir  J.  r.  Kaf/'Shii(llfiror(h  In  jSldjor-Gcnvnd 
TV/Ztiiof.)  M-.yy  1  a>k  yon,  Avitii  respect  to  paragr;ip]i  4 
of  these  Keeonnneiidnlioiis,  which  is  to  this  cIllK't, 
*'  To  induce  Parliammt  to  grant  suflicieiit  fumls  lo 
"  enable  such  objects  to  1)0  systcniatieally  collrctcd, 
*■  es]M-ciaIly  in  view  of  making  such  loans  of  olijccts." 
Has  llie  Council  of  the  Society  of  Arts  considered  Ihc. 
question,  "whether  tliey  would  Tecomiuend  tliat  any 
Department  wliieh  might  be  entrusted  with  the  col- 
lection ami  t]ie  (listrihutiou  of  sjieciniens,  shouhl 
make  a  loan,  or  should  make  a  grant  of  a  Typical 
I\lu.-r[.ini,  Ihat  is  lo  say,  whelher  tlic  Kkiu  of  a 
Ty]ii<.';d  ]\iusenni  slumld  continue  lo  be  the  ]iro]ierly 
of  ihe  CeiUral  Departiueut  and  should  be  lent  for 
[HHpi.i.-es  di'  instruction,  and  liable  to  be  resumed  at  any 
time  ;  or  Vvdiether  it  should  be  a  permanent  grant  to 
the  locality  to  encourage  further  'eolIeclioLi.  ILi.-; 
that  ijuestiou  been  dehberately  considered  by  tluj 
Council? 

{Mftjor- General  JVilmot.)  I  think  in  making  tJio 
Kecomniendation,  the  object  in  view  at  that  time 
was  sijiijily  loans,  tli.at  is  to  say,  tJiat  Ibere  sliould 
be  eeri:iin  brtmches  of  science  carried  on  in  certain 
di^li-iels  by  mi'iuni  of  loans  from  nnv  C'enti'al  ]\lnsenm 
under  the  dlri'dion  of  the  Goveriiment.  Tliey  Avonid 
look  more  especially  to  places  like  Manchester  to  make 
their  own  c'jllectl'.ins  (Vir  thi.-ir  own  jMirposes. 

(Sir  J.  ]'.  Kii,i-S!niHlv,rurth.)  You  .ire  pro- 
bat.ly  well  aware  ihut  a  sy.teiniM  Je  colleetion  and 
anaiigrnir-nf  o''  Typieal  >ln-eiims  to  be  Ibniided 
in  ihe  rM>nntry,  eilliia-  by  -way  of  loan  or  by  way  of 
grant,  would  reipiiri'  (he  eslublisljnieiil,  of  a  eomiilelely 
n'.vv  lJe](aftnient  in  coniiL-xion  ;vi(h  the  JMusetiins,  nu 
such  <]e[.arlnn;nt  existing  at  present. 

{ Majoi-Ccnrral  H'llwof.)  I  am  aware  that  no  sneh 
]jc|,;ii'hiii.nt  at  present  exists. 

(Sir  J.  I'  K'u,-HlmUl(-wnrlM.)  Tiia.t  f^ict  has  been 
umlri   the  consideration  of  I  he  Cnnnnissi.ui ;  and  ni.nn 
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that  local  original  collections  may  be  made  in  new 
centres  or  new  points,  or  duplicate  collections  provided 
"where  it  is  necessary  to  have  regnhu'  teaching. 

{Sir  J.  P.  Kay-Hlmulexcorth.)  My  question  "was 
rutlKa-  as  to  the  action  of  the  Central  Department, 
"whether  the  question  had  presented  itself  in  the  light 
whicli  I  present  it  to  you.  General  Wilmot  ? 
{Mtrjor-General  Wilmot^)  No,  it  has  not. 
{J'rojessor  lln.rlci/.)  I  understand  the  Deputation 
to  be  very  anxious  that  instruction  in  various 
branches  of  Science  sliould  be  given  to  the  School- 
Mastors,  who  an;  employed  in  Primai-y  Schools  in 
order  that  scientiiic  instruction  may  be  carried  on 
liy  tlieui  throughout  tlie  country.  I  should  like  to 
ask  tlie  Chairman  of  the  Deputation  whether,  in  ex- 
l)ressing  that  strong  wish,  tiie  Council  of  the  Society 
of  Arts  lias  any  particular  feeling  as  to  "where  that 
instruction  should  be  given, — whether  it  should  be 
given  at  the  Eritish  Museum  itself^  or  at  some  other 
place  that  may  bo  more  convenient  ? 

{Mnjor-Genardl  Ji'ilniof.)  I  think  that  the  view  of 
the  Council  Is  distinctly  that  instruction  sliould  be 
given  wherever  there  is  an  opportunity  of  <loing  it, 
and  not  oidy  at  the  British  j\Iuseum,  if  possilile,  and 
at  the  South  Kensington  Museum,  and  other  Museums, 
but  also  at  Museunis  established  in  difh-rent  parts  of 
tlie  kingdom;  that  is  to  say,  that  men  who  want 
instruction  at  ]\Ianelir.^ter,  for  instance,  sliould  not  be 
forced  lo  come  lo  Loudon  for  it,  but  tJiat  they  should 
have  the  means  of  obtaining  it  in  the  form  of  loans 
from  tlie  Great  CV^ntral  Museum  under  the  charge  of 
tlic  Government. 

{Profci-sor  Ilu.ilvi/.)  I  prennnc  the  Council  are 
aware  that  at  tin-  present  moment  instrnctioii  is  given 
to  Teachers  in  Elementary  Science  for  the  exj.iress  pur- 
pose to  which  the  Council  refers,  but  it  is  given  in  the 
Science  Schools  at  South  Kensington,  where  there  is 
instruction  given  in  Cliemistry,  Physics,  and  Natural 
History.  The  point  that  I  wish  to  put  is,  whether 
the  Council  think  it  more  convenient  that  the  instruc- 
tion should  be  gi\en  at  IMnseums  rather  than  in  the 
Seieuee  Schools,  and  if  they  hold  that  opinion,  for 
what  reason  they  hold  it? 

{Major- General  fVilmot.)  I  tliink  the  opinion  is 
that  it  should  be  given  at  both. 

{J'rf-fessor  Ilnrlei/.)  Have  they  carefully  considered 
■iviiat  tiie  duties  of  a  Curator  of  a  Collection  are,  and 
flow  much  oi'  his  time  is  oceu)iicd,  and  "whether  it  is 
Convenient  t-o  burden  that  person  with  instruction  in 
addition. 

{Major-General  Wilmot.)  I  do  not  think  that  tliey 
at  all  d.'sire  (o  put  it  upon  the  Curator,  as  at  jiresent 
existing,  l.-ut  they  wish  to  have  Teachers  of  some  sort 
<iv  ether  Ibr  that  pariicuhir  purpose.  W'helher  the 
(Inties  can  l»e  cnmbineil  with  that  of  Curator  remains 
to  lie  seen.  Tlie  ohjeet  is  to  have  the  instruction 
gixeii  at   as   many  depots  as  [lOssible,  ii' 1  may  use  tiie 
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(3XaJ  or -General  Wilmot.')  The  British  Museum  con- 
tiiius  a  vast  (leal  more  than  can  be  uu-A  in  anything 
like  ortliutiry  instruction,  l)iit  of  course  it  exhibits  a 
very  great  deal  of  what  to  comparatively  instructed 
persons  is  of  value,  but  is  of  no  value  to  those  who 
merely  walk  through  it  as  a  sight.  So  far  as  regards 
the  convenience  of  being  close  to  a  large  representative 
establishment  like  that,  the  Council  conceive  it  would 
be  an  advantage  to  have  the  means  of  giving  instruc- 
tion on  the  spot. 

{Professor  Huxley.)  I  am  not  for  a  moment  sug- 
gesting that  the  British  Museum  collection  should  not 
bo  used  for  the  purpose  of  public  instruction  ;  it 
may  be  used  for  public  instruction  in  a  great  many 
ways,  but  that  is  a  separate  point  altogether  from 
endeavouring  to  set  up  in  the  British  Museum  the 
instruction  to  Schoolmasters  which  has  been  specially 
referred  to.  What  I  want  to  know  is  whether  the 
Council  of  the  Society  of  Arls  have  really,  in  making 
this  recommendation,  bethought  them  that  there  is  no 
real  connexion  between  the  instruction  to  be  given  to 
School  masters  and  the  great  collections  at  the  British 
Museum  ? 

{Mr.  Chadwick.')  There  are  professors  there  who 
have  thought  about  it,  and  who  do  think  that  there  is  a 
very  important  connexion.  I  should  state,  that  I 
believe  that  two  or  three  of  the  Curators  of  the 
Collection- — 

{Professor  Iluivleij.)  Pardon  mc  for  interrupting 
you  ;  all  this  ba^  bi-en  before  us  in  evitlence,  and  we 
know  the  opinions  of  those  gentlemen  ;  but  what  I 
want  to  get  at  now  is  whether  the  opinion  of  the 
Deputation  before  us  is  the  opinion  of  the  Council  of 
the  Society  of  Arts  ? 

{Mr.  chadwick.)  It  is  our  opinion  that  teachers 
ought  to  be  taught  by  the  most  eminent  Professors  or 
Cm'ators,  and  that  a  Prolessor,  as  a  Lecturer  or 
Teacher,  might  sometimes  find  it  convenient  to  teach 
at  the  Museum,  and  sometimes  at  South  Kensington, 
according  to  circumstances,  and  the  conveniences  as  to 
the  collections. 

{Professor  Huxlcij^)  Am  I  to  understand  from  the 
Chairman  of  the  Society  of  Arts  that  this  question 
lias  been  thoroughly  discussed  by  the  Council  of  ilio 
Society,  and  that  that  is  their  deliberate  judgment  ? 

{Mii.jor- General  JTihiiot.)  It  is  our  deliberate 
judgment  that  the  British  Museum  might  from  its 
situation,  very  advantageously  be  a  place  for  giving 
that  instruction. 

{Lietitcufnit- Colonel  Stra?/.f/e.)  Perhaps  I  may 
help  the  Commission  to  get  over  this  flilliculty  by  re- 
minding you  of  what  was  stated  at  the  outset  by  the 
Chairman  of  the  Council,  that  the  Coimcil  of  tlie  So- 
ciety of  Arts  have  not  even  sketched  any  scheme,  but 
tliat  tbey  have  merely  laid  down  a  lew  broad  priu- 
ci|jles  or  outlines  of  a  scheme,  and  they  bavu  ap- 
piiinled  a  Committee  to  fill  in  the  details.  The  first 
llesolution  refers  to  the  matter  that  Professor  Huxley 


has  been  investigating,  and  it  simply  says,  "That  the     -Dcpuiauon 
"  under-mentioned  persons  bo  invited    to  serve  on  a    f'lm  Cmmcd 


Standing  Committee  for  the  purpose  of  bringin;^ 
"  under  Parliamentary  Responsibility  the  National 
"  Museums  and  Galleries,  so  as  to  extend  their  bene- 
"  fits  to  Local  Museums,  and  to  make  them  bear  on 
*'  Public  Education."  The  Council  in  saying  that 
simply  meant  this,  that  at  present  there  are  certain 
museums  which  do  not  in  our  opinion  bear  upon  pub- 
lic education,  that  particularly  the  British  Museum  is 
not  brought  to  bear,  and  that  it  should  be  brought  to 
bear.  We  appointed  a  Committee  to  ascertain  in  what 
respect  they  fail  to  do  this,  and  how  it  can  best  l)e 
done,  but  I  think  that  the  Council  is  certainly  not  in 
a  position  to  recommend,  and  I  am  sure  that  this  De- 
putation is  not  authorised  to  state  the  specific  manner 
in  which  any  of  those  objects  should  be  carried  out. 

(JSlajor-Gcjicral  JJ-'iliuot.)  I  mentioned  that  these 
gentlemen  would  speak  their  own  views  merely. 

(Sir  J.  P.  Kay'ShuUlcivorth.)  We  understand  that 
the  gentlemen  who  have  spoken  have  given  their  in- 
dividual opinions,  but  not  the  collective  opinion  of  the 
Council  ? 

{ Lieutenant- Colonel  Strange^)  Precisely  so. 

{Sir  J.  p.  Kay-Shuttleioorth.)  Upon  this  very 
important  question  of  the  best  mode  of  introducing 
scientific  instruction,  with  the  aid  of  museums,  into 
the  elementary,  or  the  secondary  education  of  the 
couutry,  the  Council  arc  not  yet  prepared  to  !uy  befoi'c 
us  any  proposition  ? 

{7 Aeittenant- Colonel  Siranfjc.')  Precisely.  It  may 
bo  thought  that  we  were  premature  in  coming  before 
you,  but  we  hope  that  it  will  not  be  considered  so. 
We  give  the  Commission  the  earliest  intimation  tli;i,t 
this  action  is  going  on  in  the  Society  of  Arts. 

( Chairman.)  Your  second  liesolutiou  is  to  ihj>i 
effect ; — "  All  Museums  and  Calleries  su[)ported  or 
"  subsidiseil  by  Parliament  to  Ijo  made  conducive  to 
"  the  advancement  of  education  and  technical  instrite- 
"  tion  to  the  Jullcst  extent,  aiul  bo  made  to  extend 
"  their  advantages  to  the  promotion  of  original  JJi- 
"  vestigations  and  works  in  Science  and  Art."  Is  it 
intended  to  imply  that  the  Britisli  Museinn  is  wM. 
available  for  such  purposes  at  present?  Arc  not  ilm 
Collections  at  the  British  Museum  availal.ile  to  any 
persons  who  wish  to  make  use  of  them  for  the  purpose 
of  original  investigation  ? 

{TActilenaiit- Colonel  Strange.)  Not  sufficiently  so, 
I  do  not  state  that  as  my  opinion,  but  as  the  result  of 
my  inquiries  amongst  those  interested  in  Natural 
History  pursuits,  that  the  British  Museum  dues  iint 
assist  Science  to  anything  like  the  extentr  lo  whicli 
^ucli  :ui  enormous  and  valuable  collection  might  do. 

(  Cliairman. )  Is  there  anything  that  yon  wish  tu  ;idd 


to  wl:al  yon  h; 

{Major-G,i, 

thini,^  iurdifr. 


alrrndy  sta1,cd  r 
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The  Deputation  withdrew. 
Adjourned, 


ofUie 
Society  of  Arts. 


14  Nov.  1S73. 


Ko.  6,  Old  Palace  Yard,  Westminster,  Friday,  31st  November  1873. 


Present  : 
SuL  JAMES  PHILLIPS  KAY-SHU TTLEWOBTH,  Ji.un- 


iN  TlIK  ClIAIlC. 


WiLMAM  Shari'ey,  Esq.,  M.D.,  F.K.S. 
TnoMAS  IIenui"  Huxley,  Esq.,  LL.D.,  Sec.  P.S. 


GEOKdi-;  Gaj;i;iei,  Stoices,  Es(^,  M.A.,  LL.D., 
Sec.  It.S. 


13.816.  {Chairman.)  Will  you  have  the  goodness 
to  state  to  the  Commission  what  office  you  hold  ? — 
I  am  Curator  and  Lil>rarian  of  the  Museum  of  Practical 

Geology  in  Jcrmyn  Street. 

13.817.  You  attend,  do  you  not,  fur  the  purpose  of 


'11  Nov.  IS73. 


Trrnham  Reeks,  Esq.,  further  examined.  T.  Rcd:^.  E.s,^ 

presenting  to  the  Commission  a  statement  which  you 
have  prepared  with  regard  to  the  Museum  oC  Practical 
Geology  ? — Yos. 

13,818.  Will  you  kindly  state  to  the  Commission 
tlie  information  which  yuu  h.ave  pi-epared  ? — I  have 
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T.  Reeks,  Esq.  prepared  it  with  a  view  to  givin-f  an  account,  as  briefly 

■ as  possible,  of  the  history,  tlie  objects,  aud  the  expense 

21  Nov.  1873.    of  the  Museum. 

Its  History. — The  origin  of  this  Museum  may  be  traced 
to  a  siifTgcstion  made  by  the  late  Sir  Henry  T.  Dc  la  Bcdie 
to  the  (Chancellor  of  the  Exchequer  in  July  IS.'jri.^  In  the 
previous  year,  the  Geological  Survey  of  the  I'liited  Kingdom 
had  been  commenced,  in  connexion  with  the  Uidnance 
Survey;  and  it  occurred  to  Sir  Henry,  who  conducted  the 
geological  work,  that  an  excellent  opportunity  was  thus 
afforded  of  collecting  specimens  illustrative  of  the  applica- 
tion of  geology  to  the  useful  arts.  In  submitting  an  olhcial 
representation  to  this  effect,  he  took  occasion  to  point  out 
the  advantage  of  exhibiting  such  coUectiona  for  purjioses 
of  National  Instruction.  These  suggestions,  having  duly 
received  the  apjiroval  of  the  Goveruuient.  led  to  the  founda- 
tion of  the  Museum  of  Economic  (Ecology.  In  Fehruary 
1S.'i7.  Lord  Duncannon,  then  Chief  Conunissioner  (jf 
AVo(»ds  and  Forests,  requcsteil  Sir  Henry  to  proceed  with 
the  forniation  of  such  a  Museum  ;  and  for  this  ])urpose 
apartments  were  ii]>prnpriated  at  No.  (>,  Craig's  Court, 
Chining  <Jmss.  Tb<'  administration  of  tlie  Institution  was 
controlled  by  the  Board  of  Works;  Sir  Henry  acted  as 
Director,  and  Mr.  R.  IMuliijis  was  soon  aftcni'anly  ;ippoiiited 
Cui'ator  of  the  Collections.  As  the  Museum  gradually  ex- 
tended its  spheres  of  usefidness,  it  ga\'e  rise  to  other  liisti- 
tutiim-.  ha\'ing  collateral  objects;  and  in  this  way  the  Mining 
Roeoril  Dlhce  and  the  (iovernment  (now  Royal)  School  of 
Minrs  came  to  be  developed  in  immediate  connexion  with 
the  Museum.  The  ra[iid  growth  of  the  Collections  led  to  the 
erection  of  a  special  buihhng  for  their  accommodation,  and 
for  that  of  the  aililiatcd  Institutions.  This  huihling  is  the 
Museum  between  Jermyu  Street  and  Piccadilly,  which  was 
erectedfrom  the  designs  (tf  the  late  Mr.  J.  I'cnnethorne,  under 
instructions  from  the  l)e|iartnient  of  Woocls  and  Forests, 
The  Museum  of  Practical  Geology  was  opened  to  the  ])ublic 
by  H.R.ll.  the  late  Prince  Consort  on  May  Uth,  ISol. 
On  the  death  of  Mr.  Phillips,  which  occurred  at  this  date, 
Mr.  Trenhani  Reeks  was  appointed  to  the  Curatorship.  Iti 
1S54,  the  Committees  of  Inquiry  into  Public  OMices  issued 
a  Repnrt,  in  which  thcyrecommendcd  that  the  Lecturers  in 
the  School  of  Mines  should  have  special  charge  of  such 
De])artments  of  the  Museum  as  related  to  their  respectii'C 
subjects,  whilst  the  general  superintendence  of  the  collec- 
tions should  be  placed  in  the  hands  of  the  Curator.  The 
present  organization  of  the  Museum  is  based  upon  these 
recommendations.  Sir  Henry  Oe  la  Beche  died  in  185.ii, 
and  was  succeeded  in  office  by  Sii' Roderick  I.  Murchison. 
After  Sir  Roderick's  death,  in  l^H,  the  Dii-ection  of  the 
Museum  passed  to  Professor  Ramsay, 

Its  Objects. — The  primary  object  of  this  Museum  is  to 
exhibit  the  industrial  apjilications  of  geology  and  the 
kindred  sciences,  with  special  reference  to  the  mineral 
resources  of  this  country  and  its  dependencies.  With  this 
view  the  following  collections  are  comprised  in  the  mu- 
seum : — («.)  Specimens  of  British  building  stones,  polished 
marbles,  and  other  ornamental  stones,  used  for  constructive 
and  decorative  purposes.  {h.)  A  collection  of  British. 
colonial,  and  foreign  minerals,  s])peia]ly  selected  for  their 
economic  value  or  for  their  imp<irtancc  to  the  student  of 
nnneralogy,  geology,  and  mining,  (c.)  A  metallurgical  series, 
comprising  specimens  illustrating  the  smelting  of  ores,  and 
the  industrial  applications  of  metals  and  metallurgical  jiro- 
ducts.  id.)  Models  of  mines  and  mining  machinery,  with 
exam]jles  of  iruning  tools;  models  of  ore-dressing  apparatus, 
furnaces,  and  metal lurgifHil  a])pliances ;  with  geological 
and  topographical  moflels  of  si)eeial  localities,  (c.)  A 
collection  of  sj)ecinieri,4  showing  the  teclmological  a|>pli- 
eations  of  clays,  and  fully  representing  the  history  and 
present  position  of  lirilish  C.cniniic  Art;  with  illustrations 
of  inanufactmes  in  j_'I:i^,s  and  erianieU.  (/.}  'V\n-  juihron- 
tologieal  collt'ctirins,  rrnbraeing  a  large  .■icrics  of  Bi-jlisli 
fossils,  stratigraphically  arranged.  {<j.)  A  pelrolo^-iciij 
collection,  coini.ri-jiig  ,-i]]uciMicris  of  the  ignrous,  Hirl;i- 
morphic,  and  straiihcd  rocli.s  of  (irrat  Britain.  (//.)  A 
library  of  upwards  of  lJO.IHK)  voinmcM,  including  works  oil 
all  those  branches  of  science  which  (Iriil  iIlusr,iation  in  (.In: 
colh-ctions  cxhihiU;d  ni  the  Mus.uin. 

The  Museum  is  ojien  griLtMitouslv  to  1lir  puMir  on 
Mondays  and  Saturdu.ys  frojM  Klii.m.liil  H)  p.m.,  a.iid  on 
the  other  days  of  the  week  (I'Viday  cxc.rptfiij  iVojii  10  ii  \\\ 
till  4  |.,m.,  during  the  month^t  of  \,>vrnil»L-r,  I  I<t,  inhrr', 
January,  and  February;  arul  uiiLiI  f.  |i.iii.  diu'lng  the  re- 
mainder of  the  year,  with  tin;  fxeeptiopi  of  oiiirniorilb's 
vacation  from  the  lOth  of  Au^iunt  to  the,  Httb  oi'  Septemljer. 
The  library  is  Loo  small  to  be  thrown  open  to  the  piLblie,  Iml 
permission  to  consult  any  work  is  jilways  gLiml.e.rl  on  prorier 
application  Ijeing  made.  The  works  in  the  library  mw 
referred    to    chiefly  by   the   OJlicers  of  the    Muscuni  ;  hy 


the  Lecturers,  Associates,  and  Students  of  the  Royal  School 
of  Mines ;  and  by  the  Officers  of  the  Geological  Survey  of 
(ireat  ISritain. 

Its  Expense. — The  amount  annually  taken  for  the  main- 
tenance of  the  Museum  is  four  thousand  and  fifty  four 
])ounds  (4,054/.).  This  sum  is  made  up  of  the  foUomng 
items :  — 


£ 

For  salaries  and  wages  - 

1,684 

Purcliase  of  sjjeciniens  and  books  - 

SOU 

„    Purchase  of  mining  models 

200 

,.    I''ui'nitiir(; 

600 

,,    Ileatirij,'  and  liffliting 

700 

„    Ini'idcntal  expenses 

-        170 

„    Police          -             .             -             . 

400 

T<,tal  i'-l,064 

This  amount  is  exclusive  of  tiic  expense  of  the  Mining 
Record  Office  and  of  the  Koyal  School  of  Mines,  and  also 
of  rents,  rates,  ^c. 

13.819.  I  observe  that  you  slate  tiiat  on  Mondays 
and  Siiturilays  the  Museum  is  open  until  10  oYdock  in 
the  evening.  Have  you  any  means  of  ascertaiuing  the 
expense  which  is  incurred  for  the  extension  of  the  time 
during  which  the  Museum  is  ojien  after  4  o'clock  on 
those  days  ? — The  expense  is  cliiefly  eau.sed  by  the 
gas  ;  and  I  estimate  that  it  costs,  for  tlie  five  hours, 
say  from  5  o'clock  till  10,  about  51.  at  least  a  night. 

13.820.  IJeing  at  the  rate  of  10/.  a  week  ?— Yes. 

13.821.  And  iu  the  whole  year  about  what  would 
you  say  ?— Aliout  500/. 

13.822.  What  number  of  pei'snns  attend  usually  on 
the  evenings  of  Monday  and  Saturday  ? — I  have  taken 
the  number  in  I87I,  and  1  lind,  leaving  out  hundreds, 
that  there  were  2o,00()  in  the  raondug;  and  25,000  in 
tlio  evening  ;  and  in  1872,  27,000  and  21,000  in  the 
morning  aud  evening  respectively;  but  those  numbers 
I  should  say  are  very  materially  affected  by  the 
evening  lectures,  iiecause  all  wlio  apply  for  tickets 
and  who  attend  the  lectures  pass  throucjix  the  register- 
ing stile,  and  are  counted  as  visitors. 

13.823.  But  diiriug  the  evenings  of  Monday  and 
Saturday,  have  you  any  separate  means  of  ascertaining 
tlie  numbers  ? — I  estimate  that  there  are  15  in  an 
hour,  or  about  75  in  au  cvt'ning  of  five  hours,  and, 
extending  tiuit,  it  would  be  600  in  a  month,  or  about 
fi,()00  iu  Iho  11  moiilhs  that  the  Museum  is  opeu 
during  those  two  evenings. 

13.824.  So  that  the  ex|>ense  -would  be  nt  the  rate 
of  500/.  a  year  for  6,600  persons  ? — Yes,  about  that ; 
but  that  is  for  the  giis  only. 

13.825.  Is  there  any  extra  attendance  involved  ? — 
That  Is  vciy  small,  indeed,  costing  pi-obably  about  10/. 
in  the  year,  but  the  lighting  by  gas  necessitates  tho 
constant  cleaning  of  tho  specimens  and  the  roof;  juid 
this  cleaning  is  a  very  large  item,  because  the  roof  is 
so  constructed  that  all  the  cases  have  to  be  boarded 
over,  aud  scallblding  has  to  be  erected,  before  it  can 
bo  cleaned,  and  what  was  Ibrmerly  required  once, 
probably,  in  seven  years,  nnist  be'  done  now  every 
fourth  year  at  least. 

13.826.  Do  you  Ihiuk  tliat  the  expense  of  that. 
(leaning  is  greatly  increased  by  tho  e\-cnimi'  atten- 
aa,nee  ?— Vory  mueli  so,  ituloed.  Tho  gas  blae'keus  the 
<viling  (pdckly,  and  it  draws  a.  i;Toa(  dral  of  dust  and 
dirt  inio  (Iu-  building  ;  it  oxpauds  iho  air  and  carries 
dust  int.)  Iho  I'asrs,  and  so  uoressilalrs  tiie  (-loaning  of 
tin;    spocinii'us   luoro    licqnrntty  ibati  would  olherwisr 

I::,S27.  If  Ihr  i'vcning  allondaneo  on  tho  Memhiys 
and  ,S;ilur.layswrro  gi\rn  up.  bow  much  saving  do  you 
think  ndghl.  br  cllerb'd  in  tho  niallrr  of  cleaning 
alone?— It  is  rn>(  only  (ho  oxponso,  but  the  (rouble,  of 
maintaining  tho  (.\>lle<>liuns  and  the  building  in  order, 
and  Mir  liM.bllitios  I,,  damage.  W  (ho  ftluseum  were 
oi)en  to  llu-  pid.lie  ou]y  on  Ihu  evenings  on  which 
Irotures  are  drliveroil,  1  tlnuk  a  dircet  .saving  of 
expense  Jiiiglit  bo  ellecti'd,  eertaiidy  a.nu)unting  to 
300/.  or  400/,  a  yciu: 

13,828.  {J'rnfr.s.sor  Stolrs:)  ISesldes  tlie  gas,  or  in- 
eludnig  it  .'' — 1  mean  Ibr  tlie  gas  aJono. 
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13.829.  {Dr.  Sharpei/.)  It  would  be  on  those  lecture 
evenings,  would  it  not,  that  the  visitors  would  chiefly 
come  ? — Yes  ;  there  is  n  large  attendance  on  the 
lecture  evenings,  and  on  other  evenings  they  come  at 
the  rate  of  15  an  hour.  They  are  generally  people 
who  stroll  in  because  they  see  the  building  open,  and 
lighted  up.  I  do  not  think  that  they  can  derive  much 
benefit  from  coming,  because  the  chief  collections  are 
minerals  and  fossils,  and  you  cannot  examine  and  dis- 
criminate them  minutely  by  giia  light. 

13.830.  {Chairman.)  Do  t!ie  persons  who    attend 


after  4  o'clock  on  the  evenings  which  are  not  lec- 
ture evenings  appear  to  be  attracted  simply  by 
curiosity,  or  do  they  come  for  the  purposes  of  study  ? 
— I  think  they  come  simply  from  curiosity.  For  hours 
together  you  may  not  see  a  soul  iu  the  Museum,  but 
when  it  is  lighted  up,  then,  perhaps,  half  a  dozen 
or  more  will  stroll  in  ;  certainly  they  are  not  students. 
13,831.  So  that  you  estimate  that  400/.  a  year  is 
almost  uselessly  expended  in  the  gratification  of  an 
idle  curiosity  ? — Not  only  so,  but  the  specimens  are 
deter ioratetl,  and  the  building  itself  also. 


7'.  Reehsy  Esq. 
21  Nov.  1873. 


The  witness  withdrew. 


Major  John  F.  D.  Donnelly,  R.E.,  further  examined. 


13832.  {Chairman.)  The  Commission  understand 
that  you  attend  for  the  purpose  of  presenting  to  us 
i^orae  >Statement  with  respect  to  the  Museum  at  South 
Kensington  ? — -I  have  prepared  a  short  Statement 
with  the  aid  of  the  ofiicers  in  charge  of  the  different 
branches  of  the  Museum  at  South  Kensington  which 
bear  upon  Science. 

13833.  Will  you  be  kind  enough  to  lay  the  informa- 
tion before  the  Commission  ? — The  Collections  bearing 
on  Science  in  the  South  Kensington  Museum  are 
(1.)  The  Educational  Library;  (2.)  The  Educatioual 
Museum;  (3.)  The  Food  Museum ;  (4.)  The  Animal 
Products  Museum  ;  (5.)  Structure  and  Buildiug 
Materials  ;  (6.)  Models  of  Machinery,  Ships,  and 
Military  and  Naval  Appliances  ;  (7.)  Economic 
Entomology  and  Forestry;  (8.)  Fish  Cixlture ;  and 
(9.)  The  Patent  Museum.  With  regard  to  the  first  two, 
tlie  Educational  Library  and  the  Educational  Museum, 
the  Library  consists  of  books  bearing  on  Education, 
and  the  Educational  Museum  is  a  collection  of  school 
furniture  and  fittings,  philosophical  instruments, 
apparatus  for  scientific  and  other  instruction,  specimens 
and  diagrams  of  Natural  History,  including  mineralogy 
and  geology,  and  other  educational  appliances,  such 
as  drawing  materials,  &c.  The  origin  of  the  Library 
and  Collections  is  due  to  an  Educational  Exhibition 
formed  by  the  Society  of  Arts,  and  held  in  St.  Martin's 
ILall  in  the  summer  of  1854.  When  this  Exhilntion 
closed,  mnny  of  the  contents,  English  and  Foreign, 
were  placed  by  the  Exhibitors  at  the  disposal  of  the 
Society,  and  a  strong  desire  was  expressed  that  it 
should  become  a  permanent  Institution.  The  Collection 
thus  formed  was  offered  to  and  accepted  by  the 
Government.  The  division  of  the  South  Kensington 
Museum  was  first  opened  to  the  public  in  1857,  and 
occupied  a  portion  of  the  iron  building  which  has 
since  been  removed  to  Bethnal  Green.  The  collection 
is  now  placed  in  the  temporaiy  buildings  adjoining 
the  western  side  of  the  permanent  Art  Museum  Build- 
ings at  South  Kensington.  The  collections  have  been 
principally  formed  by  gifts  from  the  chief  manufacturers 
of  educational  appliances,  and  also  from  the  publishers 
of  school  books,  who  were  invited  to  contribute,  and 
who  responded  with  a  liberality  which  is  highly 
commendable,  and  which  has  been  continued  down 
to  the  present  time.  Numerous  gifts  have  since 
been  made  to  the  collection  by  Foreign  Govern- 
ments, and  especially  at  the  close  of  the  Exhi- 
bitions of  1862  and  1871.  Latterly,  in  consequence 
of  the  great  demand  for  educational  works  on 
scientific  subjects,  the  vote  for  purchases  has  been 
veiy  largely  expended  in  collecting  books  of  that 
nature,  Foreign  as  well  as  English.  Special  collections 
of  apparatus  have  also  lately  been  formed,  for  tcacliing 
the  various  branches  of  Science.  These  have  been 
formed  on  the  advice  and  recommendation  of  the  several 
Examiners  in  the  different  subjects,  who  have  said  what 
they  thought  was  the  kind  of  collection  that  a  school 
should  possess.  There  are  two  or  three  duplicate  sets 
of  each  apparatus,  which  are  sent  round  to  the  different 
Schools  of  the  country,  and  they  are  lent  to  a  school 
for  a  week,  or  a  fortnight,  or  three  weeks,  as  the  case 
may  be,  so  that  the  Committee  and  the  Teachers  of  the 
Schools  may  see  what  really  Is  the  kind  and  amount 
of  appliance  that  they  ought  to  ha\e  for  their  class 


instruction.     The  first  Catalogue  of  the  Library  and 

Collection  was  issued  in  1857,  and  covered  160  pages. 
The  ninth  edition,  now  going  through  the  press,  will, 
it  is  believed,  reach  650  pages.  The  total  number  of 
books  and  pamphlets  in  the  library  exceeds  30,000. 
A  Keading  Room,  ill-adapted  and  much  too  small  for 
the  purpose,  is  attached  to  the  Library.  It  is  open 
during  the  same  hours  as  the  Museum,  antl  is  chiefly 
frequented  by  students,  teachers,  clergymen,  school- 
managers,  and  others  who  wish  to  consult  special 
books,  or  to  become  acquainted  with  the  best 
educational  works  on  the  various  subjects.  The 
number  of  readers  in  1872  was  15,366,  an  average 
of  nearly  50  a  day.  On  some  days  the  attendance 
has  reached  136,  and  were  it  not  for  the  limited 
accommodation,  it  would  largely  exceed  this  number. 
The  proposal  has  always  been  that  as  soon  as 
we  are  allowed  to  go  on  with  the  building  at 
South  Kensington,  the  buildings  for  the  Educational 
Division,  both  the  Museum  and  the  Library,  should  be 
the  very  first  undertaken  ;  but  the  question  of  con- 
tinuing the  building  is  at  present  in  abeyance,  and 
both  the  Collections  and  the  Library  are  exceedingly 
badly  housed  at  the  present  time. 

13.834.  {Professor  Stokes.)  I  observe  that  you 
mention  a  Collection  of  Philosophical  Instruments  in 
connection  with  the  collection  of  school  furniture  and 
fittings.  I  should  suppose,  from  the  context,  that  those 
instruments  are  rather  of  a  nature  to  illustrate  lectures 
of  a  somewhat  elementary  character  than  instruments 
of  the  first  class,  such  as  are  employed  by  Scientific 
Men  in  their  Researches  for  the  Advancement  of 
Science  ? — No,  there  are  several  instruments  of  a 
higher  class  than  would  be  used  for  ordinary  elemen- 
tary instruction.  I  do  not  know  that  thei'e  is  a  very 
large  collection  of  them  that  can  be  exhibited  at  the 
present  time  ;  but  we  have,  for  instance,  a  largo 
model  of  the  transit  instrument,  and  other  instru- 
ments, I  think,  belonging  to  the  Greenwich  Obser- 
vatory. There  are  several  instruments  exhibited 
that  one  would  not  call  apparatus  for  elementary 
school  teaching,  and  it  was  not  at  all  intended  to 
restrict  the  collection  to  such  appliances.  In  conse- 
quence of  the  want  of  space,  we  have  not  been 
purchasing  a  higher  class  ,of  instruments  of  that  kind, 
but  they  would  certainly  be  accepted  and  exhibited, 
if  possible,  if  the  instrument  makers  chose  to  scud 
them. 

13.835.  Tlien  you  arc  dependent  for  such  instru- 
ments upon  gifts  from  the  inslrnment  makers  ? — At 
present  we  are.  It  is,  In  fact,  so  impossible  to 
exhibit  what  we  have,  that  it  would  be  of  no  use  for 
us  to  make  purchases  at  the  present  time,  but  I  have 
no  doubt  that  if  we  had  more  space,  we  should  nut 
only  have  numbers  of  instruments  sent  in  by  instru- 
ment makers  to  exhibit,  as  it  is  a  place  where  many 
people  go  to  look  at  instruments,  but  we  should  idso 
supplement  the  collection  by  purchasing  anything 
that  was  thought  desirable. 

13.836.  {Chairman.)  The  result  of  your  observa- 
tions is,  that  the  Collection  of  Philosophical  Instru- 
ments is  not  and  cannot  become  complete  unless  the 
buildings  be  very  considerably  enlarged,  and  made 
more  convenient  ? — Precisely  so. 

13.837.  {Dr.  Sharpc'j.)  In  the  case  of  some  large 
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!m<l  cxpenHiTG  instruments,  you  content  yourselves,  do 
vou  not,  with  models? — Yes,  that  has  been  done. 

13,838.  Thuii  I  pvesnmc  th:it  the  iustrumcnts  that 
urc  sent  roiind  to  the  different  schools  would  not  com- 
prehend deheato  and  expensive  apparatus,  l.mt  would 
he  more  of  such  a  character  as  might  he  purchased  for 
a  school  ?— Yes,  some  of  them  are  not  of  a  very  cheap 
or  elementary  character.  These  two  lists  which  I  hej^ 
leave  to  band  in  {dc/ivr/i/t;/  in  Ihc  .wniv)  would  shu;v 
that.  The  Commission  will  see  by  theiii  what  is 
proposed  by  one  or  two  of  the  rrofcssor^,  and  those 
lists  certainly  contain  some  very  expensive^  instru- 
ments. The  ol'jectof  the  hsts  is  that  the  Tcaeliers  or 
Committees  should  sec  really  all  that  lliey  requii-e,  not 
tliat  they  should  necess;irily  buy  it  all  at  once.  Those 
lists  go  to  many  towns  which  can  very  well  allbrd  to 
purchase  this  apparatus,  because  the  Department  gives 
a  grant  of  50  per  cent,  upon  the  eost  of  tlie  np- 
paratns. 

[3,839.  {ChairiiKtu.)  Willi  reference  to  the  cxteu- 
siou  of  the  luiildiu^G:^^,  have  you  at  all  considered  wlicre 
those  Imildiugs  could  he  most  conveniently  ercelrd  fir 
educntioual  ]mrposcs  ? — The  proposed  plan  fir  Ihc 
exlension  of  the  buildings  shows  this: — It  h  «in  the 
west  wing  corrc-sponding  to  the  existing  permanent 
eiist  "'ing.  which  ha^  already  been  huilt,  and  which 
eontains  the  Art  CoUections.  Along  t!ie  ])assago  con- 
necting Ihc  two,  it  was  proposed  to  place  the  Edu- 
cational Liliriiry  on  one  side,  and  the  Art  Library  on 
the  other  side  of  the  central  entrance.  Then  beyond 
the  Art  Library  would  come  the  Art  Museum,  and 
beyond  the  Educatiounl  Library  would  come  (he 
Educational  Collections  and  Museum. 

13,810.  Will  you  proceed  to  describe  tlie  Fooil 
Musfum  ? — The  formation  of  this  collection  was 
i.'omm('Uced  in  1358.  The  idea  oringinated  ■with 
Tilr.  Thomas  Twining,  who  inrhiecd  the  Snciriy  of 
Arts  to  co-operate  with  him  in  the  establishmrnt  nC  :iii 
Economic  Museum.  His  idea  was  a  very  exli'}t^i\c 
one — an  Economic  Museum  in  its  fullesl  eoncrptinn. 
Tiie  demands  for  npnee  in  the  Sontli  Kcn-in,:;loii 
Museum  did  not  permit  of  the  exhibition  of  all 
(he  objects  conleniplafed,  but  it  was  considered 
desirable  to  exhibit  the  section  ilbistratitig  the 
ni'.lui'e  and  soui'ces  <if  human  food.  Tlie  Colleciion 
!ias  'jeeii  iorraed  with  a  view  to  slinw.  tir.-f,  the 
chemira!  coiiijioi^itiou  of  tlie  various  Mib.-tiuu.'C^  used 
;^s  iuod ;  secondly,  the  sources  frnm  wliicli  ;ill  vaiii;- 
lies  of  food  are  olitained  ;  and  lliirdly,  the  \-arious 
;-ub^tances  nr^d^A  foi-  adultt'ratitm.  ami  iIk.'  best 
meiliods  of  detecting  Ibem.  lii\cntorie-^,  cafalngues, 
and  gnidr^s  of  this  Collection  have  been  i)iiblis)ie>l, 
th'.'  la^L.  editions  having  l)ccn  ri'vised  by  I'l'nfessoi's 
Iluxlcy  fuid  Frankland.  T  ]ii-')duee  the  inveiif.di-y 
of  Wic  Food  Collection  {ilviivvniuj  in  Ihc  r.amv). 
A   diii.Ile.it.e   colleclion    of    the    cliciuienl     ainilyscs    of 
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siouors  for  the  Exhibition  of  1851,  in  co-operation 
with  the  Society  of  Arts,  formed  a  Collection  of 
Animal  Products,  which  was  exhibited  in  the  So- 
ciety's premises  in  1855.  A  portion  of  this  collec- 
tion was  moved  to  the  South  Kensiugtou  Museum, 
and  formed  the  nucleus  of  the  present  coUeetion,  which 
was  openc<l  to  the  public  in  1857.  The  collection 
consists  of  animal  substances  employed  in  textile 
manufactures  and  clothing  ;  substances  used  for 
domestic  and  ornamental  purposes  ;  pigments  and 
dyes  yielded  liy  animals;  animal  substances  used  in 
pharmacy  and  In  perl'umery  ;  and  the  application  of 
■waste  matters,  together  v/ith  illustrations  of  the  pro- 
cesses of  manufacture.  This  Collection  again,  for 
want  of  space,  has  been  but  little  developed  of  late 
years.  1 1  is  now  entirely  nuned  to  the  Betlmal 
Green  Museum,  along  with  tJie  Food  Collection.  This 
short,  Cinide  to  the  Animal  Products  Collection  will 
show  the  kind  of  thing  {dcUvcrivf/  hi  the  same).  As 
1  have  said,  it  is  now  entirely  removed  to  Betlmal 
Green,  exccjiting  (lie  Circalating  Colleclion. 

13,843.  (IJr.  Shfirpc/j.)  Are  these  Collections  to 
remain  permanently  at  iJethnal  Green  ? — I  can  hardly 
say  "permanently,"  because  the  theory  is,  that 
Jiethnal  Green  shall  he,  not  a  speciality  of  itself,  buta 
branch  of  the  South  Kensington  INIuseuni  ;  and,  from 
time  to  lime,  an  alteration  may  be  made,  as  to  what 
portion  of  Ihi;  collection  sliaU  go  tlicre,  and  what  shall 
renuiiu  at  South  Ivensinglon.  The  Collection  of 
Animal  Products  is  a.  vcrj'  interesting  collection. 
I  do  not  know  th;U  there  was  any  part  of  the  Museum 
in  which  the  people  ^vere  more  intcre.-ted  than  in  the 
Animal  7'roducls  Collection,  except,  jierhaps,  the 
Food  Collection,  which  was  almost  always  more  full 
of  visitors  than  -^.nj  other  part  of  the  !Mu^eum. 

13,f!44.  {Cluiiniinii.)  Will  yon  now  goon  to  the 
Museum  of  Construction  and  P>uilding  ^Materials? — 
The  l\Iuseum  of  Constmction  and  P>uildiiig  Materials 
had  its  origin  in  a  large  number  of  moilcls  and  speci- 
mens which  were  presented  to  Iler^Majcsry'sConmiis- 
sloners  for  the  Exhibition  of  1^.51,  at  lis  close.  On  the 
estal.ili^hment  of  the  ]\Iuscum  at  South  Kensington  in 
LSoT,  these  contributions  were  presented  by  the  Royal 
Commissioners  to  the  Department  of  Science  and  Art. 
In  1S.»S,  the  Collection  was  placed  under  the  Super- 
intendence of  the  late  Captain  F.  Fowke,  K.E.  At 
this  lime,  the  whole  of  the  models  of  construction, 
and  of  the  materials  used  in  building,  were  exhibited 
ill  the  South  Kensington  JIuscum.  In  lSo9,  iheCol- 
k'Ction  had  b(>come  so  extensive  from  gilts,  esjiceially 
at  the  Exliilutious  iji  London  and  Pari-,  that  the 
Classilied  Ciitalogue  formed  a  most  useful  l.iook  (if 
reli'rence  nn  the  sid.>iec1,  and  was  largely  sold  as  sueh. 
I  have  !i  specimen  of  it  here  (ju-Qiljici/tfi  the  sn.i'c). 
The  Commission  will  see  (hat  \i  great  part  of  that 
Cat;d. .gue  at  the  end  consists  uf  a  \ery  elaborate  set 
of  ex|ieiinien(s  which  were  made  on  the  slrength  of 
malerials.  especially  on  the  various  Woods  from  the 
C'oloiiics  wlikdi  ^vere  exhibited  in  the  London  and 
I'aiis  I'^xhibit.ions;  and  in  some  cases  that  set  of  ex- 
peiimeiils  has  had  a  very  great  rlfec!  on  the  trade  in 
^voodsof  some  of  Ihe  Colonies,  sonu-id'the  woods  having 
bei'ii   I. lien  shown  to  possess  \'ery  good  tpialities,  they 
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use  of  botb  coiicretc  and  terra-cotta  in  buildmi^  i.s 
largely  clue  to  the  examples  shown  in  the  Stmetiu-al 
Museum. 

13,845.  What  is  the  next  Collection  to  which  you 
wish  to  call  our  attention  ?  —  The  Collection  of 
Marine  Engines  and  Models  of  Ships,  Guns,  "War 
Matei'ial,  and  things  of  that  kind.  That  collection  was 
formed  in  connection  with  the  Royal  School  of  Naval 
Architecture  and  Marine  Engineering.  A  large 
proportion  of  the  naval  models  were  sent  to  South 
Kensington  from  the  Admiralty.  The  naval  models 
belonging  to  the  Admiralty  have  been  removed  now  to 
Greenwich  ;  but  a  number  of  the  models  of  whips  and 
all  the  war  material  exhibited  by  the  War  Office  still 
i-emain  at  South  Kensington.  A  number  of  models 
were  given  to  the  South  Kensington  Museum  on  the 
condition  that  they  should  not  go  away.  As  a  spe- 
cimen of  the  objects  generally  interesting  and  not 
special  to  war  purposes,  I  may  mention  that  we  have  a 
series  of  models  illustrating  coustructlon  according  to 
Lloyd's  Rules.  There  are,  also,  some  very  fine  models 
of  Marine  Engines.  In  addition  to  these  Naval 
Models,  there  are  a  number  of  models  and  pieces  of 
machinery  which  have  come  into  the  Department  at 
different  times,  such  as  models  of  the  Jacquard  loom, 
the  Whitworth  measuring  machine,  Babbage's  calcu- 
lating machine,  and  a  number  of  things  of  that  kind 
which  have  fornied  part  of  this  Collection,  and  are  of 
course  now  still  at  South  Kensington. 

13,R46.  Have  you  any  suggestion  to  make  with 
res[icct  to  the  extension  of  a  Museum  of  this  class  ? — 
I  think  that  with  those  models  and  with  tlie  models 
in  the  Patent  Museum,  and  others  that  would  no  douljt 
be  very  soon  added  to  the  collection  by  gift,  and  a 
few  that  it  might  be  necessary  to  purchase,  it  would 
be  of  the  very  first  importance  to  commence,  as  soon 
as  possible,  a  Museum  somewhat  on  the  principle  of 
that  of  the  Conservatoire  des  Arts  et  Mititrs. 

13,847.  Have  you  room  for  it? — Not  in  the  South 
Kensington  Museum  itself.  I  should  say  that  I  think 
the  Patent  Museum  will  have  to  be  moved  very 
shortly  to  make  room  for  more  permanent  buildings 
for  the  Science  and  Art  Department,  and  I  would 
suggest  that  the  Collections  belonging  to  the  Patent 
Museum,  and  those  I  have  just  mentioned  as  belonging 
to  the  South  Kensington  Museum,  should  be  housed 
and  displayed  in  that  central  portion  of  the  Southern 
arcades  of  the  Horticultural  Gardens  which  was  used 
as  a  refreshment  room  for  the  Exhibition  of  1862. 
It  belongs  to  the  Commissioners  of  the  Exhibition  of 
1851,  but,  I  believe,  they  would  sell  it  or  rent  it  to 
the  Government,  and  it  would  be  very  available  for 
the  commencement  of  such  a  Museum  as  this.  The 
arcades  on  each  side  of  this  centre  building  and  con- 
necting it  with  the  road  on  each  side,  belong  to  the 
Government,  so  that  all  that  is  really  necessary  is  to 
arran""e  with  the  Commissioners  to  purchase  this 
liuildiug  or  to  rent  it. 

lo,S48.  Would  you  inclmle  in  such  a  Museum, 
machines  illustrating  the  progress  of  Industrial  In- 
vention in  the  principal  manufactures  of  the  country  ? 
— Yes;  but  I  think  that  the  Museum  should  not  be 
looked  upon  as  a  Museum  of  Patents,  it  should  ha  a 
Museum  to  illustrate  the  Mechanical  Arts.  A  Museum 
of  Patents,  as  I  think  the  Committee  of  the  House  of 
Commons  in  their  Report  upon  it  show,  is  to  a  gi'eat 
extent  a  farce.  The  present  Museum  is  not  a  Museum 
of  Patents  in  any  proper  sense.  Nor  would  it  be  any 
use  if  it  were.  You  never  would  refer  to  it  in  making 
investigations  about  ■patents ;  you  refer  to  it  for  the 
purposes  of  general  mechanical  art,  and  tiie  principal 
and  most  useful  parts  of  it  are  very  often  things  that 
are  not  patented,  or  of  which  the  patents  have  long 
run  out ;  as,  for  instance,  the  early  steam  engines, 
and  various  applications  which  are  no  longer  matters 
of  patent. 

13,849.  To  take  one  example,  you  would  think  it 
desirable,  would  yon  not,  to  have  a  Collection  showing 
the  Progress  of  Invention  front  the  Loom  -wiih  Ihi; 
hand-thrown  shuttle  up  to  the  Jacquard  Loom  and 
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the  Electi'ic  Jacquard  ?— Yes,  but  quite  irrespective    Maj.J.F.D. 
of  any  question  of  patenting.  Dmndlij,  R.E. 

.  lS,SoO.  (Profc.yso7-  Haxhf/.)  If  such  a  Mlisci 
Lad  ever  existed,  do  you  think  that  it  would  iuue 
received  accessions  by  way  of  presents  ? — I  think  it 
would  have  received  enormous  accessions.  It  must 
be  such  an  obvious  advantage  to  a  manufacturer  to 
exhibit  anything  in  it,  that  he  would,  I  should  think, 
be  only  too  glad  to  get  it  admitted.  The  difficulty 
woulil  probably  bo  more  in  excluding  than  in  obtain- 
ing objects. 

13.851.  {Chairman.)  Do  not  such  collections  as 
I  have  hinted  at  in  the  question  that  I  have  put  with 
respect  to  the  history  of  the  loom  exist  in  the  Conscr- 
valoire  dcs  Arts  ct  Metiers  of  Paris  ? — Yes.  We 
have,  I  may  mention,  belonging  to  the  Soutli  Ken- 
sington Museum,  the  original  model  of  the  Jacquard 
Loom. 

13.852.  What  is  the  next  Collection  at  South 
Kensington  ? — The  next  is  the  Collection  of  Ecout)mic 
Entomology  and  Forestry.  This  collection,  which  is 
now  in  coarse  of  formation  under  the  Superintendence 
of  BIr.  Andrew  Murray,  is  intended  to  enable  the 
public  to  distinguish  insects  injurious  to  man  from 
those  that  work  to  his  advantage,  and  to  illustrate  the 
best  means  of  destroying  those  considered  injurious, 
or  of  mitigating  the  ravages  often  committed  by  them. 
The  insects  are  shown  in  various  stages  of  growth, 
either  by  drawings,  models,  or  preserved  specimcus. 
Gardeners'  foes  are  shown  side  by  side  with  gardeners' 
friends,  together  with  the  plants  and  fruits  on  which 
they  feed.  The  Collection  illustrating  Forestry  shows 
the  various  kinds  of  timber  attacked,  the  insect  in 
various  stages  of  growth,  the  appearance  of  the  foliage 
and  baik  when  attacked,  and  the  best  known  means 
for  destroying  the  insects. 

13.853.  Is  there  any  good  Manual  attached  to  that 
Collection  by  which  a  gardener,  without  any  consider- 
able scientific  knowledge,  can  make  himself  acquainted 
with  the  subject  ? — I  am  afraid  it  has  not  yet  been 
made,  but  I  have  no  doubt  that  there  will  be  one 
made  ^■ery  shortly.  It  would  be  a  most  useful  work 
to  get  out. 

13.854.  There  are  many  men  of  great  sagacity  in 
charge  both  of  forests  and  of  gardens  who  have  little 
or  no  scientific  knowledge,  and  to  whom  such  a  Manual 
would  be  vpi'y  useful,  would  it  not  ?— Yes. 

13.855.  What  is  the  object  of  tlie  Fish  Culture  Col- 
lection ? — In  the  arcades  that  I  was  speaking  of  a 
little  time  ago,  on  the  other  side  of  the  roail,  at  the 
bottom  of  the  Horticultm-al  Gardens,  there  is  the 
Museum  of  Fish  Culture.  This  is  a  Collection 
illustrative  of  the  artificial  breeding  of  lish,  the  pro- 
tection of  rivers,  methods  of  capture  of  fish,  .te. 
It  is  rather  of  an  exceptional  natun^,  for  all  or  nearly 
all  the  Collection  belongs  to  Mr.  Buckland.  It  is  on 
loan  to  the  Museum,  which  houses  it  and  pays  for 
attendants,  water,  and  that  kind  of  tiling.  IMr.  Cuck- 
Innd  also  receives  an  honorarium  of  100  guineas  a 
year  for  his  services  in  connexion  with  it  and  in  keep- 
ing it  up. 

13.856.  What  have  you  to  sny  with  regard  to  the 
Patent  Museum  ? — This  collection  docs  not  belong  to 
the  Department  of  Science  and  Art ;  it  belongs  t<i  the 
Commissioners  of  Patents.  It  is  housed  in  a  pnrt  of 
tlie  old  iron  buildings  of  the  South  Ktmsington 
Museum,  which  is  much  too  small  for  it.  It  has  been 
there  since  the  opening  of  the  Museum  in  1S57. 
There  is  a  separate  entrance  to  this  Museum  distinct 
from  the  general  entrance  to  the  SoCitU  Kensington 
Museum,  and  the  public  are  admitted  free  daily.  Wlicu 
the  South  Kensington  Jluseum  was  first  opened,  Ihe 
public  came  through  the  Patent  Museum  into  the  rest 
of  the  Museum,  that  is  to  say,  the  geacr.ii  eutnmec 
was  at  the  front  of  the  Patent  Museum.  TIil-  PatiTit 
Commissioners,  however,  thought  that  the  arrange- 
ment we  have  at  the  South  Kensington  IVlu^enm  for 
Icoeping  three  days  in  the  week  for  stmleuts'  days, 
admitting  the  public  at  a  charge  of  C-.il.,  was  not  iu 
an.'ordanri-'  with  the  miderstanding  willi  which  tliey 
had  received  many  of  tb(dr  mo'lels  ;  they  had  some 
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obJGctioDS  to  tlmt  system,  and  they  would  not  con- 
sent to  it.  They  required  a  separate  entrance,  and 
so  a  separate  entrance  was  made.  Of  course  it 
is  veiy  inconvenient  for  people  coming  to  the 
Museum,  because  they  have  to  go  round  and  out 
into  the  road  to  get  into  the  Patent  Museum.  The 
Patent  Museum  is  heated  and  lighted  by  tlie  Science 
and  Art  Depai-tment,  and  the  Science  ami  Art  Depart- 
ment is  responsible  for  the  custody.  The  collection 
itself  is  under  the  officers  of  the  Coniniissiouei-s  of 
Patents,  who  make  any  additions  to  it  that  tliey  thiuk 
fit.  At  the  present  moment  it  is  (juite  chukeil  up. 
1  think  there  are  passages  which  are  only  14  or  lo 
inches  wide.  It  is  a  most  extraordinary  sight  to  go 
into  it.  T  regret  I  could  not  get  a  Catalogue  to  bring 
with  me,  as  it  is  out  of  |)rint,  but  it  has  some  very 
interesting  objects,  especially  .specimens  of  the  early 
steam  engines. 

13,y5T.  Have  you  any  conception  uf  the  mode  In 
which  the  Collection  of  Mechanical  Inventions  might, 
be  made  useful  to  teachers  ? — 1  think  it  would  not  only 
be  useful  to  the  people  who  went  to  the  Museum,  but 
it  would  also  be  directly  useful  in  the  work  of  the 
Science  and  Art  Depai-tment  in  this  way.  Tlie  Pro- 
iessor  of  Ap])lied  Meelianics  has  been  transferi-ed 
from  Jermyn  Street  to  South  Kensington,  and  his 
instruction  will  in  future  be  given  there.  1  thiuk  it 
would  be  of  immense  use  to  him  if  he  were  able  to 
send  his  students  across  the  road  to  look  at  any  par- 
ticular machinery,  to  make  drawings  of  it,  and  to 
receive  demonstrations  on  the  use  of  it.  He  has  now, 
of  course,  a  certain  number  of  models,  but  the  collection 
we  can  find  space  for,  in  the  few  rooms  disposable,  is 
very  small,  and  is  of  very  little  use  in  comparison  with 
a  eulleetiou  such  as  this  might  be.  When  we  have  had 
classes  of  Teachers  in  London,  a  great  jiart  of  the 
Professor's  instruction  has  consisted  in  taking  them  to 
different  places  in  and  about  London,  where  they 
could  see  machinery  of  different  kinds,  and  i'X]»laiiiing 
the  machines  to  them  on  the  spot.  It  is  sometimes 
said  that  a  Collection  of  this  kind  would  become  fil' 
prodigious  size,  quite  uniaauageable,  and  useless.  So 
it  woul'l  if  it  were  a  Collection  of  Patents,  ;is  such. 
ilut  this  would  be  a  great  mistake.  The  objects 
should  not  be  admitted  as  [latents.  The  Collection 
should  be  formed  and  mainlaincd  with  the  definite 
object  of  Instruction  in  A|)i)licd  Me<:li;inies.  If  you 
kept  a  collection  oJ'  that  kind  prnpt'ily  wefdrd,  }  nu 
need  not  have  much  spaci;.  Again,  if.  is  soinn  Ii[i(.is 
said  that  diagrams  will  <lo  as  well  as  the  objiicts  tliem- 
s<'lves,  or  as  mndids.  But  fake  the  ordinary  ease  of  a. 
professor  or  hctui'er  on  A]iplied  Mechanics, — he  ncvi'r 
likes  to  cdiiteiit  liinisell'  in  bis  lectm'eB  with  di;igi-:inis 
only.     lie  has  generally  pieces  of  workiug  niacbinc>ry 

Tlie  wiliie: 


or  models.  He  can  bring  home  to  a  student  from  bits- 
of  working  machinery  in  a  minute  such  matters,  for 
instance,  as  complex  movements,  of  which  it  would  be 
very  difficult  to  convey  a  correct  knowledge  by  dia- 
grams. In  his  lectures,  agani,  on  the  Steam  Engine,  a 
lecturer  always  begins  with  an  historical  sketch  of  the 
Sieam  Engine,  and  gives  you  its  early  forms,  and  points 
out  how  improvements  came  to  be  made.  Ho  can  show 
that  at  oiiee  if  bo  can  direct  the  student  to  such 
speelmens  as  Watts'"  Sun  and  Planet"  Engine,  which 
tlii:  Patent  Museum  cont.ains.  I  suppose  no  man  ever 
be't-an  to  lecture  on  the  Si.eam  I'^ngiuc  without  giving 
a  description  of  that  engine,  and  there  is  the  thing 
itself.  I  think,  in  fact,  that  tli(^  Collection  at  South 
Kensin-'toii  sboidd  be  very  much  of  the  same  character 
as  a.  leaurer  w^ould  like  to  b(^  able  to  show  in  going 
through  his  lectures  on  machinery. 

13,8.58.  Will  you  state  to  the  Connnission  what  action 
iias  been  taken  upon  the  Keport  of  the  Commission 
on  the  Science  and  Art  Department  in  Ireland?— 
Ccnerally  sjicaking,  none  at  all.  One  or  two  small 
details  have  been  carried  out,  such  as  the  removal  of 
the  Otlices  of  the  Geological  Survey  from  the  College  of 
Science  in  Stephen's  Green,  Dublin,  to  a  house  ad- 
jacent, so  as  to  make  more  room  for  the  College  of 
Science  ;  but  beyond  that  I  <Io  not  think  anything  has 
been  done. 

13,859.  Would  you  b<'  kind  enough  to  furnish  the 
Commission  with  a  detailed  account  of  the  expense 
which  i.s  incurred  by  the  Government  cormectcil  with 
Science  with  respect  to  Miiscums  and  Public  liolanic 
Gardens,  &;c.,  in  Dublin  and  in  Edinburgh?— The 
several  amounts  granted  for  1873-4  were — 

For  the  Statf'   of    the    Koval    Dublin  £ 

Society  '  2,268 

For  the  JJotanic  ( lanlms  (Dublin),  in- 

eluiling  Leinster  Lawn 
For  the  ilus(;um  of  Natund  History  - 
For  the  Royal  Irish  Academy 
V\^v  the  ].ibrary  (Dublin)      - 
Vw  Ihe  .Museum  of  the  Poynl  College 
of  Science* 

['■F.jr  thi.' rurcliasr  of  S|M.;-iiiu-iw.  llii- 
aniniinl  rt'ijiiirc-il  is  iiiclutird  in  a  -mil 
cf  you/,  lukeii  for  the  I'lircliase  ef 
Specinutis,  (.liitfit  Jiml  UUistraiinns 
for  I^L'ctures,  ami  Uooks  I'ur  Library, 


2.3.33 


2.0S4 
1,708 


300 


For 


&.,.-\ 


Thr  I'Jdi 
13, SCO.    Is 


i'Minbni-u 
e  and  Art  ' 
d)nrL;h  Dota 


."\lu>eun 


9.2.11   (w. 
I  T.'jO 


ny   oth 


-I  ilu  nul  rL'lUL'lllbrr  ;iiiylli 


o  111, 
■llur. 


villiiln 


AJjourucd, 
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APPENDIX  I.     (See  Question  1446.) 


App-RNDix  to  the  Evidence  given  by  Peoprssou  Heney.     (Vo!.  I.,  p]>,  84- 

[Tti formation  i-eferred  to  in  question  1446,  Vol.  I.,  5.  Surveys,  Etc.  :- 

p.  87,  and  since  furnished  by  Professor  Henry.]  United  States'  Coast  Survey 

Appropriations  by  the  United  States  Congress, 
made  at  the  Session  of  1869-70,  Jb?-  the  ensuing  year, 
July  \st,  1870,  to  June  ^Oth,  1871,  in  aid  of  Science, 
LiterafMre,  etc. 


pt  should  be  observed  that  the  following  a.ppro- 
priations  are  those  of  the  G-eneral  Government  and  not 
those  of  the  separate  States,  which  in  the  aggregate 
would  far  exceed  the  amount  here  presented.] 


I.  Museums  : — 

NationalMuseum  in  charge 
of  the  Smithsonian    In- 
stitution 
Army  Medical  Museum      - 
Agricultural      Department 
Museum 

.>?20,000 
5,000 

8,0(10 

3.  Botanic     Gardens     and 
Greenhouses  :— 
Of  the  United  States'Capital 
„      President's  House    - 

2,500 

„      Agricultural  Depart- 
ment 

.3.  Acrtculture: — 

Department  of  Agriculture 
Mixed  E.\penscs 

To  this  is  to  be  added  from 
items  akeady  giveij — 
Botanic       Gar- 
dens andliving 
plants  38,200 

Museum  -       8,000 

Library  -        3.S00 


l.:i8,070 


,,S'50,000 

Or    an    aggre- 

gate of         -    .^88,070 

4.  Abtron'omy  and  Meteor- 

ology : — 

Observations    of    Eclipse, 

December     18/0,    under 

Coast  Survey     - 

$29  000 

United     States     Nautical 

Almanac 

20,000 

National  Observatory- 

if),8oa 

New  Telescope  for  National 

Obsei-vatory 

50,000 

Telegraphic       Notice      of 

Storms  - 

50,000 

7C,f;!)G 


138,0/0 


Survey  of  Lakes 

,,  Nicaragua      and 

Tcliu  an  tepee 
Ship  Canals    - 
Mditary  Surveys  West  of 

Mississippi 
Professor  Powell's   Survey 
of  the  Colorado  of  the 
West     - 
Polar  Explorations 
Dr.     Hayden's    Geological 

Survey 
Statistics    of     Mines     and 
Mining 


-92.) 


703,000 
150,000 


,10,000 
100,000 


12.000 
50,000 


25,000 
10,000 


6.    LiGHTHOUSB     ESTABLI3H- 


1.431,207 


7.  Libraries  : — 

Library  of  Congress 
Of    Medical     l)e]>artment 
of     the     United    States' 


^'36,220 


Army      -             .             - 

3.000 

„  Agricultural  Department 

3.H00 

8.  Education  : — 

United  States'  Department 

of  Education 

14.500 

Wllberforce    and    Lincoln 

Universities 

37,000 

9.  Benevolent  Odjects  :— 

Life  Boat  Service   on  the 

Coast    - 

^48,880 

Government    Hospital   for 

Insane    -             -             - 

149.980 

Columbia    Institution   for 

Deaf  and  Dumb 

40,776 

Columbia      Hospital     for 

Women 

18,000 

National    Association    for 

Destitute    Colorerl   Wo- 

men, D.C. 

10,000 

National      Soldiers'     and 

Siiilors'  Home,  D.  C. 

16,000 

Care      of      60      Transient 

Paupers 

12,000 

1,080,000 


1,431,207 


51,600 


Total 


294,636 
^3,316,928 


APPENDIX  ir.     (See  Questions  4700-4818,  Vol.  I.,  pp.  300-304.) 


Statement  by  the  Professor  of  Zoology  and  Compauative  Anatomy  in  the  University  of  Cambridge. 


Sir,  Cambridge,  Dec.  3,  1870. 

Uegahd  to  my  duties  in  the  University,  whicli  have 

of  l9.te  been  very  pressing,  has  hindered  me  fi'om   sooner 

complying  with  the  request  contained  in  your  letter  of  the 

30th  November. 

Ab  to  the  evidence  which  I  shall  he  prepared  to  submit 


to  Her  Majesty's  Commissioners  on  the  fith  inst.,  the  short 
notice  I  have  received  of  their  wish  to  examine  me,  coming 
towards  the  end  of  a  Term  throughout  which  I  have  been 
most  laboriously  occupied,  wdl  compel  me  to  be  very  brief.  I 
hope,  however,  to  furuish  the  Commissioners  with  a  state- 
ment showing  the  sums  of  money  expended  by  the  University 
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in  support  of  tlie  Museums  of  Zoology  and  Comyjarative 
Anatomy,  as  well  as  of  the  amount  raised  towards  the  same 
end  by  subscription  from  members  of  the  Univeraity  in  their 
individiial  capacity. 

The  point  on  which  I  shall  chiefly  dwell  is,  that  the  pro- 
motion of  the  sciences  whicli  are  committed  to  my  charge 
is  mainly  if  not  entirely  a  question  of  money.  So  far  as  I 
have  been  able  to  gather,  there  are  now  few,  if  any,  residents 
in  the  University  who  would  not  gladly  see  it  supporting 
liberally  those  sciences  among  others,  if  the  means  were  but 
at  its  disposal.  There  exists,  however,  it  seems  to  me,  a 
feeling  that  the  property  of  the  separate  (Colleges  ought  not 
to  be  devoted  to  the  fucouragement  of  Studies  which  were 
not  contemplated  in  the  framing  of  their  Statutes,  even  aa 
these  stand  after  recent  alterations,  it  is  this  feeling  (of 
which,  perhaps,  those  who  possess  it  are  themselves  hardly 
conscious)  that  really  hinders.  1  suspect,  the  common  action 
of  the  Colleges  in  aiding,  from  their  several  resources,  any 
comprehensive  scheme.  "Without  professing  a  jiartiiudar 
knowledge  of  the  finances  of  the  University,  I  am  ])crsuaded 
that,  if  the  study  of  the  Natural  Sciences  is  to  t)e  jilaced  on 
an  effective  footing,  it  must  he  done  by  means  of  the  Colleges, 
cither  collectively  or  separately ;  but  I  cannot  take  upon 
myself  to  declare  which  1  should  prefer,  of  various  sugges- 
tions which  have  from  time  tn  time  been  made,  such,  for 
instance,  as  the  abolition  of  sinecures,  or  quasi-sinecures. 
or  the  inci)r])oration  with,  nr  riQiltutiou  to,  the  Colleges  of 
certain  University  (Kilcers.  1  fear,  however,  that  whatever 
changes  be  expedient,  tliey  will  hardly  be  made  without 
recourse  being  had  to  external  prt'ssnre. 

To  return  to  my  own  subjects,  1  can  say  that  we  are 
lamentably  deficient  in  provision  for  their  due  prosecution 
in  our  Museums.     The  Superintendent  as  well  as  myself 


have  frequently  to  perform  work  which  might  as  well  be 
done  by  an  intelligent  lad,  especially  instructed,  and  this 
at  a  loss  of  time  which  we  could  devote  to  the  interests  of 
the  University  in  a  far  better  way.  Our  collections  have 
lately  become  so  important,  that  the  appointment  of  a 
Curator,  particularly  in  the  Zoological  Museum,  is  absolutely 
necessary  for  the  cataloguing  and  keeping  in  due  order  of 
the  specimens,  and  for  the  assisting  of  students — whether 
Memhcrs  of  the  University  or  strangers — of  whom  the  num- 
ber is  steadily  increasing,  the  Museums  being  open  to  all 
comers.  Fittings  are  still  urgently  needed  in  both  museums, 
and  for  the  Students  of  Comparative  Anatomy  the  appoint- 
ment of  a  demonstrator,  -a  sejjaratc  dissecting  room,  and 
further  accommoiiation  are  required.  At  the  same  time,  I 
shoidd  be  conveying  a  very  erroneous  imjiression  if  I 
omitted  to  acknowledge  that  with  all  e-xisting  shortcomings 
our  progress  since  IHG'.i,  when  the  new  Museums  were 
begun,  has  been  xininterrupted,  and,  considering  the  amount 
of  o[»fiosition  which  had  to  be  overcome,  marvellous. 

With  regard  to  my  own  oifice,  I  think  that,  looking  to 
theendrninus  range  of  the  subjects  i  am  required  to  teach,  it 
would  he  of  great  advantage  to  the  University  if  those  subjects 
could  bedii'ided.and  asecond  Professorship  founded.  And, 
finally,  I  would  observe,  tliat  tiiongh  1  have  no  doid)t  as  to 
the  benefit  which  would  accrue  to  the  University  Iiy  freely 
opening  to  Students  of  the  Natural  Sciences  the  honours  and 
emoluments  of  the  ('ollegcs,  I  am  by  no  means  so  certain 
tliat  a  Ciirri'sponding  benefit  would  thereby  be  derived  by 
Science  itself. 


The  Secretary. 

Aid  to  Science  Commission. 


1  have,  &c. 

Alfked  Nrwton. 
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CoRRKSPONDENCE  relating  to  the  FinsT  Repotit  of  the 
tlie  Advancement  oi"  Science  ;  jukI  tv  Memduial 
the  Director  of  the  IJoval  School  of  Mines. 


I.~-  Letter,  with  Enclosures,  addressed  to  the  Roval 
Commissioners. 

Science  and  Art  Department,  London,  W. 
Sir,  May  L!;i,  1S71. 

I  AM  directed  by  the  Lords  of  the  Committee  of 
Council  on  Education  to  forward  to  you  the  accompanying 
copy  of  a  statement  of  the  opinions  of  some  of  the  Professors 
of  the  Royal  School  of  Mines  on  the  First  Report  of  the 
Royal  Commission  on  Scientific  Instruction,  with  a  copy 
of  the  letter  from  Sir  Roderick  Murchison  transmitting 
the  same;  and  I  am  to  say  that  their  Lordships  do  not 
propose  to  t:ike  any  ste])S  with  respect  to  these  communi- 
cation'i  until  they  have  heard  from  the  Commissioners. 
I  am,  &c. 

Nokman  McLeoo, 

Assistant  Secretary. 
The  Secretary, 
Royal  Commi.isiiju  on  Scientific  Instruction 
and  the  Advancement  of  Science, 
Old  Palace  Yard. 

(Copy). 
Sir,  Jermyn  Street,  Ajiril  '-J,  IH"I. 

I  kncIjOSe,  for  the  consideration  of  the  fiords  of  the 
Committee  of  Council  on  Education,  a,  statement  of  the 
opinions  of  those  Proil-.s.sors  of  the  fichool  of  Mines  wlio.si; 
teachings  are  most  intimately  crjonected  with  tiic  well- 
being  and  elllciency  of  that  esliiiilifiJiiiK-nt. 

I  have  on  more  than  fine  o(;i>:i^ion  iriCornied  their  Lord- 
i-.hips  that  in  my  o[iinion  it  was  eisentiat  to  the  .hucccss  of 
the  School  of  Mines  th:^,  it  should  be  ever  kept  in  con- 
nexion v/itb  the  (ieolo;ii.al  Sur\'ey  and  Museum  in  ,b:rriivn 
Street;  and  I,  thererore,  entirely  ajiprove  of  th(!  <:riclo;-.'cd 
document,  though  I  beg  to  state  that  I  have  taken  no  jiart 
in  its  jircjiaration. 

Having  now  presided  for  very  nearly  Iii  years  over  the 
(Jouneil  <jf  ProCe-ssors  or  Teaclici'i  ol'  iju-  Selmol  ,,\'  Mines, 
I  am  hound  to  state  that  we  lnu'e  imariiiblv  acted  in 
perfect  hanriony ;  and  after  the  ]>r<>i<l'»  w<;  have  ohtnined  of 
tlie  sncccs.sful  labours  of  the  eminent  men  ()ver  wIkuu  i(, 
has  been  my  pride  to  j)rcside,  it  would   truly  griuve  and 


Royal  Commission  on   Sctenttfic  Tnstrtjction  and 
aJdres>^e<l  to  the  Uepart.ment  of  Science  and  Art  by 

mortify  me   to  sec  this  compact  body,  whose  duties  and 
objects  are  so  well  defined,  losing  its  special  j/ini^rt^  character, 
by  being    moved    from    its  present   central   jiosition,    and 
absorbed  in  a  general  "  College  of  Science." 
I  am.  Sec. 
(Signed)        Rod.  L  Murchison. 
Tlie  Secretary, 

Department  of  Science  and  Art. 

(Copy.) 

Royal  School  of  Mines 
^"'-  April  L'x'.  ISn. 

W'k.  the  undersigned  otlieers  of  the  Museum  of 
Practical  (hi ology,  and  some  of  us  lecturers  in  the  Royal 
-  School  of  Mines  from  its  commencement,  having  read  the 
"  First  Report  of  the  Royal  Counuission  on  Scientific 
Li^trucLion,  &c.,"  have  the  hont>ur  to  submit  to  you  our 
opinions  on  certain  recommendations  contained  therein 
which  atfect  the  Royal  School  of  Mines. 

The  Commissioners  jiropose  to  remove  the  teaching 
department,  termed  the  "  Ri»yal  School  of  Mines,"*  in 
Jermyn  Street,  tn  South  Kensington,  to  be  there  merged 
in  what  they  designate  a  "Science  School."  \A'hilc''we 
admit  that  ■' there  is  no  necessary  connexion  liofween  the 
"  <iireetion  of  the  Geological  Survey  and  of  the  School  of 
Mines."  we  nevertheless  hold  it  to  be  imlisputable,  that 
considering  the  special  object  for  which  that  school  \\a3 
cstaldislied,  the  (hrect  association  of  the  two  inslitutions 
has  been  attended  with  great  practical  aib-antage.  'I'he 
object  of  the  (ieologieal  Survey  is  tlie  investigation  of  the 
nature  and  cxlent  of  the  mineral  resources  of  the  country  ■ 
andtheol.jeet  of  the  Koyal  School  of  Mines  is  to  teaell 
how  those  re.';oumw  may  be  most  Hcientifically,  and,  there- 
lore,  most  elliciently  and  most  economically,  developed. 
iint  ill  order  that  the  t^;aching  may  be  as  practical  as 
possible.  It  IS  not  only  desirable,  but  essential,  that  the 
teaehers  slioiild  be  able  to  avail  tliemselves  of  suitable 
and  extensive  colleetions,  such  as  have  been  accnmulatcd 
"'  '-''^  ?',f '''ll"  "f  "''rt'?^  .^ieology.  And  if  this  be 
adimtted,  it  lollows,  obvmusly,  that  the  museum  and  the 
;;eliool  should  be  localized  in  the  fitinie  buildin*'  and 
that  they  should    not,  as    proposed    in     the  Fiiv-t    Report 
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of  the  Royal  Commissioners  on  Scientific  Insti-uction,  &c., 
be  separated  from  each  other. 

It  may  here  be  advisable  to  state  succinctly  how  the 
School  of  Mines  originated. 

During  the  execution  of  the  Geological  Survey,  com- 
menced many  years  ago  by  the  Go\^ernment,  and  still  in 
progress,  large  and  valuable  collections  have  been  made 
illustrating  the  nature  and  extent  of  the  various  geological 
formations,  and  the  methods  by  which  the  minerals  con- 
tained in  them  may  be  turned  to  practical  account. 

By  a  ijarliamentary  vote  during  the  administration  of 
the  late  Sir  Holjert  Peel,  iitrongly  advocated  by  the  late 
Mr.  Joseph  Hume,  it  was  determined  that  a  suitabe 
building  should  be  erected,  in  which  to  preserve  those 
collections,  and  to  which  there  might  be  free  access,  for 
examination  and  study,  to  persons  concerned  in  mining, 
quarrying,  metallurgy,  civil  engineering,  architecture,  and 
agriculture,  as  well  as  to  the  general  public.  It  was  further 
decided  by  the  Treasury,  in  pm-suance  of  a  recommendation 
of  the  British  Association  in  1838,  to  establish  a  "  National 
"  Depository  for  the  preservation  of  documents  and  records 
"  relating  to  the  mining  operations  of  the  country,"  in 
which  to  collect  plans  of  existing  and  of  abandoned  mines, 
partly  for  the  preservation  of  human  life,  and  partly  to  guard 
against  the  waste  of  capital  upon  mining  enterprises  in 
ground  prenously  exhausted. 

Hence  the  Museum  of  Practical  Geology  and  a  Mining 
Record  Office  in  association  therewith  were  established. 

Such  an  institution  being  in  existence,  it  was  represented 
to  the  Government  in  nmnerous  memorials  from  the  mining 
districts,  particularly  Cornwall,  South  Wales,  Staffordshire, 
Korthumberland,  and  Durham,  that  it  was  desirable  further 
to  utilize  its  collections  by  the  establishment  of  courses  of 
lectures  in  tlie  museum,  and  hence  arose,  in  1851,  the  School 
of  Mines.  The  institution  did  not  conflict  with  any  other, 
because  no  school  of  the  kind  existed  in  this  country  ;  and 
it  is  notorious  that  students  desirous  of  acquiring  a  know- 
ledge of  the  subjects  taught  in  this  school  were  obliged  to 
visit  distant  foreign  academies  for  the  purpose. 

We  would  remind  you  that  there  is  a  wide  distinction 
be1;ween  a  school  for  preparatory  training  in  the  elementary 
sciences,  and  a  school  designed  for  teaching  the  application 
of  those  sciences  to  any  particular  industrial  art.  The 
object  of  the  former  is  general,  while  that  of  the  latter  is 
special.  Excellent  instruction  in  the  elementary  sciences, 
such  as  mathematics,  chemistry,  physics,  &c.,  a  knowledge 
of  which  is  indispensable  to  the  students  of  a  school  of 
mines,  is  provided  in  numerous  private  institutions,  both 
in  the  metropolis  and  in  other  parts  of  the  kingdom  ;  and 
some  of  the  students  of  the  Roya]  School  of  Mines  have  re- 
ceived their  instruction  in  those  branches  of  science  at  such 
institutions. 

We  are  apprehensive  that  if  the  Royal  School  of  Mines 
be  merged  in  a  general  science  school  itmay  lose  its  definite 
and  distinctive  character,  and  that  the  confidence  of  the 
mining  interest  in  its  value,  which  we  have  so  long  struggled 
to  acciuire,  may  in  consequence  be  severely  shaken.  We 
fear,  moreover,  that  the  cause  of  technical  instruction  in  the 
mining  districts,  the  subject  of  so  many  applications  to 
Government,  and  of  so  many  observations  by  Committees  of 
the  Houses  of  Parliament,  and  by  the  Government  Inspec- 
tors of  mines  in  their  reports  on  the  loss  of  life  in  mining 
operations,  would,  by  such  a  course  as  is  now  proposed,  be 
thrown  back  for  many  years 

The  value  of  the  juxtaposition  of  these  collections  of  the 
geological  maps,  mining  plans,  statistical  documents,  and 
mining  models,  and  of  the  metallurgical  laboratory,  has 
been  attested  by  the  great  number  of  persons,  including  the 
present  Prime  Minister  and  numerous  members  of  ParUa- 
ment,  and  officers  of  public  departments,  who  have  sought 
for  special  information  concerning  the  mineral  resources 
and  geological  structure  of  particular  districts  of  the  country. 
It  is  of  no  slight  importance  that  these  collections  are  placed 
in  a  part  of  London  so  easily  accessible  to  official  and  com- 
mercial men. 

Amongst  the  reasons  assigned  for  the  recommendation 
to  transfer  the  Royal  School  of  Mines  to  South  Kensington 
13  that  of  deficient  accommodation  in  the  existing  institution . 
The  Keeper  of  the  Mining  Records,  whose  eiddence  has  not 
been  requested  by  the  Commissioners,  asserts  that  there  is 
ample  accommodation  for  additional  records  during  many 
years  to  come,  notwithstanding  it  is  alleged  by  the  Com- 
missioners, in  their  First  Report,  that  "the  space  allotted  to 
"  the  Mining  Record  Office  is  already  insufficient^  for  the 
"  proper  reception  and  arrangement  of  the  valuable  docu- 
"  ments  accumulated  there."  'I"he  Lecturer  on  mining  and 
mineralogy  declares  that  he  is  perfectly  satisfied  witli  the 
space  devoted  to  his  department.  The  Lecturer  on  geology,^ 
as  such,  requires  no  increase  of  space;  but,  as  Director  of 
the  Geological  Survey,  he  needs  additional  room,  which 
migtit  easily  be  provided,  at  a  comparatively  small  cost,  in 


the  immediate  vicinity  of  the  collections  which  have  to  be 
so  frequently  consulted.  The  Lectm-er  on  metallurgy  thinks 
it  deshable  somewhat  to  increase  the  dimensions  of  the 
metallurgical  laboratory  for  the  practical  instruction  of  the 
students  in  assaying,  as  he  has  been  repeatedly  obliged  to 
decline  the  application  of  students  for  admission  from  want 
of  space ;  but  this  may  be  obtained  in  the  existing  institu- 
tion at  a  very  small  outlay  compared  with  what  would  be 
necessary  in  the  event  of  removal  to  South  Kensington. 
With  regard  to  the  absence  of  a  biological  laboratoiy  we 
have  no  obseiwation  to  offer,  because  we  hold  that  such  a 
laboratory  has  no  connexion  with  a  school  of  mines :  and 
there  is  not  a  mining  school  in  the  world,  so  far  as  we  arc 
aware,  in  which  biology  forms  part  of  the  instruction. 

With  regard  to  the  following  paragraph  in  the  First 
Report  of  the  Commisioners, — "The  Royal  School  of 
"  Mines  and  the  Royal  College  of  Chemistry,  which 
"  practically  constitute  one  scliool  of  pure  and  applied 
"  science,  are  not  organised  in  such  a  manner  as  to  enable 
"  them  to  perform  efficiently  the  work  for  which  they  were 
"  originally,  or  are  at  present,  intended," — we  would 
submit,  that,  as  the  teachers  of  subjects  which  are  every- 
where considered  the  essential  basis  of  a  mining  school, 
our  opinions,  as  to  the  requirements  necessary  for  efficient 
teaching,  are  deserving  of  consideration. 

The  Royal  School  of  Mines  is,  we  maintain,  in  a  most 
favourable  condition  for  its  effective  working.  It  is  in  a 
most  convenient  and  accessible  locality ;  it  has  at  its  com- 
mand copious  illustrations  of  fossils,  minerals,  ores,  rocks, 
and  mining  and  metallurgical  models,  many  of  which  are 
so  large  as  not  to  admit  of  occasional  removal ;  it  is  pro- 
vided with  laboratories  for  the  examination  and  analysis  of 
mineral  products,  and  for  instruction  in  the  art  of  assaying  ; 
a  large  and  valuable  collection  of  mining  plans,  and  an 
extensive  library  especially  bearing  on  the  subjects  of  its 
teaching,  are  in  immediate  connexion  -with  it ;  it  is  con- 
stantly resorted  to  by  persons  engaged  in  mining,  metallur- 
gical, and  engineering  enterprise,  its  locality  is  well  known 
throughout  the  country,  and  the  fact  of  the  public  having 
been  accustomed  to  this  locality  during  more  than  20 
years  is  a  consideration  of  importance.  Under  these  cir- 
cumstances, we  are  of  opinion  that  if  the  proposals  of  the 
Commissioners  respecting  it  be  carried  out  its  utility  will 
be  greatly  diminished,  if  indeed  its  existence  be  not  thereby 
jeopardized.  The  removal  of  the  school  to  South  Ken- 
sington would  be  attended  with  considerable  expense  to  the 
nation,  fur  which  we  see  no  justification  in  the  reasons 
assigned  by  the  Commissioners  for  their  proposals. 
Having  laboured  during  so  many  years  to  render  the  inati- 
tution  worthy  of  tlie  confidence  of  the  country,  and  per- 
ceiving, as  we  think,  that  at  length  our  labours  have  not 
been  in  vain,  we  are  naturally  anxious  to  act  upon  the 
let-well-alone  system,  especially  as  the  school  has  never 
been  more  prosperous  than  of  late. 

In    conclusion,    we   would  add  that  we  have  reason  to 

know,  both  from  published  statements  and  from  personal 

communications  at  home  and  abroad,  that  the  juxtaposition 

of  the  various  branches  of  the  establishment  in  Jermyn 

Street,    under   your    direction,    has   met  with   the  cordial 

approval  of  emment  pcrsoiis  engaged  in  the  teaching  and 

practice  of  mining,  and  the  allied  pursuits,  in  various  parts 

of  Europe  and  America ;  and  that  the  institution  in  its 

present  form  has  been  reported  on  by  them  as  a  classical 

exami)le,    and   a   model  for    the    organisation    of    similar 

schools  at  Berlin,  Vienna,  New  York,  and  other  places. 

We  have,  &c. 

(Signed)        Wakington  W.  Smyth,  M.A.,  F.R.S., 

Lecturer  on  Mining  and  Mineralogy. 

Andw.  C.  Ramsay,  LL.D.,  F.R.S., 

Lecturer   on   Geology,   and  Director  of 
the  Geological  Survey  of  England. 
John  Percy,  M.D.,  F.R.S., 

Lecturer   on    Metallurgrj'   at   the    Royal 
School  of  Mines,  and  to  tlie  Advanced 
Class  of  Artillery  Officers  at  the  Ruyal 
Artillery  Institution,  Woolwich. 
Robert  Hunt,  F.R.S., 

Keeper  of  Mining  Records. 
To  Sir  Roderick  I.  Murchison,  Bart.,  K.C.B., 
Director  General  of  the  Geological  Survey, 
&c.  &c.  &c. 


II. TilCPLY  of  the  liOYAL    COMMISSTONEIiS. 

Royal  Commission  on  Scientific  Instruction 

and  the  Advancement  of  Science, 
Sir,  (>,  Old  Palace  Yard,  S.W.,  July  1'',  1^71. 

In   rci>lv  to  your  letter  of  the  -2:ivd  of  May  last,  I 
am  requested  l>y  the  Duke  of  Devonshire,  the  Chairman  of 

3  1i  3 
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this  Commission,  to  ti'aiismit  herewith  the  Report  of  a 
Committee  of  this  Commission  to  which  the  enclosures  in 
your  letter  '^vere  referred. 

I  am  to  add  that  this  Report  was  received  and  adopted 
hy  the  Commission  at  a  meeting  held  yesterday. 
I  remain,  &c. 
(Sifcned)         J.  Norman  Lockyer,  Secretary. 
The  Secretary, 

Department  of  Science  and  Art. 

Report  ref*;rn'd  to  in  the  iorci^oin^  Letter. 

1.  In  compliance  with  the  reference  of  the  ComniiBsion, 
the  Committee  aji pointed  on  the  .'^rd  of  March  IH/l  have 
cimsidercd  the  memoriiil  of  three  Professors  of  the  School 
of  Mines  and  of  the  Keeiier  of  Mining  Records,  and  the 
letter  from  Sir  Roderick  I.  Murchison,  transniittin;;  the 
same,  which  have  heen  referred  to  tlic  ('nmniiMsinn  liy  the 
Lords  of  the  Committee  of  ('onncil  on  Education. 

2.  In  the  First  Ueport  of  thr  ( 'oniinisNinn  ( in  adiiilimi  to 
other  recommendations  not  dinrllv  adciiinii  1  lir  i|iic.-.tiun.4 
raised  in  the  memorial),  it  uiv.  i^'cninnurHkil,  in  rllrri,  that 
the  Ruyal  School  of  Mines  ami  tlie  Royal  Cnljetie  of 
Cliemistry  shoidd  Jje  consolidated,  and  that  the  consoliilated 
institution  should  be  accommodated  in  the  new  buiklinjjs 
at  Sonth  Kensington. 

3.  In  connexion  with  this  recommendation,  it  was  pro- 
posed. That  the  huildins  in  Jermyn  Street  he  given  up  to 
the  Survey  and  to  the  Museum,  with  the  reservation  that 
the  lectures  to  working  men  be  delivered  as  heretofore  in 
the  theatre;  that  the  building  in  O.vford  Street  l)e  vacated 
by  the  Royal  College  of  Chemistry ;  that  the  Mining 
Record  Office  be  lodged  mth  the  Stati.stical  Department  of 
the  Board  of  Trade,  or,  failing  acconunodation  there,  in  the 
building  now  occupied  by  the  Royal  College  of  Clienustry; 
and  that  the  theoretical  instruction  of  the  Royal  School  of 
Xnval  Architecture  and  Marine  Engineering  be  in  future 
given  in  the  Science  School,  the  general  inetruetion  in 
mathematics,  physical  science,  and  mechanical  drawing 
becoming  common  to  both  schools. 

4.  Tliese  recommendations  were  based  on  the  considera- 
tions stated  in  the  First  Report  of  the  Commission,  and 
are  su])ported  by  evidence  j^iven  before  the  Commission, 
before  the  Committee  of  the  House  of  Commons  on  Scientific 
Instruction,  and  by  official  letters  and  rcjtorts  of  the 
OfScer,-;  of  the  Geological  Survey,  and  of  the  Professors  of 
the  Royal  School  of  Mines,  including  some  of  the  memo- 
rialists themselves,  bearing  on  the  following  ])oints  : 

1.  The    want    of    room    in    the    existing    Government 
buildings  in  Jermj-n  Street  and  Oxford  Street  for 
the    various    departments    established   there,    even 
under  the  present  conditions  of  teaching. 
//    The  absence  of  instruction  in  pure  and  ai)plied  mathe- 
matics   in    the    School    of  Mines,  and  the   facility 
afforded    for    supplying    such   instruction    by    con- 
necting it  with  the  Royal  School  of  Naval  Archi- 
tecture and  Marine  Engineering, 
r.  The  need  of  iietter  pnjvision  for  giWng  practical  in- 
struction in  ]»hy«ics,  ehenustry,  and  biology. 
(/.  And  the  advantage  generally  of  concentrating  in  one 
place  the  several  courses  of  instruction  given  in  the 
Schools. 
.0.  The  Memorial  on   which  we  have  been  reipiested   to 
rejfort  objects    to   these    recommendations  mainly  uu   the 
following  grounds  : — 

I.  'I'hat  they  involve  great  expense  to  the  natii-n,  and 

that  the  additional  accommodation  rcipiiird  can  be 
obtained  in  Jermyn  Street  at  a  moderate  cost, 
!n  reply  to  this,  the  Committee  have  in  state  that  it  is 
in  evidenei:  that  the  cost  of  e.xtensinn  in  .Icrniyn  Street 
woidil  be  very  great;  whereas  the  (iovcrnment' [.osscsses 
a  bniMing  at  South  Kensington  affording  tdj  neeesHary 
acconmiorlutiori. 

II.  'I'hat  it  is  TK,t  >h-Hiyn\,\v.  t„  .sepiu-afi^  tlir  Mming  SrIiunI 

j.r'tper  fVom  the  r.thrr  ricpurtnicnts  now  sitiiairrl    in 
.leii.iyn  Strict. 

On  Ihi.^i  ilic,  Cr.Trnnittcrn  wuiild  oliMi-vr  tlnl,  i|,  ,s  JMNin.H- 
siMe,  wiiliOHt  gi-<';i.(,  comI,,  to  retain  rvcu  thin  di.p;.rtnicnl;  <,l' 
thr  Sfliofpl  i.,  iMitiK'di;,!..'  cinilif/nilv  <••  flic  iiru\,rnr:t\ 
MMScnn  ;i,ri(l  Sni-u-y,  Th,'  fonsulidn'l  ion  ..f  the  Schui.l  i^ 
nioj-cov'.l-,  in  thr  (.pmiMn  <,[  I,],,;  (  ;,,iiiniil  l.ri',  i,l'  gn'jil.cr  i,,i' 
[)ort,arice  than  siieli  eontiLMiity.  Th,^  (■\  tdcrifc  t^ivcu  ix'i'on' 
the  Commission  shows  in.irr  'cisprclnlly  that  tlirrr  is  ii,  great 
disadr;.ntii.ge  in  di.ssociniing  thr.  chci,ii,.;,|  liihriijilucv  IVnni 
the  geological  and   nictfdlurgi(:;i,l  w\)-U.     it,  bus  hiti-  |,i',.|| 


felt  to  be  a  defect,  that  the  Royal  College  of  Chemistry, 
though  a  dejiartment  of  the  Royal  School  of  Mines,  is  not 
in  the  same  building  with  the  other  classea  of  that  school. 

III.  That  if  the  Royal  School  of  Mines  be  merged  in  a 

general  science  school,  it  may  lose  its  definite  and 
ilistinctiye  character,  and  that  the  confidence  of 
the  mining  interest  in  its  value,  which  the  Pro- 
fessors have  so  long  struggled  to  acquire,  may  in 
consequence  be  severely  shaken. 
In  reference  to  this  objection,  the  Committee  have  to  state 
that  for  the  last  I M  years  the  average  nundier  of  students, 
who,  having  been  examined  in  mining  or  mineralogy,  have 
.sn)jse<|uently  been  employed  in  the  Geological  Survey  and 
in  the  mines  and  metal  works  of  the  United  Kingdom,  has 
acc(a'ding  to  a  table  ])ut  in  evidence,  been  less  than  four 
per  annum;  and  if,  notwithstanding  the  eminence  of  the 
Professors,  the  mining  interest  has  been  very  slow  to  avail 
itself  of  the  advantages  afforded  by  the  School,  this  may  be 
owing  in  a  great  degree  to  the  imperfection  of  its  organi- 
zatidu,  aTul  to  the  incorajileteness  of  the  preparation  which 
it  snp[ilies  for  the  professions  of  mining  and  metallurgy, 
owing  to  the  entire  absence  of  instruction  in  mathematics, 
and,  as  a  necessary  consequence,  imperfect  teaching  of 
applied  meclianics  and  machinery.  The  Committee  believe 
tliat  these  defects  will  be  in  a  great  measure  remedied  by 
the  projiosed  association  of  the  School  of  Mines  with  that 
of  Naval  Architecture  and  Marine  Engineering;  and  that 
the  ajjpreeiation  of  the  tcchnieal  education  afforded  in  the 
scho()l,far  from  Ijcing  diminished,  may  fairly  be  expected  to 
increase. 

IV.  That  "  it  is  not  only  de.sirable  but  essential  that  the 

''  teachers  should  be  able  to  avail  themselves  of 
■■'  suitahle  and  extensive  collections,  such  as  have 
•'  been  accumulated  in  tlic  Museum  of  Practical 
"  Geology." 

The  Committee  admit  the  force  of  this  objection,  but 
cannot  allow  it  to  outweigh  the  other  considerations  referred 
to  above,  on  which  the  decision  of  the  Commission  has 
been  based.  At  the  same  time  they  have  learnt  that  the 
specimens  belonging  to  the  Museum  are  very  rarely  exhi- 
bited in  the  lecture  rooms;  and  they  believe  that  "whilst 
the  Museum  would  still  remain  accessible  for  study,  one  or 
more  collections  on  a  smaller  scale,  adajited  for  the  illus- 
tration of  lectures,  could  without  difficulty  be  provided  for 
the  school. 

V.  That^the  recommendation  as  to  the  removal  of  the 
Office  of  Mining  Records  is  unnecessary  and  based 
u])on  insufficient  eWdence, 

The  Committee  would  state  that  the  removal  of  the 
Olhee  of  Mmmg  Records  is  a  secondary  question.  Owmg 
to  tlie  dlness  of  the  Keej>er  the  Coinnussion  was  unable 
to  examine  bmi,  and  its  recommendation  was  based  on  the 
e\qdence  of  other  uitnesses  holding  office  in  the  o^tabhsh- 
ment  in  Jermyn  Street.  If  arrangements  can  he  made 
between  the  Record  Office  and  the  Geological  Survev  for 
the  contuiued  accommodation  of  the  former  i\dthout  the 
erection  of  new  premises,  there  would  certainly  be  consi- 
.lerable  convenience  in  keeping  these  two  departments 
under  the  same  roof. 

(I  The  Commission  will  observe,  from  the  annexed  letter 
of  I  rofessor  Huxley,  a  member  of  this  Committee,  that  in 
consequence  of  his  holding  ollice  as  a  Professor  of  the  Royal 
School  ot  Mnu-s,  he  has  preferred  not  to  take  any  ..art  in 
tir  deliberations  of  this  Committee  on  the  subject  of  this 
Keport,  _  '' 

U.  S\Mi.?KLS0N. 

\V.  Sii.vRrnv. 
IV  ,      ,  ,  Henuv  J.  S.  SMrni. 

J.  .Nornnm  Lnrkyer,  Secretary. 
■>idy  ISih,  IS71. 

AlM'KNDlX. 

I)r,.\ii  Mi(.  Sami[ki.si>n. 

As  I  ;i'n  a  nu'inher  or  the  Committee  (ofwhich  you  arc 
.1,  nr.u,)  o  winch  theAid  to  Science  Connnissim,  has 
<  '     a.     e    cr   H.hrcssed    to    the    Government    by   the 

I  .anil  luv.of  the  Professors, ,f  the  Ruyal  School  of 

jVli.H.s.  I    ,i,,,sn-e   l.o  say  that   I  do  m.t  well    ...^  i>..>,,  t  ,.,.,  „ 
l'''"l>'ssoi-|,.  the  Itoy.d   School    of  Mines)  e- 
part^.n  the  disenssion  of  that  letter  by  the  ron.niittcc, 


prujicrly  take 


.llilic.licl,   IH7I, 


I  an,,  &,.. 

I'     II.    1[„X,.,!V. 
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Correspondence  between  Her  Majesty's  CoMans signers  and  the  Warden  o£  tlio  University  of  Dukiiasi. 


The  following  letter  was  addressed  on  the  27tli  of  Juno 
1870,  to  the  Very  llev.  The  Dean  of  Durham,  as 
Warden  of  the  University  : — 

6,  Old  Palace  Yard,  Westminster,  S.  W . 
Very  Rev.  Sir,  June  27tli,  187"- 

I  HAVE  the  honour  to  inform  you  that  Her  Majesty 
has  appointed  Commissioners  to  make  inquiry  with  regard 
to  Scientific  Insrruction  and  the  Advancement  of  Science,  and 
to  inquire  what  aid  thereto  is  derived  from  grants  voted  by 
Parliament  or  from  Endowments  belonging  to  the  several 
Universities  in  Great  Britain  and  Ireland  and  the  Colleges 
thereof,  and  whether  such  aid  conld  be  rendered  in  a  manner 
move  effectual  for  the  ]»inpose. 

The  Royal  Commissioners  are  of  opinion  that  the  inquiry 
with  which  they  are  charged  will  be  much  facilitated  by 
their  being  speedily  placed  in  possession  of  authoritative 
statements,  onbehalf  of  the  several  Universities  and  Colleges 
indicated  in  their  Commission,  of  the  aid  to  Scientific  In- 
struction and  the  Advancement  of  Science  derived  from 
Parliamentary  grants  and  from  endo^vments  which  they 
enjoy. 

I  am  therefore  directed  to  request  that  yon  will  have  the 
goodness  to  furnish  the  Commissioners  with  a  statement  of 
all  sums  applied  to  the  Advancement  of  Science  or  to 
Scientific  Instruction  in  the  University  of  Durham  which 
arc  derived  from  endowments  or  from  Parliamentary 
grants. 

This  information  will  be  useful  to  the  Commissioners  in 


proportion    as    these  endowments    and    grunts    and    their 
applications  are  specified  in  detail. 

I  am  further  to  state  that  the  Commissioners  wiU  be 
glad  to  receive  suggestions  or  to  hear  evidence  from  you  in 
resjtect  of  the  matters  into  which  they  are  commanded  tu 
make  inquiry. 

1  have,  &c. 

J.  NoKMAN   LoCKYEK, 

Secretary  to  the  Corami:jsion. 

The  folIowin,g  reply  wa.s  received  : — 

Deanery,  Durham, 
Sir,  June  2'.),  IS/U. 

1  BEG  to  acknowledge  the  receipt  of  a,  letter  yester- 
day from  you,  as  Secretary  to  the  Royal  Commission  on 
Scientific  Instruction,  with  regard  to  the  endowments  in 
this  University  which  are  devoted  to  the  Advancement  of 
Physical  Science.  I  hope  to  supply  you  in  a  few  days  with 
a  detailed  account  of  such  endowments,  but  answer  your 
note  at  once  in  order  to  express  ray  willingness,  by  evidence 
or  otherwise,  to  further  the  oijject  of  the  Commission, 
which  is  of  especial  importance  in  the  North  of  England. 
I  am,  &c. 
J.  Norman  Lockyer,  Esq.,  W.  C.  Lakb. 

Secretary,  &c. 

[The  "  detailed  account "  promised  in  the  above  letter 
has  not  been  received.  See,  however,  the  Evidence  given  by 
the  Dean  of  Durham,  qu.  8707-8841,  pp.  0!)!Mil)-l,  Vol.  I.] 


APPENDIX  V. 


CoRREsroNDENOK  betwcon  Her  Majesty's  Commissioners  .lud  the  Heads  of  tlio  Scotch  and  Irish 

Universities. 
[A  similar  letter  to  that  addressed  to  the  Warden  of  the  University  of  Durham  (see  Appendix  IV.  p.  5), 
was  sent  in  Juno  1870  to  the  Vice-Chancellor  of  the  Univei'sity  of  St.  Andrews,  the  Viee-Chanfxdlor  of  the 
University  of  Glasgow,  the  Principal  of  the  University  of  Aberdeen,  the  Viee-Chancellor  of  the  Univer::;ity 
of  Edinburgh,  the  Vice- Chancellor  of  the  University  of  Dublin,  the  Viee-Chancellor  of  the  Queen's  University 
in  Irelandj  and  the  Presidents  of  the  Queen's  Colleges  at  Belfast,  Cork,  and  Galway  ;  and  the  following 
statements  were  received  ; — ] 


University  of  St.  ANDitE"w's. 
St,  Andrew's, 
Sib,  July  4th,  IH/O. 

In  reference  to  your  inquiry  with  regai-dtothe  sums 
from  endoA^inent  or  voted  by  Parliament  applied  to  the 
advancement  of  science  or  to  scientific  instruction  in  the 
University  of  St.  Andrew's,  I  beg  to  state  that  the  only 
sums  which  can  be  considered  as  thus  applied  in  this 
University  are  the  salaries  and  parliamentary  grants  of  the 
several  scientific  chairs,  viz.,  Mathematics,  Natural  Philo- 
sophy, Natural  History,  Chemistry,  and  Medicine.  These 
salaries  and  grants  are  stated  in  detail  at  page  38  of  the 
Report  of  the  Scottish  Universities'  Commission.  I  have 
asked  the  Secretary  of  the  University  to  copy  the  detads, 
and  will  enclose  them  to  you.  [See  helow.]  And  1  desire 
to  draw  special  attention  to  the  great  inadequacy  of  the 
endoivments  in  the  case  of  the  Chaii-s  of  Chemistry  and 
Natural  H  istory,  the  fornier  particularly. 
I  am,  &c. 

John  Tulloch,  D.D., 
Senior  Principal  in  the  University. 
J.  Norman  Lockyer,  Esq. 

Emoluments  of  the  following  Chairs  in  the  Univbrsitt 

of  St.  Andrew's. 

M,\TIIEBIATICS :  £      s.     d.  £     s.     d. 

Salary  under  Act  20  George  11^ 

C.32  _  71      0     0 

Estimated  share  of  surplus  college 

revenues  -  -  —  129  18     o 

Parliamentary  vote^ 

Present  -       5.')  11     U 

New  -  53 


Natural  PniLosoPHT : 

Salary  under  Act  20  George  II., 


.^.    d. 


college 


Estimated  fees 


100     0     0 
200     0     0 


Estimutcd  share  of  surplu; 

revenu(?B 
Parliamentary  vote — 

Present 

New 

Estimated  fees 


Natdeal  IIiSTor.Yi 

Salary  under  Act  20  George   il., 

c.  :i-l 
Esrimatiid  shan'  of  surplus  col  lege 

revenues 
ParliamL'Utary  Vote — 
Pi'esuut 
New 

Estimated  fees 


OnRMLSTRV: 

Income  from  Dr.  Gray's  Foundii- 
tiou,  estimated  by  Commissiouers 
at  125/.,  but  does  not  excec:d 

New  Parliamentary  vote 

Estimated  fees 


1:444  ly    u 


3B  4 
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MliDICINE :  £■     s.    d. 

Siilary  undor  Act  20  George  II., 

Estinia(L'«l  sli;iri!  ot"  snrpkia  collegt; 

ITVL'IIUCS  -  -  — 

rui'liaiiK'iiliiry  vote — 

I'rescut  55   11     U 

New  44     0     0 


60     0     0 
129   18     0 


EsliiiKitotl  foes 


[Statement circulated  in  December  IH/l.J 

U  has  luMfi  been  felt  by  many  to  be  very  desirable  that 
tlie  educational  resources  of  the  University  of  St.  Andrew's 
L.liiudd  be  bruujjht  to  bear  more  closely  on  the  population 
oC  Dundee.  Of  late  the  need  and  the  desire  of  that  Iiif^her 
cdiicatiuii,  which  universities  alone  adequately  sujjjily,  have 
widely  spread,  and  that  desire  is  felt  by  many  ])ersons  who 
have  neither  the  means  nor  the  leisure  necessary  for  takinj^ 
a  rci,'ulai'  University  course. 

Since  such  persons  cannot  go  to  the  University,  the 
qucotion  occurs  whether  the  University  cannot  ^o  to  them. 
in  England  this  feeling  has  found  expression  in  some  of 
tlie  ablest  of  the  Cambridge  Fellows  going  to  the  large 
tjwns.  especially  in  the  northern  counties,  and  lecturing  to 
the  mechanics  and  other  working  men,  teaching  ttiem  in 
n  ii,dit  classes  and  examining  them,  and  this  with  satisfactory 
results. 

It  has  expressed  itself  still  more  decidedly  in  the  foun- 
dation, by  Durham  University,  of  a  regular  College  for  the 
tciiching  of  Physical  Science  in  Newcastle-upon-Tyne.  Thia 
college  has  just  been  opened,  with  a  professorship  of  each 
of  the  following  branches  of  science  :  —  1.  Pure  and  Ajiplicd 
Mathematics;  2.  Chemistry;  3.  Experimental  Philosophy  ; 
A.  Geology,  Mineralogy,  and  liiology.  Of  these  professor- 
ships, Durham  University  has  endowed  two  from  its  own 
resources.  The  other  two  are  maintained  by  the  annual 
interest  of  a  sum  of  money  which  has  been  already  subscribed 
by  the  inhabitants  of  Newcastle. 

The  funds  at  the  command  of  St.  Andrew's  University 
would  not  enable  it  to  make  any  such  munificent  contribu- 
tion as  Durham  University  has  done.  IJut  it  has  occurred 
to  some,  who  approve  of  such  a  scheme,  that  if  St.  Andrew's 
Would  contribute  the  services  of  (say)  two  of  its  professors, 
Dundee  might  perhaps  furnish  the  means  of  in  some 
measure  remunerating  their  services,  and  also  i>{  founding 
one  or  two  professorships  in  addition. 

The  branches  which  would  seem  at  present  to  bear  most 
directly  on  tlie  ])ecuiiar  needs  of  Dundee  might  perhaps 
be:  —  1.  Chemistry;  2.  Pure  and  Apphed  Mathematics; 
3.  Engineering ;  and  4,  Technology,  or  the  afiplication  of 
science  to  industrial  and  manufacturing  purposes.  After- 
wards, and  when  the  benefits  of  knowledge  were  more  fully 
cxjierienced  and  appreciated,  an  enlargement  of  the  course 
mi^ht  be  made,  and  literary  ami  other  instruction  included 
in  it. 

It  would  probably  be  advisable,  at  first,  that  most  of  the 
led  ures  should  be  delivered  in  the  evening.  Ilesides  lec- 
tures, there  would  be  regular  ])ractic!il  teaching  on  the 
several  subjects,  accompanied  by  regular  examinations, 

'I'he  course  of  study  would  prohably  last  for  two  years. 
At  the  enil  of  each  year  there  would  be  exannnationn, 
c'ntducted  maijily  by  i>xaminers  from  St.  Andrew's  or  the 
olluT  Univcrsitii's  ;  and  at  the  close  of  the  second  year, 
tlir^-ic  who  s;ut;(;(:cded  in  passing  the  final  cxaminatioii  might 
rcw-ivc  the  degree  of  iliichelor  or  Ahsociatc  of  Science 
i-'iiii  the  UnivtArsity  of  St.  Aririrew's. 

it  in  unneecMsary,  at  present,  to  go  into  fiu-Lhcr  details, 
riie  above  outline  has  Iji'eii  .slwlehnl,  not  to  lay  down 
or  Wy:  what  miist  Ik:  suljjrtl.  „\  I'lihire  dclibendion,  but, 
only  to  enable  thoae  to  whom  liie  Heheiiie  is  .siibTnitted  to 
form  soino  idea  of  what  in  ])roposcd. 

i!efore  anything  can  In:  done,  it  is  desired  tn  lay  the  [iro- 
jiosal  before  some  of  the  iidhiential  eiti/,ens  of  1  Imidee  and 
its  neighbourhood,  with  a  view  to  ascertain  how  far  such  a 
proposal  would  meet  their  approval,  and  iiow  far  tliey 
believe  that  the  iidiabitants  of  I), iiidc!  would  join  m  nni- 
moting  it. 

'i'hosc  who  have  drawn  Np  l,liis  scheme  have  dnor  .so 
entirely  on  their  own  reaponsihihty.  As  it  lias  never  \n\vi\ 
formally  submitted  to  the  Scnatus,  or  any  <jf  the  (ioverning 
Bodies,  of  the  University  of  St.  Andrew's,  tlu^  are  not 
entitled  to  sjieak  for  these;  but  they  entertain  iiu  doubt 
that,  if  the  citizens  of  Dundee  approve  and  practically 
promote  the  proposal,  the  University  of  St.  Andrew's  will 
give  it  a  hearty  support. 


The  United  College,  St.  Andrew's, 
My  Lord  Duke,  February  24,  1872. 

I  TRUST  that  I  may  be  allowed  to  address  to  your 
Grace,  as  Chairman  of  "The  Royal  Commission  on 
Scientific  Instruction,"  a  few  remarks,  in  corroboration  of 
the  Memorial  which  the  Senatusof  this  University  has  just 
forwarded  to  your  honourable  Commission. 

As  Principalof  the  United  College,  to  which  the  Scientific 
Department  belongs,  and  being  deeply  interested  in  the 
development  of  that  department,  I  shall  feel  very  grateful 
if  your  Commission  wiJl  make  any  suggestions  which  will 
raise  its  efficiency  or  extend  the  range  of  its  usefulness. 

The  sul)ject,  however,  to  which  I  would  desire,  at 
present,  esjiecialiy  to  invite  your  attention  is,  the  proposal 
Preferred  to  in  our  memorial)  for  the  establishment  of  a 
College  of  Science  in  Dundee  to  be  affiliated  to  this 
University.  The  call  ou  St.  Andrew's  to  attempt  some- 
thing in  this  direction  seems  most  urgent. 

On  the  one  hand,  there  is  this  ancient  University  with 
its  definite  appliances  (limited  though  they  may  be)  for 
scientific  instruction,  its  long  established  tradition  of 
teaching  and  examination,  and  its  ]JOwer  of  granting 
degrees  to  ascertained  merit. 

On  the  other  hand,  there  is  the  large  and  rapidly 
increasing  population  of  Dundee,  full  of  practical  energy, 
full  of  wealth,  but  provided  with  the  means  of  higher 
education  go  scantily  that,  perhaps,  no  population  of  equal 
size  in  these  kingdoms  is  in  this  respect  so  poorly 
furnished. 

The  journey  from  St.  Andrew's  to  Dundee  now  takes 
lessthan  an  hour  liy  rail,  but  when  the  Tay  bridge  shall  be 
completed  the  distance  will  be  greatly  diminished,  and  the 
communication  between  the  two  towns  much  increased. 

It  is  obvious  that  if  an  educational  alliance  between  St, 
Andrew's  and  Dimdec  could  bo  cemented,  the  teacliing 
powers  of  this  University  could  Ije  utdized  to  a  much 
greater  extent  than  they  have  ever  yet  been,  and  the  efforts 
after  scientific  training,  which  Dundee  unaided  might 
make,  would,  under  the  guidance  of  the  University,  be 
saved  from  many  nnstakes.  and  directed  at  once  into  the 
best  and  most  jirofitable  channels. 

In  the  printed  jiroposal  for  an  affiliated  college  at 
Dundee,  reference  has  been  made  to  what  Durham 
University  has  lately  done  in  this  way  for  Newcastle. 

I  would  further  remind  you  of  what  your  Grace  and  the 
other  members  of  the  Commission  probably  know— the 
earnest  appeals  in  uduch  popular  institutes  in  the  tomis  of 
Rochdale,  Crewe,  and  Leeds  have  lately  entreated  the 
Senate  of  Cambridge  Universitj-,  to  aid  them  in  their 
endeavours  after  higher  education.  If  no  such  earnest 
entreaties  have  yet  been  made  by  Dundee  artisans  to  St. 
Andrew's  University,  it  is  not  that  the  need  in  Dundee  is 
less,  but  probably  that,  because  it  is  in  reality  greater,  it  is 
not  yet  so  keenly  felt.  All  the  more,  therefore,  because 
the  field  m  Dundee  is  so  large  and  so  untilled,  are  the 
friends  of  scientific  progress  desirous  to  go  and  occupv  it. 
Overtures  have  been  made  to  some  of  the  leading 
citizens  m  Dundee  in  the  hope  that  thev  ■^\-ill  promote 
the  scheme  by  pecuniary  aid.  In  more  than  one  quarter 
these  are  engaging  the  attention  of  iutelhL'cnt  men. 

AV  hile  these  negotiations  are  still  pending,  nothing  would 
more  stimulate  the  scheme  than  a  statement  from  vour 
Commission  (Iiat  you  regard  it  with  approval,  and  tliink 
It  worthy  c.f  encouragement.  Sm-ii  a  rccommendafion. 
co.nmg  tron,  siieb  a.  quarter,  would  greatlv  Mrengthca  the 
lan.ls  o,  all  tliu.se  wh„  .re  already  lalinu,.,,,^^  to  promote 
this  end,  '  * 

If  the  CommisMon  see  their  w.iv  fo  further  assist  us.  by 
making  de  nnte  suggestions  as  w  the  best,  way  of  carrying 
out  (he  nl.jcel  ni  view,  or  by  re.-nnmu.ndin,^  it  to  the 
<.overninenl,  as  deserving  of  their  Mippnrl.  this  w,udd  still 
nmre  cn.siire  .success. 

It  is  not,  however,  for  me  U  do  more  ihan  to  ask  the 
(omnnssH.n  t.,  lake  (be  whole  proposal  into  their  serious  con- 
^.deratiou,  and.  ,  t  u;v  see  lit,  to  favour  us  wiDi  their  advice. 
I  w.  I  o,dy  add  that  ,f  1  can  be  of  any  service  by  givmg 
more  detaded  mm-m.t.ou  to  your  Commission,  either  as  to 
he  propnsnl  nlbbated  mllege  or  as  to  any  other  aspect  of 
the  seientdu-  resources  „l  St.  Andrew-s,  1  .hall  feel  it  my 
d,i  y  to  proeeed  as  s.,o„  .s  possdde  1„  LnnJ.,,,.  ,„d   appea> 

I  iKlvi-,  S:.-. 

■I.  ('.  XiiAiur, 
l'rin,'i|,al„rtl,c  llnilM  (^nllcfto,  in  the 

(.:i,a,rn,aM  ,,f  the  Ur,yal  0„„„n'ission 
""  '^'•icnt.fic  Instruction. 

brforothcn,  I  shall  ho  R,„d  to  d^.o  it 'haTtir '"  °''"™'' 
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Univei;.stty  of  Glasgow. 

Glasgow  University, 
StR,  August  y,  18/0. 

In  reply  to  your  letters  to  the  Principal  of  June  28tii 
and  August  Gtli,  I  enclose  a  statement  of  sums  applied  to 
the  advancement  of  science  in  this  Uni^'ersity,  and  also  a 
printed  list  of  the  students  in  actual  attendance  last  winter 
session  in  the  several  classes  of  the  University. 
I  am,  &c. 

Du-NCAN  H.  Weib, 
J.  Norman  Lockycr,  Esq.  Clerk  of  Senate. 


Statf-mext  of  SuiMs  apjjlied  to  the  Advancement  of 
Science  or  to  Scientific  Instruction  in  tho  University  of 
Glasgow  which  are  derived  from  Endowments  or  from 
Parliamentary  Grants. 

I.  IJItidowmentt:  of  Chairs. 

From  (1)  UniversUn  and  (2)  Parliu- 

Iici:en'uv'i .  vicntarii  Grant, 

(a.)  Natural  Philosophy     .-t^l^fi/     4     5^  ^^^11  '  n     0 

Shuiia  Uciit;^                   20     0     (I  — 
Assistant.]    and    Class 

Expenses                        100     0     ')  100     i)     0 


Endowsiunts  and  Grants  for  Scientific  Tnatruction 


.aS7 


5^    .-i'li21     0     0 


(/;.)  Mathematics  - 
Shuiia  Rents 
Assistant 


230    0    i) 

62 

0 

() 

L>U     0     II 

— 

— 

100 

0 

0 

.€250    0    0     .t"lG2    0    0 


(c.)  Astronomy  -    220    0    0 

Assistant    -  100    0    0 

Wilson   Astronomical  "I 

Fund    for    Instru-  ^   45    0 
ments.  &c. 


u-  I   45 


,4365 

0 

0 

,€50 

0 

0 

{d.)  Cii'il  Engineering 

jt'276 

0 

0 

{e.)  Natural  Histoiy 

— 

200 

0 

(1 

(/.)  Chemistry 

— 

200 

0 

0 

Assistants    and  Class 

Expenses                    470 

0 

0 

200 

0 

0 

ig.)  jiotany 

— 

200 

0 

II 

Khuna  Rents                  20 

0 

0 

' — 

11.   Bursariefi,  Prize!,,  ^'c. 
(a.)  Watt  prize  of  10?.  annually  for  an  Essay  on  a  Scien- 
tific subject. 
{fi.)  Walker  prizes  in  Civil  Engineering  and  Mechanics; 

annual  value  15?. 
(c.)  Cleland  gold  medal  (10?.  IU5.),  awarded  every  second 

year  to  a  student  of  Natural  Philosophy. 
(d.)  Breadalbane  Scholarships  (two,  each  of  50^.,  annual 

value,)  in  Mathematical  and  Natural  Science, 
(e.)   Sir  William  Thomson   Experimental    Scholarships, 

three,  each  of  201.  annwal  value. 
(/.)  Neil  Arnott  prizes  in  Natural  Philosophy,  consisting 

of  the   free  annual  proceeds  of  Dr.  N.  Arnott'a 

gift  to  the  University  of  1,000?. 


Sir, 


En(lo\^TiiCint.s. 


Chair  ofMatliematii.'s(!ivi.>i-;i^:u) 

Assistiiiit  to  ditto 

Choir  of  Natural  I'liilosopliy 
(avenige). 

Assistant  lo  cTitto 

Cluiir  of  Natuiiil  Hiatory 
(average) . 

Chair  of  Anatomy 

Assistant  to  ditto 

Chair  of  Inatituteii  of  Medi- 
cine or  PliytiioloKy. 

Chair  ol"  Chemistry  (averasu) 

l''irst  aSMiatanfc  to  tlitto 

Second        ditto 

Tor  class  espensea 

Chair  of  Botany 

Chair  of  Materia  Medica 

joint  assistant  to  ditto,  and 
Clinir  of  Medical  Jiirispni- 

For  clasa  expenses 


Pour  Seholarahijis  to  Gra- 
duates for  distinction  in 
Mathematics,  including  Na- 
tural Philosophy,  each  Ou/. 

Neil  Arnott  [Scholarship  for 
most  distinguished  student 
in  experiniental  bvancliea  of 
Natural  Philosoijhy. 

Simpson  jjrizc  to  liiat  uio.st 
di still guiahed  jirndnati;  \n 
examination  for  honours  in 
Mathtsmatics. 

BoxiU  prize,  to  scrond  ditto  - 


University  of  Aberdeen, 

University  of  Aberdeen, 
August  6,  18/0. 
\  HAVE  now  the  honour  to  enclose,  for  the  informa- 
tion of  the  Royal  Commission,  a  statement  of  the  amount 
of  endowments   and   parliamentary  grants   applicable   to 
scientific  instruction,  &e.,in  this  University. 
There  are  no  funds  for  the  maintenance  of  museums. 
I  have,  &c. 

P.  C.  Campbell, 
J.  Norman  Lockyer,  Secretary,  Principal. 

Royal  Commission  on  Scien- 
tific Instruction,  &c. 


GrimtS. 

7ii    0 

d. 

111-    0 

;3S  0 

114    0 

100    u 
llKl     0 
2H0    0 

0 ! 

ItJU     IJ 

50    (1 
ilHI     IJ 

0 
0 

2115  IS  a 

100  0  0 

.10  0  (1 

100  0  0 

300  0  0 

150  0  0 

50  0  0 


£1,173  10    0     .C1.U70    y 


The  above  is  a  true  statement  of  the  amount  of  money, 
whether  arising  from  endowments  or  from  parliamentary 
grants,  applicable  to  the  purpose  of  scientific  instruction 
in  the  University  of  Aberdeen. 

P.  C.  Campbell,  D.D., 
University  of  Aberdeen,  Principal. 

6th  August,  18;0. 


Communication  tVom  1*i;o!'-e,ssoh  Batn,  Vrofu3.sor  oi' 
Logic  in  the  University  of  Ajierdeen,  on  the 
Aid  given  to  vScientific  fNf^TRuCTioN  by  th:it 
University, 

To  the  Hcieiirc  (Jommissiouers, 

University  of  Aberdeen, 
Gentleiien,  November  /,  18/0. 

Your  circular  letter,  addressed  to  this  University, 
respecting  the  endowments  for  science  in  the  University, 
was  explained  by  your  Secretary  to  refer  exclusively  to  the 
chairs  of  physical  science,  and  the  Senatus  accordingly  gave 
a  statement  of  the  emoluments  of  those  chairs,  together 
with  certain  prizes  or  scholarships  in  mathematics  and 
natural  philosophy. 

Now,  it  humbly  appears  to  me,  as  an  individual  member 
of  the  Senatus,  that  such  a  return,  following  the  construc- 
tion of  the  Secretary,  understated  in  a  very  serious  degree 
the  funds  for  the  encouragement  of  science  belonging  to 
this  University,  and  obtained  either  from  Parliament  or 
from  private  donors. 

The  University  has  a  sum  of  4,000/.  a  year  expended  in 
nearly  240  bursaries  or  scholarslii[)s,  tenahle  during  the 
four  years'  curriculum  in  arts  ;  the  bursai'ies  chiefly  range 
from  10?.  to  35/.  a  year,  average  about  17?.  The  cost  of 
education  is  under  10?.  a  year.  The  effect  of  these  bursaries 
is  to  educate  and  assist  in  maintaining  upwards  of  200 
young  men  while  pursuing  a  mixed  curriculum  of  literature 
and  the  sciences,  the  literature  consisting  of  the  three 
languages,  English,  Latin,  and  Greek;  the  sciences  being 
mathematics,  natural  philosophy,  natural  history,  logic,  and 
moral  philosophy.  Now  I  cannot  see  that  the  binding  u}) 
of  three  languages  with  five  sciences,  in  the  curriculum, 
takes  away  from  the  benefactors  of  our  University  the 
credit  of  contributing  largely  to  scientific  education. 

But  farther.  Nearly  two  thirds  of  the  bursaries  arc 
given  by  public  competition,  the  collective  annual  value  of 
these  being  about  2,500/.  Now,  the  subjects  of  competi- 
tion were  in  former  days  confined  to  classical  literature. 
For  several  years  one  fourth  of  the  marks  has  been  given 
for  mathematics.  By  a  scheme,  coming  into  operation 
next  year,  chemistry  and  zoology  are  admitted  into  the 
list  of  subjects.  The  obvious  tendency  of  such  a  competi- 
tion is  to  make  the  bursaries  instrumental  in  stimulating 
the  study  of  science  in  the  schools  prepaiatoiy  to  the 
University. 

■i  C 
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Another  cuntribution  to  science  kci)t  out  of  view  by  the 
accident  of  mixture  is  a  sum  of  2601.  a  year,  bestowed  in 
four  schohirsiiips  of  (!.'>/.  n  yciir  fur  four  years,  for  ])ra- 
fit'ieiicy  in  classics  and  mental  philoso[ihy.  Assuminjr  an 
equal  share  to  the  two  departments,  wc  may  put  down 
1^1)/.  a  year  to  lo^ic,  mental  and  moral  science. 

But  as  the  C on nuiss loners,  in  their  enumeration  of 
srieiitific  cliairs,  excbided  the  chairs  of  lof^ic  and  moral 
jihllosuphy  they  mi,y;lit  jtrobably  not  rrf>;ard  the  last-named 
schulurships  as  in  any  respect  scientific.  I  would  with  all 
ieference  represent  this  exclusion  as  unnecessaiy  and  un- 
justifiable.    My  grounds  are  ]»neHy  these  : — 

1.  In  every  classification  of  the  sciences,  so  far  as  niy 
knowledge  j^oi>s,  loijlc  ami  the  moral  sciences  are  included. 
Logic,  in  particular,  has  been  viewed  in  all  ages  as  touchinfr 
the  very  vitals  of  science. 

As  a  consequence  and  confirmation  of  the  same 
unanimity,  these  sciences  are  included  in  tlie  curriculum 
of  every  university  in  this  country  as  well  as  in  other 
countries.  It  cannot  be  n»ain1;n7ied  lh;it  they  have  ever 
been  viewed  as  literature  (it  would  hv  diiiicult  to  take  that 
view  of  logic),  or  in  any  other  ruiincxiDU  tlian  with  the 
sciences,  such  as  niatiicmaticH  uv  uatiu'al  philosophy.  Nor 
can  this  u^^ige  he  ^et  down  iis  antiquated  and  abfiut  to 
disapj>car  muh'r  superior  enligliteimient.  The  new  degrees 
of  si'icuce  ill  tlie  University  of  Loudon,  probably  the  most 
advanced  step  that  lias  yet  been  made  in  our  higher  educa- 
tiun,  places  loi;ic  and  mental  science  in  every  respect  on  a 
foDting  of  equality  witti  the  physical  sciences. 

'2.  ['rohahly  the  t'-ounnissioner.s  iln  U(»t  mean  to  take  up 
the  sciences  in  separation  and  detidl,  or  to  consider  tlie 
special  position  ot  mathematics,  eheniistry,  and  biology 
severally  in  respect  of  public  encouragement.  'I'o  ;d"l 
appearance  their  purpose  will  be  sullietcntly  answered  by 
viewing  science  as  a  whole,  or  in  mass,  witli  occasional 
illustrative  references  to  individual  branches.  Li  receiving 
c\'i(knce  as  to  the  enilowments  that  Government  and  pri- 
vate Ijcnefaetors  liave  thought  fit  to  bestow  upon  logic 
aufl  tlie  moral  sciences  they  are  nut  bound  to  dwell 
especially  u])on  the  needs  of  tliusc  sciences  in  jiarticnlar. 
If  they  have  any  preferences  they  may  indulge  these  with- 
out see)ning  1u  tlu]iart  from  tlic  received  curriculum  of 
science  a?  filled  U])  by  tlie  wisdom  of  pa-st  generations. 

3.  It  is  not  to  be  denied  that  the  reference  in  the  moral 
sciences  to  the  self-conscious  or  sulijective  side  of  things 
mikes  ri  broad  distiiicti'in  butweeii  tliLiu  and  i,lic  jilivsical 
"-(...  nces;  V.I  particular  withdrawing  (hem  from  the  same 
[ir/'Mc  expcnuiental  determination,  and  aiimitting  ear-ily 
Itu;  bias  and  disLoitlon  of  Hie  fcelini^.^.  That  this,  buw- 
svi_r,  is  not  a  sufhcicnt  ground  for  striking  them  out  ol'  the 
'■■atLLlogue  of  tlie  sciences,  may  bo  niainlaincil  by  the  fol- 
loi\-)iig  arjfiuiients.  lea\iiig  nii(.  eonsidrratimi.s  of  greater 
suiiilety  :^ 

l-'irsf.  The  great  exieii^ion  -iWL-u  to  lugic  in  i\,v  \<n-^,r,t 
day  has  led  to  its  being  regarded  as  a  valuabh:  auxiliary  to 
the  sciences  altogether.  There  are  many  [loiiitsuf  seien'tilie 
method  that  have  received  their  best  elucidation  from  tlie 
logician,  who  has  made  it  a  business  to  comjiare  the  sciences 
with  one  another  in  regard  to  tlicii'  several  ]ieeuliarities 
of  method,  and  to  consider  method  as  a  subject  ajiart. 
Loi/ic  is,  theoretically  viewed,  Uio  most  general  of  the 
sciences,  in  the  very  same  sense  that  inatliematica  is  more 
general  than  phyHics.  A«  a  practical  branch  of  knowledge 
its  /sphere  is  all  science  ;  directly  it  assists  in  jirouf.  in- 
directly in  discovery. 

Secondly.  In  jisycbulogy,  as  now  cultivated,  lliere  is  a 
very  extensive  groundwork  of  tin;  strictly  ])livsieal.  on 
winch  the  endeavour  is  to  liring  to  b,  ar  ail  tlii'  l'e(■uglli.^(■d 
means  of  scientific  investigation. 

Tbinlly.  Kvcn  the  subjective  side  may  bo  and  is  bandlrd 
by  many  in  a  strictly  scit^nl.iiii^  s|.irit,  and  by  metliods 
borrowed  from  the  sciences,  witb  adaptations  fii  the  peru- 
bar  difficulties  uf  tbc  pi-ohl(.in.  Tlieso  ddlicullies  are  iiu- 
donbted;     In.f.   ti,<..    pl„-nu„n.„:,.   ,nv  drlin,l:e    and    rceurivnt 

asmuH,  .so  ,r.  iln-  ,,l nuM  ,-r  lilr;   inid    if  nature  ullVrs 

regularly  yii-l,  |>l,c,Mn,n  m;.  lor  m  vr.slig^i,(  i,.,i,  ti.e  name 
natural  science,  in  tbe  largest  scii.-ie,  r:niiiol,  lu'  wil.bbrld 
from  the  investigation  of  them,  bowever  diliinill,  flus  uiuy 
bapperf  to  be. 

I'ourtbly.    TIh^   imperfections    still    udlicnuo 
ficiciice,   until   quite,   lately,,   |](-Ir,ngeil    more   oP 

physical    sciences.     Tbese    |,;,,vr  all,  hi    1he„.  f,, ,,„„„,, 

through  a  stage  oC  terse  deli-rniiinlion     'md  ihc  disl    rl 
of  tlie  feelings.  "  '     '    '  '     ■" 

fifthly.  Many  enliglitiMied  men  inwe  ou'uli'ai.ed  ■md 
e\emplilied  the  viewing  of  the  seicnees  as  a  wbule  it  .inlv 
for  the  jjcrfecting  of  each.  In  tliis  coiiiutnerv  of  nnilu-il 
light-giving  the  olaims  of  logic  and  menial  Heiencc  niigl'ii, 
be  shown  to  be  eqiml,  if  not  superior,  to  the  elaiins  of  nnv 
(ttiier  department. 

Jjastly.  The   sulijeetive   sciences,  iviLh   all   Lin-ir  imperlcc- 


'iital 
I  be 


tiun,s,  are  those  that  come  most  immediately  into  contact 
with  the  interests  of  humanity,  on  whose  account  alone 
importance  attaches  to  any  science  whatsoever.  It  is 
accta-ding  to  the  laws  of  human  sensibility  that  every  con- 
tribution to  knowledge,  and  every  practical  application  of 
knowledge,  must  work  out  the  happiness  of  human  beings. 
In  fact,  jisychology  jjrepares  the  way  for  a  new  start  in  the 
sciences ;  it  leads  on  to  political  science,  in  the  widest 
sense,  including  tlie  department  recognised  by  the  British 
Association  under  the  title  "  Economic  Science." 
I  have,  &c. 

A.  Bain, 
Professor  of  Logic. 


Univetwity  ok  Er>iNBur:(;ii. 

DktaitJ'-l*  Stati;mi':nt  an  to  ScTiiNTific  Instruction 
and  IIh^  means  availabh;  for  tlic  Adviincement  of 
Science  in  (lie  I  ■|iIvorsily  oi*  Edinburgh,  with  sug- 
gestions Ibr  llic  improvement  of  tin:'  sumo. — Drawn 
np  Ity  H  (_'(nnini(.tco  oi'  Sunntus  I'ur  iJio  inrormatiou 
n\'  ibo  lioyal  Cnrnmission  on  Scientific  Instruction 
and  the  Advnncemoiit  of  Science. 

'I'lic  Statement  is  arranged  as  follows  : — 

A.  Enumeration  of  subjects. 

B.  Modes    of     teaching,    and     means     of     jmrsuing 

original  iuvestigatiun. 

C.  Funds   annually  a]i]ilied   to    scientific    instruction 

derived  from  endowments  or  parliamentary 
grants, 

1>.  Funds  annually  allocated  irom  the  general  Uni- 
versity fund  to  scientific  instruction. 

E.  Returns  of  the  number  of  .students  attending 
classes  in  which  science  was  taught  during  the 
session  1S69-7". 

V.    University  examinations  in  scientific  subjects. 

G.  Suggestions  as  to  aid  roiuired  for  scientific  in- 
struction, and  for  the  ad\-ancement  of  science. 

IL  Full  details  as  to  mode  of  teaching  already 
sketched  under  B.  These  are  contained  in  the 
Uni\-ersily  Calendar. 

A.     ENTMRRATinx    i}v    SfnjECT.*.. 

The  I'lpaiiuKiit^  of  SL'iiiKv  in  ilie  L'niversily.  a v  re- 
ferred to  by  the  Royal  (Joiumissiun,  may  be  elaisiti'cd  under 
the  iunowin.u  beads:  — 

1st.     .Natural   I'tulosupiiy. 

-'ml.  Applied  Mathematics. 

.'ird.     I'hysicai  Laboratory. 
1th.    Practical  .V-,tronoiny. 

.'>[li.    .\-rieulture. 

Ct.h.    Mu.sic. 

;th.    Engineering  (Civil  and  Mechanical) 

Slii.    Meclianieal  Drawing. 

I'lh.    Surveying.  Levelling.  .Vc. 
mill.    Chemistry, 
mil.    I'ra.'tical  Chemistry. 
iL'tli.    Chemical  Laborato'ry 
l.ith.     I'hy.si(dngy. 
I  Ith.    I'livsiulogieal  Laboratory. 
l-"i(li.    Anatomy. 

I'iih.    Aniitomical  l>euionstratiouti 
Ij.h.    I'raetieal  Anatomy. 
ISth.     \;,tura]  lli.tory. 
li'ih.    Mineralogv.      ' 
'JOlh.     Ceidogy.'  ' 
■-'I. I.      l',of;uiv. 
-'Jod.    W-elalile   I  I  i.stolo-y. 
I'e].:irlmen|.  oi    Seu-iiee  mure  .striclly  Medical  :— 
7;;||:)-M.denaMediea. 

-■"I'.     I'l^H.lnr    o\-    Medieine.     Mnliea)     i'.vcholouv.  and 

Mental    Ilis.'aM's 
J(_;ib.     Surgery. 

'■Appliain'e'.""'"'"   " 
-'Slh.     np,-,:,tivi>  Sui-ery 
■-':'lh.     Mi.lu,ier\ ,i    l)i:.e:iMv;   ot   W 

:;..ih.  ';--..ilV<h;.b;^yandM.n.bidAn;;:;n;y' 

;!in!..  IvuX'^"'!  ■Ib^i^.w 

^':^nl.    <'l;;-^^^U.dieine  twiti;  Wards  ninu.|WaMnfir- 
:iJLb.    Olnru^l^Surgery  (with  Wards  in  the    Royal  Infir- 


iiging  and    Surgical 
Children. 
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B. — Modes  of  Teaching,  and   Means  op  pursuing 
Original  Ixvesticatiox. 

1.  Natural  Philosopluj. — A  six  months'  course  of  five 
lectures  per  week,  co|)iously  illustrated  by  experiment,  the 
subject  being  Physics  generally,  ivith  elementary  applica- 
tions of  Mathematics.  This  is  projjerly  a  two-year  course. 
Some  branches  are  treated  more  fully  than 'others  one 
winter,  and  less  fully  the  next.  In  addition,  tutorial 
lectures  by  the  class  assistant,  and  fortnightly  written 
examinations. 

2.  Applied  Mathematics. — Six  months'  course  of  three 
lectures  per  week  (on  Dynamics  and  the  mathematical 
theories  of  Heat,  Light,  and  Electricity),  -with  occasional 
experimental  illustrations  and  examinations. 

3.  Vhysical  hahoratory. — Instruction  and  practice  in  the 
use  of  philosophical  instruments,  and  in  the  conduct  of 
experimental  investigations  and  original  researches.  The 
Laboratory  is  open  five  hours  daily  during  six  months  in 
winter,  and  three  in  sununer. 

A.  Practical  Astronomy.  —  The  Professor  of  Practical 
Astronomy  is  also  Astronomer  Royal  for  Scotland,  and  has 
duties  to  perform  in  connexion  with  the  Royal  Observatory 
of  Edinburgh,  in  which  institution  he  can  give  practical 
instruction. 

A  course  of  lectures,  illustrating  the  best  methods  of 
applying  instrumental  measurements  to  celestial  pheno- 
mena. This  course  is  not  at  present  required  for  gradua- 
tion in  any  of  the  Faculties.  It  was  voluntarily  commenced 
by  the  present  holder  of  the  Chair  in  the  session  1S50-51, 
and  has  in  some  years  been  carried  to  the  extent  of  a  six 
months'  course ;  but  latterly,  on  account  of  the  increasing 
amount  of  his  duties  wthin  the  Royal  Obser\'atory,  Edin- 
burgh, on  the  one  hand,  and  the  always  very  small  number 
of  students  ofi'ering  at  the  College  on  the  other  hand,  the 
Professor  has  limited  himself  to  receiiang  (on  the  day 
announced  in  the  University  Calendar  for  opening  the 
course)  all  matriculated  applicants  for  Practical  Astronomy, 
ascertaining  then'  calibre  and  objects,  and  then  advising  or 
assisting  such  young  men  afterwards  in  their  studies,  at 
various  periods  through  the  session,  according  to  circum- 
stances, and  gratuitously. 

5.  Agriculture. — A  course  of  about  1(.*0  lectures,  based 
mainly  upon  the  "])rinc-iples  "  of  Agriculture,  and  showing 
as  far  as  practical,  in  a  class  room  (by  diagrams  and  experi- 
ments), theii"  important  bearing  upon  the  various  operations 
and  practice  of  the  Farm.  The  applications  of  Chemistry, 
Botany,  Geology,  and  Physics  are  discussed  and  explained 
in  the  course. 

f).  Music. — (1.)  Free  lectures  on,  for  instance,  some  of 
the  subjects  enumerated'in  the  Calendar  (1),  are  given  from 
time  to  time  to  about  IIIO  (IH/I*)  matriculated  students, 
whose  names  are  on  the  roll  at  the  Music  class  room  as 
regular  attendants  at  these  lectures  and  at  organ  jierlbrm- 
ances.  At  the  latter,  instructive  remarks  are  made  on  the 
music  selected,  of  which  that  by  the  great  Masters  occupies 
the  greater  portion  of  ei'ery  programme.  These  perform- 
ances and  lectures  are  given  on  alternate  weeks.  (2.)  There 
is  also  a  working  class  (see  2  in  the  Calendar),  membera  of 
which  attend  the  aboi'c  prelections  and  practical  illustra- 
tions of  the  subject,  to  whom  is  imparted  a  course  of 
weekly  individual  instruction,  extending  over  five  months. 
Students  attending  this  class  are  sej)arately  instructed  in 
Organ  and  Pianoforte  playing,  and  also,  as  a  sine  qnd  non, 
in  Harmony  or  "  Theory." 

7.  Eiifjineeriwj . — A  six  months'  course  of  five  lectures 
per  week  is  given  each  mnter  session.  The  whole  course 
occupies  t^vo  years,  and  the  subjects  ti'cated  of  are  so 
arranged  that  it  is  a  matter  of  indifference  which  session  is 
taken  fij-st.  About  half  the  lectures  in  each  session  are 
devoted  to  Mechanical,  and  half  to  Oinl  Engineering.  No 
attempt  is  made  to  cover  the  whole  field  of  Engineering, 
but  the  student  is  shown  how  to  apply  the  principles  of 
Science  to  some  of  the  chief  branches  of  this  profession. 
Weekly  MTitten  exercises  of  some  difficulty  are  set.  The 
students  are  allowed  a  week  for  the  necessary  calculations, 
which  are  sent  up  in  detail,  and  their  exercises  are  re- 
turned to  them,  annotated  by  the  Professor  at  some 
length.  This  addition  to  the  purely  ])rofessional  mode  of 
teaching  is  believed  to  be  of  great  assistance  both  to  the 
students  and  the  Professoi*.  but  couM  clearly  only  )>c 
practised  with  a  small  class. 

8.  Mechanical  Drawim/.—A  Drawing  oiilce  is  cjien  for 
the  winter  si.x  months,  five  days  a  week,  from  10  a.m.  to 
2  ]).m.  The  students  attend  in  the  intervals  of  other 
classes.  Copies  and  models  are  provided,  and  for  a  small 
extra  payment  instruments  are  also  found.  No  Iccturcj  are 
given,  hot  the  work  is  done  under  the  supervision  :h  the 
Professor   of  Engineering.      Students   are   shown  how  to 


make    figureil     sketches    from     machini.'ry.        l>escriptive 
Geometry  is  not  taught. 

9.  Surveying,  Lei-eUhvj,  and  Setfii>g-o»f.^Thi6  is  a 
practical  class  held  hitherti)  at  the  beginning  of  the 
summer  session,  it  requires  the  attendance  of  students 
at  about  12  lectures,  followed  by  about  12  whole  days  in 
the  field.  The  use  and  adjustment  of  the  lovcl,  theodolite, 
sextant,  comjiass,  chain,  &c.,  are  taught. 

10.  Cheialsl.ry. — A  course  of  100  lectures  during  tiic 
mnter  session,  copiously  illustrated  by  exjieriment,  the 
subject  being  Chemistry,  Inorganic  and  (Organic.  In 
addition,  weekly  tutorial  lectures  by  the  assistant,  with 
frequent  written  exercises,  and  two  written  examinations 
during  the  session. 

11.  Practical  Chemistry .— A  three  months'  course  of 
five  hours'  instruction  per  week,  conducted  by  the  Demon- 
strator, the  subject  being  Elementary  Qualitative  Analysis. 

12.  Chemical  Laboratory. — The  Laboratory  is  open  six 
hours  daily  during  the  winter  and  summer  sessions. 
Practical  insti'uetion  is  given  l»y  the  Professor  and  assis- 
tants in  all  branches  of  Chcmistiy,  and  facilities  are  afforded 
for  original  research. 

13.  Systematic  Physiology. — This  is  taught  in  a  five 
months' course  of  lectures,  five  in  the  week,  illustrated  by 
numerous  coloured  diagi'ams,  and  a  great  nuiuber  of  ex- 
periments, illusti'ative  of  the  application  of  Physical  Inves- 
tigation to  \'ital  Phenomena. 

14.  Physiological  Laboratory. —  Practical  Physiology  is 
taught  to  classes  not  exceeding  20,  in  which  each  student 
is  himself  instructed.  Ist.  In  the  use  of  the  microscope, 
and  the  examination  of  the  animal  tissues  and  fluids.  2ndly. 
In  the  employment  of  modern  physical  instruments  in  the 
investigation  of  Physiological  Phenomena ;  this  is  Ex- 
perimental Physiology,  .'irdly.  In  the  Chemical  analysis 
of  all  the  animal  fluids  and  tissues  ;  this  is  Chemical  Phy- 
siology. 

15.  Anatomy. — A  winter  course  of  1011  lectures  on  the 
Anatomy  of  the  human  body,  in  which  both  its  textural 
or  general  Anatomy,  and  its  descriptive  Anatomy  are 
treated  in  a  systematic  manner.  The  lectures  are  illus- 
ti'ated  by  recent  dissections,  wet  and  dry  preparations  from 
the  Anatomical  Musuem,  and  a  large  collection  of  micro- 
scopic objects  and  diagrams.  In  addition,  written  exami- 
nations are  held  at  intervals,  and  the  junior  members  of  the 
class  receive  special  instruction  in  Osteology. 

16.  Anatomical  Demonstrations. — A  winter  course  of 
about  SI)  Demonstrations  on  the  dissected  human  body, 
in  which  its  fitrueture  is  displayed  and  described  topo- 
graphically. 

17.  Practical  Anatomy  is  pursued  by  the  student  for  H) 
months  in  the  year,  and  the  course  is  di\-idcd  into  a  winter 
and  summer  session.  In  the  summer  session  Anatomical 
Demonstrations  are  also  given,  and  on  one  or  two  days 
each  week  specimens  of  (Comparative  Anatomy  from  tiie 
Anatomical  Museum  arc  desei'ibcd. 

18.  Nali'val  History. — A  six  months'  cnur.se  of  fi\'e 
lectures  per  week  (except  during  the  delivery  of  the 
Mineralogical  lectures)  in  winter,  and  a  three  months' 
courrie  of  five  lectures  per  week  in  summer.  Winter  and 
summer  courses  illustrated  by  diagrams  and  specim'--!is 
fi'om  the  Museum  of  Science  and  Art.  (h'al  examinations 
at  variable  intervals  during  tiie  winter  and  summer  sessions. 
Excursions  for  dredging,  &c.,  during  the  summer. 

11^  Miiii'ralogy. — A  course  of  about  20  lectures  on 
Mineralogy  during  the  winter,  illustrated  byripecimens  from 
the  Museum  of  Science  and  Art. 

20.  Geology. — A  Chair  of  Geology  has  just  been  founded 
by  the  munificence  of  Sir  R.  Murchison,  aided  by  the 
Government. 

21.  Botany. — A  three  months'  course  uf  five  lectures  jier 
week,  delivered  in  the  class-room  at  the  Royal  Botanic 
Garden.  The  lectures  arc  fully  illustrated  by  fresh  speci- 
mens from  the  garden,  dried  specimens  from  the  herbarium 
and  class  museum,  models,  and  large  drawings.  A  three 
months'  course  of  practical  demonstrations  on  )ilan..s  culti- 
vated in  the  ojien  ground  of  the  garden,  as  w,'. :  as  on  plants 
in  the  conservatories  and  hot-house^.  Thr  demonstrations 
are  given  thrci;  days  a  weel\.  C!las3  cxann'nati<iTi;i  are  held 
in  a  room  in  the  Uni\-cr.jity  liuihlings  once  a  week,  and 
competitive  examinations  take  ]»lace  once  a  month  l^y  means 
of  printed  questions  and  fresh  specimens.  An  excursion 
is  made  evciy  Saturday  during  the  courses  in  the  neigh- 
bourhood of  Edinburgh.  These  excursion::  extend  to  sixty 
or  more  miles  from  Edinburgh.  At  the  conchi  .io,i  f>;' tlie 
course  an  excursion  for  a  week  is  made  :o  .  ut  : .:  I'.istant 
part  of  the  country.     These  final  excur;iion^_.  ■.  inetimes  last 
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lur  a  lon^'or  time,  and   liai'e  been   extended  to    England, 
Ireland,  and  the  continent  of  Europe. 

^2.    Ver/eiablc  Histolof/y.  —  Class    meets    twice   a   wccl< 
under   the    superintendence  of  the  Professor  and   hh  as- 
sistant ;  aid  is  also  received  from  senior  student:^. 
2'.),  24.  Materia  Medica.  .— 

).  Five  months'  lectuiTs,  live   days  a  week,  including', 
a.    Pharmacy;     b.   Therapeutics;     c.    Diet;     <l, 
Kegimon . 
2.  Class  examinations,  two  in  numiier. 
'A.  Self-instruction  liy  the  students   in  a  connnodions 

museum  of  select  specimens. 
4.  Lahoratiiry  fi'i'  investigation. 
-fi.  Practice  of  Malicinv.  —  A  lii'u  umjuI.Iiw  cimu'Sc  of 
li\  e  lectures  per  week,  the  sidijccts  varying  in  alternate 
years.  In  every  year  the  pvineiples  of  the  |>ractice  of  I'liyaic 
are  given  under  tin:  liead  of  constitutional  and  otiier 
diseases  of  tissues,  as  distinguished  from  diseases  of  orgnns. 
(ieneral  diseases,  as  fc\'crs;,  inflaiumatiuus,  e|iidemicr-,  and 
cniiemics.  are  considered  alternately  with  ditieasus  of  organs 
and  of  systems  of  organs.  A  distinct  course  of  Medical 
Psychology,  incluiiing  mental  diseases,  is  given  during 
evevy  summer  ses.siun.  which  is  ilUisti-ated  by  drawings  and 
wvifings  by  the  insane,  and  by  cases  in  an  asylum.  Written 
ex'crcises  are  recpiested,  and  examinations  for  class  honours 
are  held.     Tutorial  inbtruction  is  offered. 

2l).  SiTf/er;/. —  A  five  months'  course  of  five  lectures  per 
week.  The  course  consists  of  two  divisions  :  (a.)  the 
general  principles  of  surgery;  (b.)  the  jiraetice  of  surgery, 
or  the  application  of  the  principles  to  the  treatment  of 
special  diseases  and  injuries;  also  the  peiformaucc  of  sur- 
gical operations.  The  lectures  arc  illustrated  by  morbid 
preparations,  dissections,  sketches,  casits,  anti  diagrams. 
I'he  application  of  surgical  apparatus  is  shown,  and  the 
rarinns  ojierations  df  surgery  ai-e  demonstrated  on  the  deatl 
subject  before  the  class.  Class  examinations  and  com- 
petitii'e  examinations  |)enodically  diiring  the  course. 

'27.  Practical  Insfrirc/ioii  in  BniidaijiiKj.  <yc.— This  is  con- 
ducted by  (he  tutorial  assistant.  Each  student  performs 
the  manipulations  under  bis  suiierintendence  and  direclion. 
Fur  this  imrjiose  the  general  class  is  divided  into  small 
sections.  These  clas'^cs  meet  thrice  a  week,  from  9  to  10 
a.m.,  and  '2  to  '.i  ji.m.  Every  pujiil  of  the  surgery  class  is 
expected  to  attend  as  no  e.xtra  fee  is  charged. 

L's.  Operative  Surr/cry. — 'I'his  is  a  sejinrate  course  given 
during  summer.  'I'lic  students  perform  operations  on  the 
dc^id  subjt'ct  under  tlii'  pcrsf.nal  sujicrintendence  and 
direction  (if  thr  t'rni'e-.-or. 

I'D.  Mi'tiri/m/  ">nl  Dis-ras>:s  of  \V>,uii;,  tnifl  C/nl,/r(J».—A 
winicr  course  ni'  hve  lectures  per  wetk.  illustratcfl  by 
diai'vams,  drawings,  mrjilels,  and  museum  ])reparatinns. 
Tii'j  disease',  of  women  are  taught  clinicaily  in  u  ward 
ijr.ihted  iur  the  pur|.o',e  by  the  managers  nf  flu'  Royal 
(nnimary.  Ora!  exnmination';  are  Iicldc\-<'iy  S;itnrd:iy,  'I'wn 
wj-iUen  exaniinatifuiM  dnriiig  the  sciision. 

:-'!.   Hij^Ji-walic.  Coprsr  ifPatholufpj  ,ni<t  Morhnl  Anatomy. 

■e  of  five  lectures  jier  week,  illustrated 
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iU  Uuural  ,S.,v/^.r^  -  A  llv.  n.on.hs'  course  io  il,. 
Koyal  Inbnnary,consjsl,ingoriwol,:ctiin..  per  week  during 
the  winter  sessum,  and  a  tlirec  niordhs'  course,  also  nf  two 
lectures  jicr  week,  durrn;,'  tljf  Minuntr  scsHiuri.  'I'hc  \,.c 
turcH  are  of  a  demonstrative  clmTrietcr,  and  ii,vr'  ■ionnl  ■' 
mcntcd  l»y  visits  in  the  wards  of  i.\,<-  infirmary  in  flic  r,||in" 
days  of  the  week. 

:ir>.  Medicat  JHriyrrudfnt-.c,  .yc—Li'dnnin  five  dayH  a 
week  during  the  three  summer  monthfi.     'I  utorial  exami- 


nations and  demonstrations  in  the  laboratory  by  the  class 
assistant  once  a  week.  Two  competitive  examinations  by 
written  questions. 

Museums. 

A  large  and  valuable  collection  of  instruments  is  attached 
to  the  Chair  of  Music. 

Valuable  Museums  belonging  to  the  University  are 
attached  to  the  Chairs  of  Natural  Philosojihy,  Chemistry, 
Materia  Mcdica,  Physiology,  Mithvifery,  and  a  Herbarium 
to  the  (/iiair  of  IJotany. 

The  Anatomical  Museum  contains  a  large  collection  of 
prejjarations  in  illustration  of  Human  Anatomy,  both 
Normal  and  I'atholngical,  and  of  Comjiarative  Anatomy. 

'I'lie  Museum  of  Natural  History,  which  at  one  time 
tielongcii  to  the  University,  was  transferred  in  1^.54  to  the 
Government,  and  now  forms  a  jmrt  of  the  collection  in  the 
Natural  History  Department  of  the  Museum  of  Science 
and  Art,  the  whole  of  which  is  available  for  the  educational 
imrj^oses  of  the  University. 

'i'he  Jtoyal  Botanic  Garden  is  connected  with  the 
Uniyersily.  in  so  far  as  that  the  l^rofessor  of  Botany  ia 
Kegius  Keeper.  Ample  facilities  are  afforded  for  studying 
the  ])Iants  in  the  garden  and  in  the  Botanical  Museum. 

('.  Funds     Annually    api'lied     to     Scientific    In- 

struction     derived      from     endowments    qr 

Parliamentary  Grantis. 


1.2,3.   Natural  Philosophy. 


£ 


Endowment  of  /  Leitb  liarli-jur  Annuity  22     4 

Chair.  I  Parliamentary  grant  ISO     () 

(JIass  Assistant — I'arliamentary  grant  K.K)     (} 

1.    Practice/  A.ttroiiomi/. 
Endowment  of  C^liair— Parliamentaiy  grant  -  .WO     0 

o.  Agriculture. 
Endowment— Pulteney  bequest,  oOl.  .  , 

Granted  in  f  "i^'t'l^nd    and    AL-ricultural  | 
■  IHfJS  " 


Society,  1, '")()/. 
Parliamentary  ;,'rant,  l.''ill/.    - 


350     0     0 


Endowment     of  )" , .  ,  r  n     ,. 

Chair        from     ^^^  "f- Professor  420     0 

funds  left  for!       '-'^^-^  e.xpenses  :    - 

that     i)urpnse']  Assistants  and  mstru-  ,100     0 

by        GenemI 

R,.M.  I 


iiients,  &c. 
Anniml  ei>nccrt 
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li)n(to\vment  of  /  ParliamentaiT  ifi'ant  l(>0     0     0 

--    ■  iLei-    ■■•'-■  ^     - 

'23,  '24.  Materia  Medica. 
Endowment  of  Clmir — Parliamentary  grant       lUH     n     " 

'2o.  Prticlicc  of  Medicine. 
Kniloivmcnt  of  Chnir — Parliamentary  yrant  -   lOU     n     0 

•Jf>,  2",  28.  Sunjenj. 
Endowinunt  of  Oliair — Parliamentary  grant  -   l'*(l     0     ') 

■2\).  Midiiifn-ij. 
Endowment  of  Chair— Parliamentary  giant  -  ino     (l     0 

30,  .31,  ;V2.  Patholofpj. 
Endowment  of  Chair— Parliamentary  grant  -  UH)     0     0 

o'.i.   Clinical  Medicine. 
No  funds. 


15,  \<>,  17.  Annfomy, 
By  Ordinance  of  Commissioners— 

Clasa   expenses  and  salary  of  Demon-         C     s.     d. 
atrator  of  Anatomy        '  i'Od    (I    0+ 

18.  li'.  Nudiral  Ilidon/  ami  Minerulogij. 
AniHial  vote  of  Senatus — 

Claris  A:^-i'^tant  -  -  -  :j(.»     0     0 

20.   Clrolof/i/. 

21,22.  Bolany. 
Annu:d  vote  of  Senatn.sfor  A^isistant 

Do.  ilo.         fur  Herhariura 

(iiichuling  (Anns  drawinfr&}. 

2:^,2).  Maleria  Mcdica. 
By  Oi'dinance  of  Cummissioners^ 

Class  expenses 

Class  Assistant 
Annual  vote  of  Senatus  — 

Class  Assistant  .  .  _ 


2.S     n     0 
TjO     (I     0 


50     0     0 

25     0     0 


0     0 


34.    Clinical  Surgery. 
Endo\\inent  of  Chair — Parliamentary  grant  -  100     0     0 

'So.  Medical  Jurisprudence. 
Endowment  of  Chair — Parliamentary  grant  -  100     0     0 

Total  of  Funds  applied  to  Scientific  Purpose.':  under  C. 


(a.)   From  Parliamentaiy  grants 
(h.)  From  other  endowments 


2,.50O     0     0 
l.S-i7  1!'     *> 


25.  Practice  of  Medicine. 
Class  Assistant,  who  works    both     in    the 
University  and  the    Professor's  ward  in 
the  Infimiaiy  25     0     0 

2G,  27,  2^.   Snryery — Bandaging  and  Surgical  Apipliances. 
Annual  vote  of  Senatus — 

Class  Assistant  -  -  25     0     0 

2!).   Midwifery. 
None. 


D.   Funds  Axxually  allocated  from  the  (Jeneral 
University  Funo  to  SciENTiiac  Instruction.* 


1,  2,  ;j.  N'dnrcd.  Philosophy. 
By  Ordinance  of  Commissioners^ 

Class  expenses 
Annual  vote  of  Senatus 
Mechanical  Assistant 

4,   Practical  Aslrononni. 
None. 

5.   Agriculture. 
Annual  vote  of  Senatus 
For  class  exjienscs 

*i.  Music. 
None. 

7.  ^^,  i'.   Enriinecriny. 
Annual  vote  of  Senatus  for  prizes 


X      s.    d. 
100     0     0 


30,  31,32.  Pathology. 
Annufil  vote  of  Senatus — 

Class  Assistant 
A  special  grant  of  40/.  towards  ]>roviding 
ajiparatus  was  voted  this  year;  and  a 
sum  for  class  expenses  and  a]>paratus 
will  probably  be  granted  annually,  if 
the  general  University  fund  admits  of 
the  outlay. 

.j3.   Clinical  Medicine. 
Nu  funds. 

31.  Clinical  Surgery. 

No  funds. 

35.  Medical  Jurisprudence. 

Ijy  Orilinance  of  Commissioners  — 

Class  expenses 

Class  Assistant 
Annual  vote  of  Senatus — 

Class  Assistant 


35     0     0 
25     0     0 


Total  of  Funds  allocated  fnoji  University  Funds 
[■■oit  Scientific  Purtoses  under  D.  (See  first 
foot  note,  Ijelow.) 

.€  .V.  d. 
[a.)  Ry  Ordinance  of  Commissioners  735  0  0 
(/a)   By  annual  vote  of  Senatus  41)0     0     0 


10.  II,  12.   Chemistry. 

By  Ordinance  of  C-ommissioncrs — 
Salaries  of  Assistants 
Class  expen^cfl 

13,  14.    Plujsioloyy. 

By  annual  vote  of  Senatus— 
Assistant 
Class  expenses 


■2\  )0     0     0 
mo     0     Of 


1011     (I     0 
50     (I     0 


*  Conditioiijil  on  the  stato  of  tho  Genoral  llTiivcrsit.v  Fund,  which  is 
jirincipiill.v  made  u]i  I'rom  Jtatriculatioii  imtl  fivaihiiOiuu  IVt's,  miil 
(loprmls    tiii-rcforo  on   tlir  lautilxTfif  ^Uuleiits  :ilteiii[iii,k'  at  Iht;  Liu- 


E.  Returns  of  the  Nu.mbf.r  of  Students  Attending 
Classes  in  which  Science  was  Taught  during 
THE  Session  lS(il'-7". 

y,iM:T..— At  tendance  at  the  Classes  of  Botany.  Natural 
History,  and  Chemistry,  is  required  for  Graduation  in 
Medicine. 

185 

3 

20 

1 

27 


Natural  Philosophy 

A]iplied  jNIathematics 

Physical  Laboratory 

Practical  Astronomy 

Agriculture 

,.      ■    1  Division  1  (under  "11")  about 
Music  r      "  - 


Do. 


do. 


tr  tht!  21III?.  allowoil   ] 


'  This  sinii  l':illy  imiHi  l'i'lu\\  tlit-  !iiiiiu:il  nuiounL  wluili  tho  I'l-ofcssor 
is  calluil  uiioii  to  cxpeiul.  id  onkv  to  viyvry  uiit,  in  an  L-flKicnt  munncr, 
iustractioii  in  Praetica!  Aualoui,y. 
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7.     Engineering  -*' 

S.     Meclianical  Drtiwing  f 

.9.     Sun'eying  and  Lc\-elling  1- 

10.  ChemlstiT  -■'■!- 

1 1 .  Practical  C\u'm  i  stry  I  ^i^y 
1  '2.  Chemical  Labovator)'  1  !'i 
l,■^.  Systematic  Physiolosfy  1-7 
1-1.  Pnictira!  Pliysinloj.'y  ^'' 
I.').     LectniT's  on  Auatoiny  -"t 

16.  Anatomical  Demonstrations  l.CiI' 

,^      T>      ^    t  i      1.          r  \Vfiitri' conv.'ie  -''-( 

17,  Practical  Anatomy -^  ^.  ,,7 
'                                     ■'  L 'Summer  Course  :'/ 

IM  I 

l^j'  |- Natural  History  ami  Mincralupy  1^^!' 

20.     Geology-  [No  i-otimi.] 

-2\.     Botanical  Class  -  2x:i 

2-2.     Vegetable  Histology  Class  .-{S 

~,\.  [-Materia  Medica  l-l 

•  [""Winter  SessiLMi.  Praciici-  of  Medicine  ''1 

25- <  Summer    Scs.'sioii.     Medical     Psychology    and       ol 

L       Mental  Diseases. 

2H.     Surgery  -  1  "* 

i7.     Bandaging  Class  ll'| 

1*8.      Operative  Surgerv  (Summer)  2H 

2'.l.      Midwifery        '      '              -  -      1)0 

I  Systemalic   course    ol'    (ieneral     Pittliolo^ry    and 

•:;y-  I     "Morhul  An;ttnmy  -                     B"' 

:  ,    rSummer   course  ol'    I'raclical    Mofbiil  Amitomy 

■■*--j      and  Pathology  -       IS 

Xi.     Clinical    Medicine — A\-eragc    for    Summer  and 

"Winter  Sessions,  about  Bill 

■n      (-<i-    ■     1  f              r  \A' inter  Session  1  Bi 

.>4.    CUnical  Surgery  <  ,,               .,  ,-  , 

X).     Medical  .Turisprudi'nce  -                     !>'■> 


F.       I'.M'.KHSn'Y      Ex. V  .Ml  NATIONS      IN      Scir.NTI  I'' I  C 

Srn.iF.CTs. 

I.  All  candidates  for  the  degree  of  M. A.,  arc  examined 
in  Xarural  Philosoi)hy  and  A]>|ihed  Mathematirs.  l';iii- 
didates  for  honours  at  the  M.A.  dcu'roe  are  allowed  lo 
select  Natural  Science  as  one  of  tliK  dejiartments.  'I'lic 
subjects  on  which  they  are  cxaminecl  are  (ieology,  ZoohtL'v, 
Chemistiy,  and  llotany,  and  their  attainments  \u  fhr-r 
subjects  are  tested  by  written  papers,  and  by  |)ractic;\l  ;irid 
vico  coc  examination,  .\notlirr  ilcjiartmcnt  for  honours 
is  that  of  Mathematics,  in  wiiicb  the  candidates  are 
examined  in  Pure  and  Applird  .Mathematics  and  Xatural 
Philosophy. 

H.  All  candidates  fny  thr  di'grecs  of  UiscbJor  and 
Doctor  of  MediciiiL-  ;irc  rLi|iiirL-d  to  pas-:  nn  entrance 
examination,  inclmling,  amotig  (jtlnr  subjects,  Merhjiriich; 
and  Natural  Phd(iSo])hy.  ThLy  then  undergo  a  |)reliiiiiriary 
scientific  examination  in  i'.iit:iny,  Natural  History,  ,  .d 
Chemistry,  and  their  attaiinneiits  in  these  ^!-bjects  .n-e 
tested  by  written  papers  [>nd  by  ptactical  am.l  rirfi  rr^-c 
examinations.  Candidates  who  obtam  more  than  /o  per 
cent,  of  the  attainable  marks,  are  plumed  in  the  hooonrs" 
li.st. 

The  attainment:)  of  candidatfs  in  Anatomy,  Physiology, 
and  the  other  more  strictly  medical  departments  of  study 
are  tested  by  written,  rir'i  rt-ci-,  inid  piviclieal  examinations. 

HI,  Candidates  for  the  rl.-gHTS  of  I'.aehclor  i.orl  Dor^lnr 
of  Science,  in  the  ile|iai-lriiirit  of  l'liysie;d  junl  .\aliii-,il 
Sr-K-ncc.  undergo  a  |ircliniMi;iry  si-ii'iitdlr  r-\ainiri;itiori  in 
.Matheniiitics  Xidoral  IMnlosophy,  ( 'li.'mi^l  rv,  /ooin-v, 
and  iiotany.  'J'hi-i  cxuniinatioii  isr,i[lr.i  I  In.  Ilr  ,i  )',a,.|,rior 
o!'  Science  l-ixaminatinn.  'I'hr  can-nilai,.  niiivlhcn  sri.cl, 
one  of  the  follou'ing  -.M-oop.  Inr  the  ■  fcon,!  ■.■vainmiit  ion, 
on    |rtissin!f    v.diirli,    he    ntlajii-.    llir    d^'giri^   of    nai'ln^jni'   of 

(».,  Ti,c  Mnth.n.ai,.!  ^^—^ {^^;;?!;;;:,';,I;;l:;::':l;;r■ 


(«.)  The  I'hyslwl  Kx|«ii,n™( - 


iiiiii  rii, 


Cli. 


,,.(,., 


Ilr 


rj'r 


'   1    I'Ir.'    I., I ,  C.'il, 

•r    Si'lrM,...    ,,,M,|„N, 

!"■     Illlrnil.;     {,.     \,v     111, 


„l,j,Tt      ,,r     lir,      iMlin,.      -,|.,,|v,     ;, 

|,arijf.,h.rlM-;n,H,  ..t   ,1,  ,,,  wlur I„|i.m-,  Ininsriri.,  I 

M,tfoiiH.J  -.1  •■,.mii\vr.Mv  l,ii.«vl..,|,„.. 

IV.     (:,.|,Kil'1..1|.S   r.,|.||l..   Ar.jr.r        ..1      |  •.:„.| ,  ,,| ,  „     .,,„|     ||,, 


,\\< 


:,[]• 


\1 


\,. 


l'hi|(.S(i|,liV,    :i,iicl    Clii.iiiisl.ry,      'I'liry    ,„,v    il„u    |„,„.,.,.,| 

lli(,     S(:r;„r,(l      liii.nlirl.n-     ..I'     \^:-«-»rr      N: , ;,  „„  ,,;,,i,; 

InMowliif!  .■iMl)jrets  :      ,Vli.,l.li™i;.!.l..,:  i..,l    (,,,    M,.,.| ;, 

l'>i;,MticcrinK  ajid    Mi.|.|i;uii'.|il    l»r;uv'ni-.     On  |i,i,;..siri;^r   || 


cxiiiiiiiiatiun  they  receive  the  degree  uf  Bachelor  of  Science 
ill  ('Engineering.  The  candidate  for  the  degree  of  Doctor 
of  Science  in  Engineering  mnst  profess  one,  and  not  more 
thaii  one,  of  the  snbdivisions  in  each  of  two  following 
griiui':.;  of  STdjjcct.?  : — 

Ha.)  Tile    design    of    machinery,  with 
I  eoni[)lcLe    drawings,    specifica- 

1.  —  P|.;K.|  ira!  V^n- }  tions,  and  estimates. 

giiicrring   -  I  [''.)  Thc]ire]iaration  of  designs,  Speeifi- 
I  cations,      and     estimates,     for 

I  ('ivil  iCnginecring  work, 

ffn.)  Apiilicd  Matlicmatios. 

11.— Applied  J  (c.)   (;,.,,l„gy.' 

Srii.|irc  1  (»'.!  One    hrineh     of    Natural  l>hilo- 

I  sophy. 

K,-.)  TeP.graphy. 

'I'he  c.vaminalions    in   group   I.   consist   in   requiring   the 

actual    cxfciition  of  the   s]>cr-illril  \v><vV.      'I'he  candidate  is 

i'\;oiiii)((l   (irdly  in   conne.xioii  ultli  1hi>   worl;   submitted  as 

'I'he  Ibllowing  is  a  list  of  the  prize's,  seliolarsbips,  &c., 
open  to  competition  amongst  students  and  graduates  in 
Seience  and  ^ledieine  :— 

'I'hc  Xeil  .\rnott  Prize  of  .'in/.,  for  Ivvjierimental  Physics, 
tenable  for  one  year  l)y  a  student  of  Medicine.     A 
.second  prize  is  abinit  to  be  fnunrled  by  Dr.  Arnott. 
The  Hope  Chemistry    I'rizc  of  ."id/,  per   annum,   for  two 

years, 
liaxtcr  Pliysical  Science  Scholarship,  'id/,  a  yenr,  for  two 

yi-ars. 
Baxter  Natural  Science   Seliolarsliip,  i;i)/,  a  year,  for  two 

years, 
l-'alcoiier    Miniorial    Fellowshiii.    Kid/.    :,    yc;a-.    fr.r  two 

years. 
'I'ho    P.itlcs    I*ri-/.c.   for  the    most  ilis1in:j:uishcd  medical 

grailiuitc  each  year,  -\')l . 
To  cnconrage  original  research  in  llie  various  depart- 
ments of  Medical  Science,  the  L'niierdty  :iwards  annually 
one  or  more  gold  medals  to  those  graihiates  in  Medicine 
who,  in  their  Theses,  ha\-e  contributed  nvw  and  important 
observations  on  the  subject  matter  of  the  Thesis. 

(!.  Sl'^f;r.,s■|'ro^;^  as  to  Arn  kfqt  (i!Fj)  i-on  Scien- 
TiMc  IxsTiM'frrroN  wi>  |-ni;  'puf.  At)\'.\ncement 
OV    SCFRN(M^,. 

1,  2.:':    Xnhirnf  Pf> -/asn/./:  „. 
.\\i\  IS  urgently  rerpiired  in  the  forms  nf — 
I".)  Sptice  for  the  collection  of  iri<;ti-nnieiits. 
./'.)  (Ireatly   increased    acennunod;iti.:it    !;>r  the   Labo- 
ratory, The  iV-.'.'S.or  b'u  been  unable  to  admit 
all     who    have    applied.    ..nd   even    the    limited 
nnnibiT  admitted   ;ire    nn-fli    inconvenienced  hy 


!'■.)    Increii'C  of  grant  lor  Mer' 
('/.}  Crant.    for    jiurelr.'  ^e    of 

onlv  available    source,  : 

on  iheiii. 


nl  A.^i 


I.    rnu'/n-n/     I,! nnn,>,ni . 


(f  ib.sCl 


.iblr 


III    1 


.■llll 


I  iv.r 

lit  Pn 


caoable 


I..  It  aluMf.orai.  Assistant  lo  t  he 
-rd. ■Not,, I-  his  u'b.ilr  time  to  ,1. 

Incillua  nf  Mirli,. as,  s,b,.sidi..!he, lew  salary  thereupon 

mTr,-„o-y.    M.    would    |„.    proprv    (o    supply    (hv    Chair   with 

aslrniinniiral  inst ruiiuail s,  at  Irast    of  111,,  snialh-raml  i'n.>rc 

-'^'''I-'' '^-  I'^i^-i'ig   ■-■■(■lai  iv^-.inl  to   all    tho  .e  varieties 

MH'st   fM.ipH.,iily,.:,IU..  ,,„,,„    lh,:d:nlypra,.,ieal   :>p,a-a,i,ms 

"'.  '';";"'-l    ■^■^"' "".v.    T,ai- nal    A-tronon,v,  and   Cis- 

■■''  '^■■''■' ■-  -"•■li'il'l'ar.-uiisloh,.  liln.i.he>]-rndually 
,  ,  ,  ,  ,  ''"■'■il  ^ninnal  ^rant.  a  part  of  which 
'I' 'l':-|--M^'.  Id    di-.ivtini,    .,ntn.    |V..IVs.sor.  for 


|..n;.ln 


.  ,\(. 


In/lhe  ni,.|(nn.  ,„ 
in,   A  .Inmnniiciil 

n|.<. r    n.ill. 

Snl.r    I'/.hi,....,;, 


Sii 


I   , 


"-:      lo.l.nl.     h.niM     ,n.rthily 

I    r-Hl,.,,,,!    gclliiin-fheiV 

II"'  ''I""'  'VuMl.i  Ihcn  'inliil- 
'"  '  ■  ■'  '"  '  I  h„n..Hrthl,.  h„„l 
'-"■'■II  a    ihn|„ven,lr/,„™,.,.., 

"    '"  ••    "!■  Ihcannilrv,  ,m 

'['"•    ■'"■   "I'M-rvalinn    .il  T„lal 


I  pi 


rdenilv     ,1r. 


In 
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Kdlidnirgli. 
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5.  Agriculture. 

1.  Advanced  standard  of  teaching  in  the  secondary 
schools. 

2.  A  higher  appreciation  hy  proprietors  and  occupiers  of 
land  of  the  advantages  of  a  special  education. 

3.  The  establishment  of  a  Faculty  or  Defjartment  of 
Applied  Science,  in  which  Agriculture  should  be  included, 
examinations  held,  and  honours  conferred. 

4.  The  establishment  of  a  Chair  of  Agricultural  Che- 
mistry in  the  University,  or  of  a  Laboratory  attached  to 
the  Chair  of  Agriculture,  in  which  the  Chemistry  of  Soils, 
Crops,  Manures,  and  Feeding  Substances,  could  be  inves- 
tigated and  practically  taught. 

6.  Music. 
Degrees  of  Uachelor    and    Doctor  of  Music  should  be 
instituted  and  conferred. 

7,  S,  9.   Eiujhieeriny. 

Aid  is  required  in  the  forms  of — 

1.  A  class  room.— No  special  class  room  is  set  apart  for 
the  class  of  Engineering,  and  thus  much  difficulty  is  found 
in  arranging  models,  diagrams,  and  illustrative  experi- 
ments, 

2.  Funds  for  the  purchase  of  books,  and  especially  of 
])eriodical  literature.  The  Library  funds  of  the  University 
meet  demands  for  new  works  pubhshed  in  Great  Britain, 
but  they  ai'e  insufficient  to  subscribe  for  the  very  large 
number  of  Engineering  and  Scientific  Periodicals  pub- 
lished tlu'oughout  the  world.  These  periodicals  ai'e  perhaps 
the  most  valuable  part  of  the  literature  treating  of  Engi- 
neering, There  is  no  Hbrai'y  in  Edinburgh  containing 
any  great  number  of  them,  and  the  Chah-  suffers  seriously 
from  the  absence  of  those  periodicals  giving  intelligence 
as  to  the  yearly  progress  of  Engineering. 

'6.  An  endowment  for  a  lectureship  of  Mechanical  Draw- 
ing. This  class  requires  more  constant  super\'ision  than 
can  be  given  by  the  Professor  of  Engineering,  and  the  effi- 
ciency of  the  class  would  be  much  increased  by  lectures  on 
the  simpler  portions  of  Deseri])tive  Geometry.  Mechanical 
Dramng  is  not  properly  taught  in  any  class  in  this  city, 
and  its  acquisition  is  nevertheless  of  primary  imj30rtanee  to 
a  much  larger  class  of  the  community  than  is  embraced 
under  the  general  head  of  Engineering. 

-1.  The  endowment  of  lectureships  on  special  branches  of 
Jlngiiieering,  as,  for  example,  Telegraphy  and  Mining.  If 
such  endowments  were  granted,  the  grant  should  be  made 
for  five  years,  to  h&  continued  only  in  case  the  a^'erage 
attendance  of  .students  had  exceeded,  say,  1.5  per  annum. 
The  attendance  of  students  may  be  looked  upon  as  u,  fair 
test  of  the  success  of  a  Chair. 

5.  Recognition  by  the  State  of  degrees  granted  by  the 
University.  A  degree  of  Engineering  miglit  free  a  candi- 
date for  a  Government  appointment  from  any  mere  pass 
examination,  and  might  be  allowed  to  count  for  a  certain 
number  of  marks  in  comjietitive  examinations.  By  this 
means  training  would  be  encouraged  as  compai'ed  with 
cramming. 

10,  11,  12.   Chemistry. 
Aiil  is  urgently  requu'ed  in  the  forms  of — 

(«,}  Accommodation  for  the  Practical  Chemistry  classes. 
(h.)  Accommodation  for  the  Laboratory, 
(e.)  Increase  of  grant  for  Assistants'  salaries. 

l^J,  14.  Physiology. 

{a.)  A  room  better  hghted  for  teaching  the  use  of  the 
Microscope,  the  present  room  having  only  one  ^vindow 
available.  The  lectures,  consequently,  have  to  be  repeated 
two  or  three  times  daily  to  small  classes  of  students. 

{!}.)  Increase  of  annual  grant  for  purchase  of  diagrams, 
repair  of  instruments,  extending  the  collection,  and  the 
purchase  and  feeding  of  animals. 

(e.)  A  properly  constructed  court  yard,  with  cages,  in 
which  animals  may  be  kept  for  purposes  of  observation  and 
ex]jcriment. 

id.)  Increase  of  salary  for  Laboratory  Assistant. 

15,  16,  17.  Anatomy. 

Aid  is  required  in  the  forms  of — 

[a.)  Increased  space  for  the  dissecting  room,  lecture 

theatre,  and  apartments  for  3])ecial  research. 
(b.)  Addition  to  the  space  and  grant  for  flie  anatomical 

museum, 
(c.)  Increase  of   grant  towards    class   expenses    and 

Assistants'  salaries. 

18,  19.  Nufural  History  and  Minrraloyy. 
20.    Geolof/y. 


21,  22.  Botany. 

(a.)  Additional  grant  for  assistance  in  class  museums  and 
herbarium. 

(b.)  Allowance  for  microscopes  and  other  apparatus, 
models,  and  drawings  required  both  for  teaching  and 
original  investigation  in  Structural  and  Physiological 
Botany. 

(c.)  Allowance  for  class  jirizes. 

(d.)  Allowance  for  a  consulting  library  in  connexion  with. 
the  herbarium. 

23,  2-1.  Materia  Medica. 
Modern  improvements  point  to  practical  instruction  in 
Pharmacy  as  also  desirable,  but  the  accommodation  in  the 
Professor's  apartments  is  wholly  insufficient  for  that  purpose. 

25.  Practice  of  Medicine. 
Increase  of  salary  for  Class  Assistant. 
The    department    of  Medical    Psychology   and    Mental 
Diseases  requires  aid — 

1.  For  the  scientific  investigation  of  the  physical  condi- 
tions which  correlate  all  states  of  consciousness. 

2.  Access  to  an  hospital  for  the  insane,  or  clinical  wards 
for  their  practical  and  pathological  study. 

3.  A  suitable  retiring  room,  with  proper  conveniences  for 
the  placing  and  examination  of  objects  appropriate  for  class 
instruction.  The  Professor  is  wholly  destitute  of  any 
accommodation  of  this  kind. 

4.  Allowance  for  class  expenses. 

26,  27)  28.  Suryery. 
(a.)  Increase  of  salary  for  Class  Assistant. 
(b.)  Suitable  accommodation  for  teaching  the  classes  for 
Practical  Bandaging  and  the  course  of  Operative  Surgei-y. 

2iJ.  Midwifery, 
{a.)  An  addition  to  the  salary  of  the  Class  Assistant. 
(b.)  Addition  to  the  spilce  and  gi-ant  for  the  Museum. 
(c.)  Wards  for   clinical    instruction    in    Midwifery    and 
Diseases  of  Children  should  be  attached  to  the  Chair. 

30,31,32.   Palhalof/y. 

Accommodation  for  laboratory. 

Grant  for  Assistants. 

Grant  for  apparatus  and  instruments. 

Endowment  to  some  extent  of  the  Chair,  so  that  the 
Professor  might  devote  more  time  to  investigations  con- 
nected with  his  department. 

The  Chair  of  Pathology,  as  including  Morbid  Anatomy, 
ought  to  be  officially  conhected  with  the  Pathological 
Department  in  the  Royal  Infij'mai'y.  This  is  a  very  impor- 
tant matter,  both  for  teaching  and  for  scientific  progress. 

33.   Clinical  Medicine. 

(a.)  Room  for  the  instruments  required  for  clinical 
teaching  and  research. 

(i.)  A  suitable  laboratory  for  microscopic  and  chemical 
investigation. 

(c.)  Grants  for  Assistants. 

(d.)  Grant  for  purchase  of  instruments  and  for  class 
expenses. 

The  only  source  of  aid  is  the  funds  of  the  Royal  Infirmary 
of  Edinburgh,  which  are  not  collected  for  this  puri)ose,  but 
for  the  relief  and  cure  of  the  sick. 

34.   Clinical  Surgery. 
Aid  is  not  required  in  this  department  of  instruction. 

35,  Medical  Jarispradence. 
The  allowance  for  the  Class  Assistant  is  too  small. 

11.  Full  Details  as  to  Mode  of  Teaching  already 
sketched  under  b  above. 

These  are  1o  be  found  in  the  University  Calendar  for  1870, 
pp.  57  lo  164,  inclusive. 

From  the  foregoing  statement  of  the  requirements  of 
each  dej)arhnent  of  Science,  it  will  be  seen  that  the 
University  stands  in  urgent  need  of  great  additional  accom- 
modation, more  especially  in  connexion  with  the  ju-actical 
teaching  and  advancement  of  Science.  The  space  at  its 
disposal  for  museums,  laboratories,  and  other  a])artments 
for  practical  work,  is  far  below  what  modern  experience  has 
shown  to  be  necessai-y  for  efficiently  carrying  on  a  thoroughly 
organised  practical  system  of  instruction  and  original 
research. 

The  funds  at  the  disposal  of  the  University  are  altogether 
insufficient,  not  merely  to  provide  such  accommodation,  but 
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Sir, 


i4 

even  in  many  cases  to  obtain  the  necessary  materials    ami 
to  give  an  a/equ.tc  remuneration  to  the  C  ass  Assistant 

If  an  additional  grant  were    obtamc.l,    the    University 
would  be  enabled  to  develope  its  resources  as  a  teaching 
body,  and  to  give  much  more  L-ffieient  aul  than  at  i)rC3eiit 
in  the  Advancement  of  Science. 
A.  Gu^NT. 

JaiiuaiT,  K^;i-  IViocipal  mul  Viec-Chanccllor. 


The  Ko\al  Or.,sKi;vAT<.i;v,   KniKKi;u(;u. 

Uov:,l  (Ib.iTval.ni-v.  Ivlinbiii-h, 
IVh.  Sl.h.  IS71. 
I  VA-.c  to  announce  thut  I  have  |ire|mred,  and  am 
about  to  forward  to  yuu  printed,  a  ;slal(Mi;cnt  to  hiy  lirlnic 
the  Royal  Commission  for  Siicnlillc  In^tvui'tiori  and  tic 
Advancement  of  Science,  with  irlVrciicc  to  this  Kny;d  Oli- 
servatory,  aa  an  institution  essentially  for  Ww  Ad\an>>incut 
of  Science.  ,      ,      i      ■ 

Personally.  I  have  i,OLnc  uoLincxKni  willi  ilie  t  ni\cr.sily 
of  Hdinlmr-h,  ;v  Seientille  In^itriietiou  CoriionUmn  ;  bnt 
the  Royal  Oltscrvatoiy,  Edinlaii-'i.  has  no  ^uch  connexion. 
Its  chief  friends,  therefore,  in  tid.^  city  have  thou^hl.  that 
the  duty  devolved  on  me,  \U  Dii'cctor,  iS  repre^entni^' 
its  claims  to  Govcrniocnt  attention  l.erore  your  Royal 
ConimisMon,  the  terms  of  cvo' llfculion  of  wlncli  >eein  to 
them  to  promise  more  opcniii^j;  for  the  true  AdvLim-rnicnt 
nf  Science  than  aiiythiui;- which  has  been  inaugurated  by 
Ilcr  Majc-ty's  Uoverument  durin.u  tlie  last  half  century. 
I  remain,  &c. 

('.    PlAZZI     S.MVll). 

Astionnmer  Royai  for  SeoTlund.  and 
I'roiev.or  of   Tnictical  A-,tn.nojiiv 
in  the  l'nivcr..ity  of  KdiniuirLdi. 
J.  Norman  Loekycr.  hl.st].. 

Secretary  to'tlie  Royal  Commission 
On  Scientific  Instruction  and  the 
Advancement  of  Science. 


Uoyal  Observatory.  i:dir]bur-!i, 
Dear  Sir,  '  Feb.  SJth,  IS71. 

Ukkewiti!,  a^n'ceably  with  my  k-tter  of  yesterday, 
I  have  the  pleasure  of  scnihiii;  yuu  a  copy  of  iny  Report 
fur  tlie  Uoyal  (.'onHiiis-sion  tm  Scientifle  Instruction  ami  the 
Advancement  of  .Science,  and  1  forward  al.-o  a  roll  of  copies 
of  the  same,  so  that  there  may  be  an  cxauijilc  foi'  each 
Commissioner,  and  I  remain  ( pro  Roya!  ( )b.-er\ntory. 
Edinburgh), 

Youi^,  .Ve. 
J.  Xorman  Loekyer,  Esip.  C.  Piazzi   S.m-iTi: 

Secretary  to  the  Royal  Ccjmmissioii 
On  Scientific  Instruction  and  tlic 
Advancement  of  Science. 


['Ilic  following  is  the  statement  referred  to  m  P 

Piazzi  Smyth's  forefjoing  letters.] 

St.\trment  j)rei»ared  for  the  Royjil  Ot.itimj  ,irni  nr 
tific  Instruction  and  the  Ad  V;u,eeiii((ii  oT  Svw 
<;.  Plazzi  Srnytb,  the  prcMMil,  Itliretor  .>i'lhr 
vatory  ;    l''eljruaiy  IH/l. 

1.  'Iliis  Royal  Observatory  is  Init  a  small  eMabli- 
peculiarly  eircumscrilied  to{»,  and,  as  it  w^'w.  inpfr 
several  sides,  yet  enjoying  some  iii-,(inc1  ive  fe;i.l 
foundation,  neighbourhood,   and    opportuuif ie-,  uhi 

already    enabled    it   to    perform    u.   eoir  iderubh-   ; 

useful  work,  cither   mjt  al.   ail,   or    \'(i'y    hi  lie.   alln 

elsewhere;  antl   it   roighl,  n\\<.U-v   i e    rii\'oiital)li' 

iitanecs  for  develo|iment  I.Iiilo  il,  h;!.:-;  yel.  coj.iyed,  be 
to  accomplish  jiiinh  mori'  of  ii,r  aio^  fh;n;i'elrn;  lie 
for  the  iidvan''ctrirnt,  of  .icHuce. 

2.  It  is  a  (Jovei'mnnit  Oh  „-;■>■■' nry,  iiNihT  IIk 
immediiLtcly  of  thr  Setiel^n-  ,,l  Hhili-  \'n;-  llumr 
Wli<.:-f:  Olfiee,  in  e-Mijii  mD  i.„,' ■,-!  H  the  'rir;i...iirv.  Is  | 
for  now  more  thitn  ]i,  <|n;iilrr  nl  ;i,  ecu  I  n  ir  l-/|lir  ii 
of  the  late  AstrononM-:,!  |  „■,!  if  kI.Im,,  ,\\  I'dinhor 
original  founders  of  I  Ie-  (  lb  ei\-,ili,i  y  wil  ii  l  luir  r.-vn 
and  voluntary  snbscr.iil/nm  ■),  in  iu-y^  il.  up  hi;il 
time  as  "a  pl'o]i(;i' and  imleprndeol.  i;n\;i!  (  )b  ni 
Its  personal  cstabbihmc'I  .on  ,i  ,l'^  uf  ;,,'  I )!,  ,■,■!,„■, 
by  Oovernmcnt,  "  AsiroMonicr-l;(,y;Ll  r,,r  Seol.hn,, 
two  Assistant  Oh-:en-r'rs.      V.'M'-    its    i,e  I  iinMeul,,' 


;i  The  .situation  is  on  the  summit  of  the  Calton  Hill  m 
the  midst  of  the  city  of  Edinburgh,  with  an  admirable 
foundation  of  the  firmest  trap-rock  for  Meridian  piers; 
but  inordinately  exposed  to  violent  winds,  superabundant 
;]moke.  and  injurious  chemical  vapours ;  with  no  oppor- 
tunity cither  loi'  adding  to,  or  altering  in  any  manner,  the 
actual  building,  llu:  masonry  of  which,  while  it  is  exceed- 
ingly substantial,  architectural  even  to  successful  classicism, 
and  ornamental  to  the  city,  is  yet  on  a  very  contracted 
scale.  The  building,  moreover,  is  inconveniently  isolated, 
too  little  protecrted,  and  with  the  Astronomer's  house  along 
way  i>ff.  at  the  foot  of  the  hill,  and  without  possibility  of 
being  brought  any  nearer. 

■I,  The  path  of  work  and  u,sefulness  cliosen  for  this 
Obscr\atoi'y  by  'I'honias  Henderson,  the  first  ai)pointed 
Aslronomei-R'iyal  for  Scotland,  in  l<S.'(4,!iad  sage  reference 
to  111!  these  rilling  data  of  eireumstance ;  and  consisted, 
mainly,  in  Mcriilian  observations  I'or  place,  chietly  of  small 
st;ir,..'  The  system  so  begun  has,  with  due  regard  to  the 
ju-ecederice  and  deservedly  high  claims  of  the  Royal  Ob- 
.■-er^atory,  (ireenwich,  been  continued  u])  to  the  present 
time,  and  has  been  found  exceedingly  apjirojn-iate :  12 
(|uarto  volumes  of  the  (Jbsci'\-ations  thus  obtained  have 
Ijcen  i>]'in(ed.  a  l.'Hhis  now  in  jtrogress  at  the  press  ;  and 
the  system,  it  i;  to  be  hoped,  will  never  be  pven  up  so 
long  as  tlie  natiou  culti\'ates  exact  Astronomy ;  the  most 
lirecious  I'ouiid.ition  j  of  ^vhich  noblest  of  the  sciences,  in 
dynamics  oi'  the  starry  heavens,  rmiy  be  conlidcntly  expected 
to  bethus  furnished,  illustrated,  and  strengthened  as  gene- 
lation  alter  geiK^ration  of  obscrvcri  jia'-sc-,  away. 

5.  ('oincidently,  liowcver.  both  with  the  above  work, and 
some  other  phases  of  uscfulneris  to  the  community  which 
may  he  g-athcred  from  the  Rejtort  on  the  employments  of 
last  year  in  Enclosure  II.  [^ee  fuither  on],  the  present 
IHrector  has  aimed  at  introducing  eertaiti  extra-Meridian 
Observations  of  a  more  special  and  experimental  character 
as  ]iart  of  his  roll  of  duties.  For  if  these  additional  re- 
searches are  of  so  nice  or  discriminating  a  character  that 
they  require  to  he  followed  up,  not  on  the  smoky  Calton 
Hill,  nor.  indeed,  in  any  portion  of  our  cold  and  cloudy 
high-latitude  part  of  the  Northern  Hemisphere,  but  by 
(■cca.sional  expeditions  to  more  Southern,  favourable,  and, 
sometimes,  even  distant  regions  of  the  Earth's  suiface, — he 
considers  that  his  forced  non-residence  at  his  Observatory, 
— a  drawback  to  him  when  at  home,  unknown  amongst  aU 
the  other  public  Observatories  of  the  country,  besides  the 
damp  and  Jiiurkincss  of  its  situation  even  at  the  best,  points 
him  out  ]ire-emincntlyas  the  one  of  all  others  of  the  British 
professional  astrom^mers  to  he  charged  with  the  duty  ofcul- 
'vating  "  |ieri|iatetir,'"  as  well  as  "  stationary."  astronomy. 
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modern  and  active  Aatronomer-Royalship  of  Scotland  from 
li,  much  oldei-  appointment  to  which  it  has  very  needlessly 
been  tacked  on  by  name,  i.e.,  the  Regius  Professorship  of 
Practical  Astronomy  in  the  University  of  Edinburgh;  an 
undeveloped  and  impossible  College  Chair  which,  for  many 
reasons  set  forth  several  months  ago  in  writing  to  the 
Principal  of  the  University  for  presentation,  on  his  part,  to 
the  Royal  Commission,  can  never  expect  to  be  really  useful 
to  the  College,  tHough  it  is  always  exceedingly  obstructive 
and  restrictive  to  the  Observatory. 

9.  Freedj  therefore,  then  from  the  inopportune  trammels 
of  this  mere  ghost  of  a  Cliairin  the  University,  and  enabled 
by  Government  to  obtain  the  appropriate  instruments  and 
to  pay  for  their  transport  on  scientific  journeys,  the  Astron- 
omer-Royal for  Scotland  firmly  believes  that  he  and  his 
official  successors  would,  under  Divine  Providence,  be 
enabled,  in  this  manner,  to  do  more  good  work  both  for  the 
advantage  of  Astronomy  and  the  credit  of  the  Royal  Obser- 
vatory of  Edinburgh,  than  by  spending  twice  the  sum  on 
the  present  miserable  arrangements  and  conflicting  interests 
of  those  two  most  opposite  and  ill-agreeing  institutions  ; 
viz.,  on  the  one  hand,  the  huge  University,  pre-eminently 
for  the  teaching  of  science  as  a  branch  of  general  education, 
and  for  "  coaching  "  young  men  through  the  difficulties 
of  competitive  examinations  in  order  to  their  gaining 
salaried  or  money-making  situations  in  the  ordinary  affairs 
of  life;  and,  on  the  other  hand,  the  small  Obsei-vatory,  for 
advancing  Astronomical  Science,  and  for  giving  some  in- 
struction in  it  also,  but  to  those,  by  preference,  who  are 
prosecuting  it  for  its  own  pure  and  exalted  sake  alone. 

ENCLOSURE  I. 

Financial  Statement  of   the  Royal    Oqservatouv, 

Edinburgh,  for  1871. 

The  whole  of  these  sums  are  derived  fi'om  Parliamentary 

Grants,  and  there  are  no  others. 

£     s.   d. 
A. — Personal  Salaries. 

(1.)  The  Astronomer  Royal  for  Scotland, 
under  the  pay-office  name  of  "  Pro- 
fessor of  Practical  Asti'onomy  in  the 
University  of  Edinburgh,"  but,  in 
intention,  as  above,  per  annum  -  300  0  0 
( 1')  The    Astronomer    Royal    for    Scotland, 

both  by  name  and  in  intention  -     100     0     0 

(This   is  a  late  addition,  accorded 
by   Government,  on   account  of 
the  total  insufficiency  of  the  for- 
mer sum,  after  an  experience  of 
30  years,  for   the  duties  of  the 
situation.) 
(1")  A  residence  (nearly  free)  for  the  same 
officer  at  15,RoyalTerrace,Edinburgh. 
This  is  a  new  house,  recently  built 
by    Government,  containing    several 
public   rooms  for  the   Royal   Obser- 
vatory,    besides     the     Astronomer's 
private  apartments ;  and  is    so  very 
much  more  suitable  to  Astronomical 
life  and  work  than  the  Astronomer's 
former  house,  that  it  must  be  regarded 
as  a  most  admirable  move  on  the  part 
of  H.M.  Government,  and  the  chief 
boon    they   have    conferred    on    the 
Observatory  of  the  late  Astronomical 
Institution  of  Edinburgh  since  they 
first  carae  into  use  or  possession  of 
that  building  .37  years  ago. 
{'2.)  Thefirst  Assistant  Observer,  per  annum     200     0     0 
(2.')  A  free,  but  too  contracted,  residence  in 
the  tower  called  "■  the  Old  Observa- 
toiy,"    within    the    grounds    of    the 
present  Royal  Observatory. 
(3.)  The   second    Assistant    Observer,    per 

annum  -  I'W     0     0 

{3.')  Additional  Meteorological  computation 

pay,  per  annum  -  -       10     0     0 

And  increasing  by  10^.  per  annum 
to  50^. 
(3.")  No  residence  yet  accorded,  but  held  to 
he  very  desirable. 

B. — Observatory  Allowances. 

(I.)  For  lighting,  cleaning,  warming,  ser- 
vants' wages,  repair  of  instruiuents, 
postage,  stationery,  and  all  contingent 
expenses,  except  the  maintenance  of 
tlie  buildings,  per  annum      -  -     200     0     0 

(This  sum,  though  more  than    it 
used  to  be,  is  yet  found  to  be 
2Cnci.~TI.  App. 


sadly  insufficient;  for  it  allows 
of  no  purchase  of  new  apparatus, 
no    important;  improvements  or 
salutary  changes  such  as  expe- 
rience and  use  suggest  from  time 
to  time,  no  special  investigations 
of    physical  circumstances  and 
difficulties  which  often  crop  up 
during  long  series  of  astronomi- 
cal observations,  no  purchase  of 
new  books,   not  even  the  com- 
plete binding   of    the    old    and 
presented    ones,  and  Hmits  the 
foreign  correspondence.) 
(2.)  For  Meteorological  computations  for  the 
Registrar-General  of  Births,  Deaths, 
&c.,     in     Scotland;    also     printing, 
stationery,    &c.j  for  the    same,    per       Ji     s.    cl. 
annum  -  100     0     0 

(3.)  The  maintenance  of  the  Royal  Observa- 
tory buildings  is  assigned  by  Govern- 
ment to  the  Office  of  H.M.  Works, 
and  is  attended  to  by  the  local 
Superintendent  thereof,  R.  Matheson, 
Esq.,  in  a  first-rate  and  most  satis- 
factory manner. 
(4.)  The  printing  of  the  Astronomical  Ob- 
servations is  conducted,  by  Order  of 
Government,  under  the  care  and 
superintendence  of  H.M.  Stationery 
Office,  and  is  highly  approved. 
(5.)  There  is  a  Board  of  Visitors  to  the 
Royal  Observatory,  Edinburgh,  con- 
sisting of  10  Members,  5  official  and 
5  unofficial,  but  all  of  them  decided 
on,  and  appointed  by  H.M.  Govern- 
ment ;  the  unofficial  Members  being 
so  chosen  as  to  represent  both  the 
late  Astronomical  Institution  of  the 
City,  which  originated  and  actually 
built  the  present  Observatory,  and 
several  other  Associations,  and  Classes 
of  Citizens  who  have  in  later  years 
been  more  or  less  donors  to,  and 
benefactors  of,  the  Observatory,  in 
its  various  efforts  for  advancing  As- 
tronomy. This  Board  receives  a 
printed  Report  from  the  Astronomer 
once  a  year,  and  communicates  there- 
on with  H.M.  Government,  as  repre- 
sented by  the  Principal  Secretary  of 
State  for  Home  Affairs.  The  services 
of  the  Board  are  enth'ely  Honorary, 
except  in  the  receipt  of  a  copy  of  the 
publications  of  the  Observatory.  But 
it  is  considered  that  a  salary  for  the 
Member  who  acts  as  Secretary  to  the 
Board  would  be  highly  expedient,  in 
view  of  the  more  onerous  and  posi- 
tive character  of  the  duties  which 
fall  to  his  share,  and  require  to  be 
both  promptly  and  punctually  per- 
formed. 


ENCLOSURE  11. 

A  Year's  Work,  of  the  Royal  Observatouy  Edin- 
burgh, as  described  in  a  Report  recently  prepared  by 
request  for  the  Anniversary  Meeting  of  the  Royal 
Astronomical  Society  of  London;  February  18/1. 

1.  During  the  past  year,  the  daily  Times  services,  by 
Electric  Ball,  Gun-fire,  and  Controlled  Clocks,  have  been 
continued  as  usual.  Also  the  more  laborious,  and  equally 
obligatory,  work  of  computing  the  bi-diurnal  observations 
collected  from  each  of  65  Town  and  Country  stations  nf 
the  Scottish  Meteorological  Society,  and  sending  the  chief 
results,  in  certified  forms,  to  be  printed  by  the  Registrar 
General  of  Births,  Deaths,  &c.,  in  Scotland  at  the  end  of 
every  month  and  quarter;  and  they  have  been  printed 
accordingly. 

2.  The  long  kept  up  weekly  observations  of  the  carefully 
planned  and  very  accurate  series  of  the  Edinburgh  Obser- 
vatory rock-tliermometers,  have  recently  been  reduced,  on 
one  uniform  plan,  from  their  commencement  in  1;^37, 
down  to  the  end  of  18G!) ;  and  in  that  shape  have  been 
communicated  to  the  Royal  Society  of  London,  A  dis- 
cussion of  certain  supra-annual  cycles  of  temperature  in 
the  earth's  surface  crust,  tlms  arrived  at,  accompanied  the 
MS.  figures  ;  together  with  a  forecast  founded  upon  them, 
of  the  temperature  chai-acteristics  to  be,  of  the  preaont 
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reason  ■  the  date  of  communication  of  that  forecast  having 
been  the  beginning  of  last  March. 

3  Excepting  only  a  few  instances,  the  usual  Meridian 
OI)icrvations  of  stars  for  place,  with  the  Transit  Instru- 
ment and  Mural  Circle,  have  been  discontinued  for  a  time; 
partU',  because  there  has  been  only  one  assistant  in  the 
Ob:-tTratory  durififf  a  large  portion  of  the  year;  and  partly 
in  onier  to'allow  of  the  computation  of  |iast  ob-scrvations 
in  Ri^ht  Ascension  and  N.  Polar  distance  being  more 
speedily  overtaken. 

4.  A  Rejiort  of  34  pages  with  several  plates  (intended  to 
appear  also  in  the  l.'-fth  volume  of  the  Kdinbnrgh  Astro- 
notnical  Observations  now  commencing  at  the  prc^s), 
addressed  to  the  Government  Board  of  Visitors,  has  l)een 
printed  by  the  Astronomer  during  the  past  summer,  and 
ici^rirmlly  circulated,  it  contains,  amongst  otlier  ()I»scr- 
viitury  topics,  an  inquiry  into  the  ihictuatious  of  the 
po'.iti'on  of  the  Transit  instrument  on  the  ("alton  Hill, 
during  the  last  2'.)  years,  and  traces  them  up,  both  as- 
tronomically and  experimentally,  at  last,  it  is  believed,  to 
tbuir  true  source,  viz.,  the  untoward  ])hysica]  nature, 
touching  thermotie  effects,  of  the  particular  kind  of  stone 
in  wliich  the  .^aid  jiit^rs  arc  cnn-tructcd  ;  and  an  in(]uiiy  is. 
thon'lbre.  now  nuieli  desired  to  be  commenced  into  the 
dcu'rces  of  siiitability  of  different  materials  for  the  most 
cxLiclini^of  the  astronomical  ret|uiremcnts  of  a  first-class 
Mi'i'idiau  Observatory. 

5.  To  accomplish  all  the  aliove  oul-iiirn  nf  work,  under 
the  difficult  circumstances,  too,  which  oecurrcil.  much 
extra  labour  was  demanded  ft'om  each  person  in  the  Ob- 
servatoiT;  and  the  Astronomer  sjicaks  with  tlie  higliost 
prai-e  of  Sir.  Alexander  Wallace,  the  fir^t,  and,  for  a  large 
prtit  <if  the  yeai%  his  only  Assistant.  As  to  himself,  the 
JiiIi;iburL;h  A.-tmnomcr  did  not,  and  could  not.  kavT  his 
po>t  on  the  hiil  for  a  single  day  throughout  the  whole  of  the 
pa  it  year.  It  has  come  upon  him,  t'lerefore,  rather 
severely  at  the  lost.  es]iccially.  too,  after  conducting  a 
corrC']iondence  through  several  months  with  the  Uni- 
versity of  Edinburgh  bearing  most  distinctly  upon  the 
d(niblc  a]ipointment  of  the  Itoyal  Scientific  Conmiission  of 
la^t  May  in  Londun.  and  its  connexion,  in  its  one  half  (jf 
Seicntiflc  Instruction  or  "teaching,"  with  the  ancient 
University,  and  in  its  other  iialf  of  tlie  Advancement  of 
Scirnee,  "  by  otlier  methods  than  teaching,"  with  the 
mudt.Tn  Obser\'atory  on  tlie  Calton  Hill,  that  the  said 
C:ii'.'r-ity  has  '-lo  acted  a.  to  countenance  a  |iopular 
d'.  I  II. n  to  the  eli'cct  of  the  Astronomer  being  a  sinecurist, 
'■\  .1  ;in  idler,  and  the  only  person  belonging  to  the 
(.  '"L-e  who  does  nothing,  ur  next  to  nothing,  for  his  ])ay. 
_.  >\\\  v.hatever  ]iarticle  of  pay  or  cinoUnnent  iie  ^ets. 
wl,'  'ler  directly  orindirectly,  and  it  is  not  much  altogether 
a^  i^parc-rl  willi  that  of  Ids  [)etrs  both  at  homr  and  in 
til  .'■'lonies  come-;,  not  from  the  (.'nllegc,  but  frrjm  the 
O  innient;  and  caii  be  shown  to  ha\c  _been  given,  in 
in  :  i1  ion,  for  the  work  in  the  Royal  Observatory;  which 
V.-'  :,  too,  the  A-,tronomcr  does  labour  at,  as  a'trendv  set 
fo:-'t,  bothjby  night  and  i>y  day,  and  even  then  cannot  fuily 
jiCw'et.  Yet  the  College,  taking  shiirji  advant;ige  of  a 
rnc.c  nominal  form  untler  which  jiart  of  the  money,  for 
cof\'  luence  r-akc.  is  ])aidby  (Jovernment  to  its  Astronomer, 
cr;'  ^  the  sum  ]irominent)y  in  their  own  l!ni\-erNity 
]■'-.'■■■ -H^  a;  lielonging  to  the  (.lolk-ge,  or  as  the  endowment, 
pn,-  an'l  rdmple.  of  a  "  (^hair '"  therein;  wliile  they  arc 
ef|n;.ily  careful  to  keep  out  oi'  view,  in  the  :>amr  ].kiee.  idl 
ipiriiiion  of  the  work  done  for  that  money  within  the 
li;.  il  Ob  .fi-v!it,ory.  And  if  the  College. /..■.  the  UnivcrMty, 
wi:  iti  all-compelling  ptjwr^i-  on  public  opinion  in 
iC(!',:l)nr;.d),  is  to  he  allowei' 
dei.,;'., din- from  Mie  A;,tron. 
"n  ti.r.  Calton  Hill,  the  fnil 
f'l'l.  -.-or  \-u,  Cullr-e  i^nrpoM'';  wilb 
w,V  ,  ar^l  c,tahli-.l.  that  ai  (lie.  oi, 
C!vi  .■■.ue.tly  rani  bis  salary,  who,  it 
to  .-.^U-rM  to  ).l,i:  A-,t,i-uriuinrr",;  ^iliv 
rri1;  •■■  --:!.;. <c,tive  (hiiio,  ;,|.  llir  :  rlC  ■ 
It'.  ;,!  OI;.M-v:i1o)-v':-  I'of  nin  .  ;,  or, 
!-'■  :-:  l>.Vo.,ncli  vrLTdld/ 
tlic    :olrlitioh    i,r    ro'ir     ,,„ 
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Itoyal  Observatory,  K,!i.iliMi-ii 
SiiU  rVbrnary  i:u,h,  IM^T 

I    iiicn    to    acknowledgr    yours    of    l.h,:     (()t,|,    insbinf 


stating,^  firstly,  that  you  have  laid  my  Report  before  the 
Royal  Commissionerg,  and,  secondly,  that  they  will  shortly 
ask  me  to  appear  before  them. 

For  the  first,  I  thank  you ;  and  for  the  second  also,  in 
the  evident  intention  which  it  shows  on  the  part  of  the 
Commissioners  to  go  into  their  important  duties  thoroughly, 
but  as  to  the  carrying  out  of  this  No.  2  in  practice,  pray 
allow  me  to  say  that  the  i)rospect  rather  troubles  rae; 
liccause,  on  one  side,  my  contracted  income  does  not  allow 
of  my  visiting  London,  and,  on  the  other,  unless  the 
(picstioiis  to  be  asked  ms,  vim  voce,  are  put  as  clearly  and 
ilistinctiy  as  I  have  made  our  transit  clock  here  strike  out 
its  seconds'  ticks  most  audibly,  I  may  have  considerable 
difficulty  in  fully  hearing  them. 

Hence,  I  do  trunt  that  the  Royal  Commissioners  may 
find  it  possible  to  send  me  what  questions  they  see  fit  to 
ask,  by  letter;  an<l  tliey  shall  find  both  in  the  promptness 
and  dii'cctness  of  the  replies,  that  my  respect  for  their  work 
and  position  is  not  less  tlian  that  of  any  of  the  parties 
wiio  may  attend  |)ersnn!d!y. 

1  remain,  &c. 

C.  Vi.w.y.i  Smyth, 
Astronomer  Royal  for  Scotland. 
J.  Xorman  Lockyer,  I'^sq., 

Secretary  to  the  Rm-al  Commission 
On  Scientific  Instnxction  and  the 
Advancement  of  Science. 


l'xfvi;i;siTv  "Ji-  Dublin'. 

I-N  laying  before  the  Commissioners  a  statement  of 
the  present  condition  of  our  Scientific  School,  we  pr(i])ose 
to  ;uloi)t  the  same  division  of  the  subject  with  that  indicated 
in  Her  Majesty's  Commis.'=ion  itself,  stating:— 
^  1,  The  i)rovislon  made  in  the  Universitv  of  Dubhn  for 
Scientific  Instruction. 
-'.  The  i>rovision  made  for  the  Advancement  of  Science. 

I. 

Scientific  instruction  is  gdveii  either  as  a  part  of  "enerat 
cdiicatton  or  m  connexion  mth  the  special  profe"ssionat 
Schools  of  Medicine  and  Engdneering. 

(I.)  Genera!  Scientific  Instruction  is  eivcn  partlv  hv  the 
lutor>,  paK'.y  by  the  Professors.  Bv  an  arrangement 
among  the  former,  this  duty  is  always  assi:-ned  to  those 
who  have  shown  that  they  possess  a  special  aptitude  for  the 
task,  and  the  same  rule  is  adopted  in  dividim,'  amon-^  the 
lecturers  the  different  branches  of  Science.  ^Tro^-ision  is 
aho  maile  for  the  different  cajiacities  of  the  Students  by 
tile  institution  of  two  classes  of  Lectures,  called  respectively 
"Ordinary  Lectures,"  and  "Honour  Lectures;"  the  first 
hein--  intended  for  ordinary  Students,  the  second  for  the 
big  her  cla.s  of  Students,  who  asi>irc  to  Coilciriate  Honours 
;nid  Irizcs.  In  the  .(un.or  Clashes  this  I.ru^^sion  for  the 
ditterent  capacities  of  Student,  has  been  carried  even 
J.u-.her,  by  the  nppomtincnt  of  separate  Lecturers  for  the 
higher  and  lower  Classc=  of  Candidates  for  Scientific 
Honours. 

TIk-  Lortiu-os  „f  tl,e  Profossurs.  so  far  as  tliev  n'sard 
,m.,K.™l  nli,(„t,on,  have  licei,  to  a  cortaii,  exto.it  arranffcl  on 
a  sira.lav  |,n„c,|,lc.  W  hprovcr  it  lias  hccii  ]H.ssil,lc  to  lii-oviJe 
a  s,-fmi,l  l„,.t„iTi- on  tl.c  subjoct  tvoatnl  hy  the  IVolessor, 
1  .0  »ttc;nho„  ot  tins  attc-  has  la-on  oonflne,]  to  the  hitthrr 
■lass  of  Students  I  ns  ,s  the  rase  ,vi,h  the  iWessors  of 
"  an.l  A|.ph,sl  Mathematies,  „l,o  onlv  leetuve  Can- 
■li  a  OS  In.  I'cllowslup,  Mo,lr,:,torshi|,,  ami  Seholai-ship. 

l"-^-l"n-;ftholV„fesso,.s,hllV,.f,-onUhose„fT,',tor.s. 
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any  two  ..f  the  three  foilowing  Cou,,,;,".'ll' 
MatliciiKitical  Physio^ 
l']x])eriinental  I'hysirs 
Classics. 
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It  will  thus  be  seen  that  Experimental  Science  forms 
part  of  the  Arts  Course  in  Trinity  College.  The  same  is 
true  to  a  certain  extent  of  Natural  Science.  Some  years 
ago  a  Tripos  was  founded  for  these  subjects  combined. 
This  has  been  lately  sulidi^dded  into  two  ;'  the  one,  which 
is  called  "  Moderatorship  in  Experimental  Science,"  in- 
cluding the  Sciences  of  Light,  Heat,  Sound,  Electricity, 
Magnetism,  Chemistry,  and  Mineralogy ;  the  other,  which 
is  called  "  Moderatorship  in  Natural  Science,"  including 
Geolog'y,  Zoology,  Botany,  with  Physiological  and  Com- 
parative Anatomy.  It  has  been  resolved  to  complete  the 
connexion  of  Natural  Science  with  the  Arts  Course,  by 
placing  it  on  the  same  footing  with  Experimental  Physics 
as  an  alternative  subject. 

Instruction  is  given  in  Experimental  Physics,  both  by 
Lectures  and  Demonstrations. 

The  Professor  of  Experimental  Philosophy  lectures  on 
Heat,  Electricity  and  Magnetism,  Sound  and  Light.  Junior 
and  Senior  Sophisters  obtain  credit  for  terms,  by  attending 
these  Lectures  along  with  others.  Students  in  the  Pro- 
fessional Schools  of  Medicine  and  Engineering  are  also 
required  to  attend. 

In  connexion  with  the  instruction  given  in  the  Experi- 
mental Sciences,  there  is  a  Museum  of  Natural  Philosophy, 
which  contains  a  Collection  of  various  Philosophical  Insti'u- 
ments,  adapted  to  illustrate  the  different  departments  of 
Natural  Philosophy,  A  Museum  of  Geolojiy  and  Miner- 
alogy, which  contains  Typical  Collections  of  Minerals  and 
Fossils.  And  a  Laboratory  of  Practical  Chemistry,  divided 
into  compartments,  each  furnished  with  a  complete  set  of 
the  ordinaiy  reagents,  and  capable  of  accommodating 
nearly  sixty  Students  working  simultaneously.  The 
Students  have  been  so  anxious  to  avail  themselves  of  the 
advantages  thus  afforded,  that  the  Laboratory  is,  during 
working  hours,  quite  full. 

The  Natural  Science  teaching  in  Trinity  College,  Dublin, 
is  conducted  by  the  Professors  of  Geology,  Mineralogy, 
Botany,  and  Zoology;  the  arrangements  for  instruction  are 
the  following : — 

The  Professor  of  Geology  delivers  three  Courses  of 
Lectures  annually,  on  Physical  Geology,  Petrology,  and 
Paijeontology.  He  has  also  under  his  care  the  Paijeonto- 
logical  Museum,  containing  a  good  Collection  of  Typical 
Fossils,  arranged  Zoologically. 

The  Professor  of  Mineralogy  delivers  one  Course  of 
Lectures,  and  has  sujiervision  of  the  Mineralogical 
Collection. 

The  Professor  of  Botany  gives  one  Course  of  Demon- 
strations, and  one  Course  of  Lectures  annually,  on  Struc- 
tural and  Physiological  Botany,  and  is  Director  of  the 
College  Botanic  Gardens.  He  also  is  Keeper  of  the 
University  Herbarium. 

The  Professor  of  Zoology  delivers  annually  two  Courses 
of  Lectures  on  Animal  Morphology  and  Classification,  and 
has  under  his  care  the  Zoological  and  Ethnological 
Museum,  containing  an  Excellent  Typical  Collection  of 
Specimens. 

It  is  in  contemplation  to  increase  the  amount  of  instruc- 
tion in  Natural  Science  afforded  to  the  Students,  and  the 
Natural  Science  Professors  hai-e  submitted  to  the  Board  a 
scheme  of  a  two  years'  Course  of  Lectures  on  this  subject. 

Beside  the  arrangements  above  mentioned,  there  is  a 
Course  of  Lectures  on  Comparative  Anatomy  delivered 
annually  by  the  Professor  of  Anatomy  in  the  Summer 
Session,  which,  though  primarily  intended  for  Medical 
Students,  is  opened  fi-eely  to  all  Arts  Students  of  the 
College. 

A  School  was  established  about  30  years  ago,  with  the 
view  of  enabling  Students  in  Arts  to  oljtain  the  Theoretical 
and  Practical  insti'uction  necessary  for  the  Profession  of 
Civil  Engineering. 

The  Instruction,  which  is  given  partly  by  Lectures,  and 
])artly  in  the  Laljoratory  and  the  Field,  extends  over  three 
years,  at  the  end  of  which  Students  may  present  them- 
selves for  the  final  Examination.  Those  who  have  passed 
this  Examination  are  qualified  to  obtaim  a  Degree  or  a 
License  in  Engineering  from  the  University. 

The  Subjects  of  the  Course  are  distributed  as  follows  :— 

Fu-st  Year.— Mathematics,  Theoretical  Mechanics,  Che- 
mistry, and  Mineralogy. 

Second  Year.— Practical  Mechanics,  Experimental  Phy- 
sics, Dra^ving  and  Surveying. 

Third  Year. — Geology  and  Practical  Engineering. 

A  Museum  of  Engineering  Models,  illustrative  of  the 
principal  Practical  Operations  of  Cnnl  Engineering,  is 
attached  to  this  School.  It  contains  a  series  of  Models, 
illustrating  the  Progress  of  Invention  in  the  Steam  I'higane, 
Models  of  Locomotive,  and  the  Cornish  Pumping  Engine; 
a  large  Collection  of  Timber  Bridges,  and  Lattice  Struc- 
tures. 

Besides  the  Practical  Medical  Teaching  afforded  by  the 


Lectures  of  the  Professors  of  Medicine,  Surgery,  Materia 
Medica,  Medical  Jurisprudence,  and  Midwifery,  the  follow- 
ing system  of  Scientific  Training  is  afforded  to  Students  :— 

In  Anatomy  and  Physiology,  instruction  is  given  by  the 
Professor  of  Anatomy,  who,  during  the  Session,  attend;; 
daily,  assisted  by  the  University  Anatomist,  and  by  a  Stafi' 
of  Six  Demonstrators,  giving  Practical  Instruction  to  the 
Students.  A  large,  new,  and  airy  Dissecting  Room  was 
built  six  years  ago,  fitted  up  with  all  the  modern  appliances 
for  Anatomical  Teaching.  The  Professor  of  Institutes  oi' 
Medicine  iiives  an  x\nnual  Course  of  Lectures  on  th:'t 
branch  of  Physiology. 

There  is  also  a  large  Anatomical  Museum,  open  daily  to 
Medical  Students,  under  the  charge  of  a  Curator. 

Instniction  is  given  to  Medical  Students  in  Physical 
Science,  by  the  Professors  of  Experimental  Physics  and 
Chemistry,  and  an  extensive  Chemical  Laboratory  is  avail- 
able for  Practical  Teaching. 

II. 

The  provisions  made  forthe  Advancement  of  Science  m.iy 
be  classed  under  three  heads,  namely  : — 

1,  Foundation  or  organisation  of  Professorships  in  dii- 
ferent  departments  of  Science. 

2.  Foundation  or  improvement  of  0bser^'atorie3  and 
Laboratories. 

1.  Within  the  last  40  years,  six  new  Scientific  Pro- 
fessorships have  been  founded  in  the  University  of  Dublin, 
namely : — 

Professorship  of  Ciidl  Engineering. 

Professorship  of  Applied  Chemistry. 

Professorship  of  Geology. 

Professorship  of  Mineralogy 

Professorship  of  Zoology. 

Professorshi])  of  Surgerv. 

Within  t)ie  same  period,  five  already  existing'^Prufossor- 
ships  have  been  organised,  in  such  a  way  as  greatly  tu 
increase  their  efficiency,  namely  : — 

The  Professorship  of  Pure  Mathematics. 
'Z'he  Professorshi[)  of  Applied  Mathematics. 
The  Professorship  of  Experimental  Philosophy. 
The  Professorship  of  Astronomy, 
'i'he  University  Anatomist. 

L*.  Within  the  same  period  a  new  Observatory  has  been 
erected  for  the  special  purpose  of  Observations  in  Meteoro- 
logy and  Ten'estrial  Magnetism.  In  this  Observatoiy  an 
elaborate  series  of  ohseiwations  at  stated  hours  has  been 
carried  on  during  a  lengthened  period  ;  and  the  results  of 
these  observations  for  the  first  11  years  have  been  recently 
published  in  two  quarto  volumes. 

The  Astronomical  Observatoi-y  has  lately  received  large 
additions  and  improvements.  The  large  object  glass  pre- 
sented to  Trinity  College  by  Sir  James  South  lias  becTi 
mounted  as  an  Equatorial  in  an  Obser\'atory  specially  con- 
structed to  receive  it,  and  a  nev.' Mei'idian  Circle,  with  a)' 
the  modern  improvements,  and  carrying  a  telescope  of  six 
inches  aperture  and  eight  feet  focal  length,  has  been  ordcreil 
from  Messrs.  Pistor  and  Martin  of  Berlin,  and  is  expected 
to  be  completed  in  the  course  of  the  next  month. 

It  is  proposed  to  erect  a  Physical  Laboratory  on  an  ex- 
tended scale.  This  when  complete  will  be  of  the  higbcbb 
utility  both  for  education  and  for  purposes  of  originti! 
research. 


Tin;  QuKi'^N'ri  UNiviatsi'LY  in  Ieel^va'D. 
Qu-ei'Ji's  Co/h'f/e,  Beffasl. 

Queen's  College,  Belfast, 
Sir,  _     _      July  18th,  1870. 

I  HAVE  the  honour  of  furnishing  and  now  sending 
the  return  required  in  your  letter  of  27th  June.  Some 
delay  was  occasioned  by  my  absence  from  home  for  a  few 
weeks  at  the  sea-side. 

If  any  other  infoi'mation  should  be  required,  i  fihrdl  1ie 
hajqiy  to  .■supply  it. 

I  send  by  this  post  (to  your  address)  a  copy  of  our  ( lollegc 
Calendar,  in  which,  at  page  173,  will  be  found  a  ii^jt  of  the 
salaries  of  professors,  and  also  of  private  endowment;;,  at 
pages  \('\i  to  ir>7. 

Ibave,  &c., 

v.  Siiur.DHAM  [Ieni;y,  President. 
Tile  Secretary,  Royal  Commi;:;;ioii  nii 
ScientiGc  Instruction,  ike 
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Keturn  of  Sums  derived  from  Parliamentary  Grants 
and  applied  to  Scientific  Instruction  in  Queen's 
College,  Belfast. 

Yearly. 
&     s.     d.         'SI    *.     d. 
Sai'or  Sclwhirships,  yearly,  4  at  40/. 
each,  viz.,  Mathematics,  Natural 
J*hilosophy,   Chemistrv,  and  Na- 
tural History  "  —  160     0     U 
Jiit'ior  Scholarships,  (Arts)  Science, 
5  iu  each  of  the  tlireo  under  gra- 
duate years,at24/.  each:  15  atii4/.              —            3C0     0     0 
Class   Prizes  at   the  cad   of  the 

Session,  about  —  ;!.'i     ll     0 

Udfhfor  X'7'r(rmv>;~Matheraatics  -         l.")     0     0 
Niitural  Phio^ophy  '20     0     o 

Chemistry  -  l.^i     0     (i 

Natural  History  -  l.'l     I)     ii 

General   Scientific  Works         40     n     ii 


Poi-  Chisn  Illiislralion  and  Practical 

Tcachivrj — Natural  Philosophy 

Chemistry 

Museum 


Iu  addition  to  the  above  there  are — 
5     Eiu/iii  ccriiKj     Scholar.i/i  ip.i,      201. 

each  -  '  .  -  -      100      0      0 

8  Medical  ditto         -  20/.  each     200     0     0 

Cla?s   Prizes    for   Engineering   and 

Medical  Students  at  close   of  the 

Session,  about  25     0     0 


;i,'i 

0 

0 

so 

0 

0 

70 

0 

0 

13.') 

795 

0     0 

15 
4i> 

0     0 
0     0 

25 

0     0 

80 

0     0 

ICO 

(t     0 

4S'> 

0  0 

Books  for  Lilirari/ — Engineeri 

Medical 
I/i.slnimcntx,  Sj'c,  for  Engineeri 
Medical  3Iuseums 


Total  for  pure  Science         -  ■     .t7'J5 

„         Engineering  and  Medicine     485 
Queen's  College,  Belfast, 
15th  July  1870. 


Queen's  College,  CorJc. 
Queen's  University,  Dublin  Castle, 
Sir,  June  :2i>th,  18/0. 

In  reference  to  your  circular  letter  of  the  27th  inst., 
1  lieff  to  reply  to  the  same  as  regards  the  Queen's  College, 
Cork. 

By  science,  as  regarded  by  your  Commission,  I  presume 
i:i  meant  the  *'  natural  mid  2ihy  steal  isoienceH,'^  "mathematics 
and  chemistry"  included. 

For  the  instruction  in  those  subjects  there  exist  in 
Queen's  College,  Cork,  professors  u'ho.se  salaries  are  j)aid 
from  the  endowment  charged  on  the  Consolidated  Fund  as 
follows,  at  present : — 

Mathematics       -  .£'.'-!20 

Natural  philosophy  .'i20 

Chemistry  292 

Zoology  and  botany  292 

Mineralogy  and  geology  2^2 

licsides    which  thof-c  professors    receive  the    fees  paid  by 
..Indents  for  attendance  on  their  lecture.',. 

The  materials — a.s  apjiaralua,  .siiccimcns,  diagrams,  books 
fur  library,  Ike, —  for  the  illustration  of  lectuT'esanil  support 
id' the  laboraloricr;  and  nui^icuiri,  and  ii  small  botanic  garden, 
;ir(;  provide!  out  of  a  vote  of  l,0O(t/.  taken  annually  in  the 
Nou^icof  CojtunoiiM  Cor  tlic  Qiieeii'^  Cnllcg<',  Cnrk.anil  of 
'.vliicli  about  if'Ul.  hi  UHiially  allocated  to  the  departments 
of  the  mathcmalical,  physical,  and  chemical  .sciences,  and 
about  100/.  to  the  de|,arl'uierit,H  of  the  n;i,),ural  .sciciUTS. 

All  pernKiTierd,  Mlrrierits  Ibr  Itic  lalx-ratories  and  nniseum 
;uT  pn.vid.'d  by  tin:  Br,ard  of  Works. 

A  hea.l  and  a:sl,;liint  ganleiUT,  a  library  porbr.  a  labora- 
tory a.ssiMtarit  !uid  a  pt.rfir,  a,  poufieiuu  porter,  imrl  i\,  porter 
in  charge  of  the,  pbysieal  eubinet,  are  pa,id  fritui  Uh:  enrlow- 
mentfutld.  'I'lieir  c.,ll(-rl,ivr>  wage:.  rri;iy  be,  ta.kcii  at  220/. 
per  year  ;  but  the  gardeners  bavc  alwo  cbui'ge  oC  the  (iollegc 


grounds,  and  the  library  porter  is  more  properly  chargeable 
to  the  library  and  professional  departments  of  the  College, 
than  to  the  jiurely  scientific  subjects. 
I  remain,  &c., 

Robert  Kane, 
President  of  Queen's  College,  Cork. 
J,  Norman  Lockyer,  Escp 
Secretary,  &c. 


Queen's  Colleye,  Galway. 

Queen's  College,  Galway. 

SiK,  J'iiy  istii,'  1»7<*. 

In  reply  to  your  letter  of  the  27th  ult.,  I  am  directed 
liy  the  President  to  say,  for  the  information  of  the  Com- 
rnis.sioncrs  on  Scientific  Instruction  and  the  Advancement 
of  Science,  that  the  income  of  this  College  is  derived  from 
11  ])ermancnt  endowment  of  7,000/.  per  annum  charged  on 
the  Consolidated  Fund  under  the  provisions  of  the  Hthand 
9th  Victoria,  c.  6(1,  s.  12;  an  annual  parliamentary  grant 
at  present  amounting  to  1,000/. ;  and  the  fees  payable  by 
students  in  the  several  departments  of  the  College.  This 
latter  source  of  income  is  \'ery  small,  as  each  student  is 
only  required  to  pay  to  the  College,  for  college  purposes, 
5s.  in  each  year  of  his  attendance,  except  the  first,  when  the 
fee  is  10s. 

The  allocation  of  the  endo\vment  fund  is  fixed  by  the 
College  Charter,  of  which  I  enclose  a  copy.  If  you  refer  to 
chapter  xni.  p.  28,  you  will  find  the  fullest  information  on 
this  head.  I  may  also  refer  you  to  cha]*ter  ix.  p.  21,  for 
details  as  to  the  scholarships  alluded  to  in  the  former 
chapter. 

As  to  the  distribution  of  the  parliamentary  gi'ant,  I 
enclose  a  document  showing  the  manner  in  which  it  was 
allocated  last  year.  This  is  the  usual  mode  of  distribution, 
but  deviations  from  it  are  sometimes  permitted  by  his 
Excellency  the  Lord  Lieutenant  of  Ireland,  on  the  recom- 
mendation of  the  President. 

You  will  observe  that  many  of  the  departments  of  this 
College  are  not  "  scientific,"  but  as  I  am  not  quite  certain 
how  far  any  of  them  may  not  come  within  the  scope  of  the 
enquiry  indicated  in  your  Commission,  I  have  thought  it 
better  to  furnish  you  with  the  above  details  in  the  fullest 
manner.  Should  any  further  particulars  or  explanations 
be  required,  I  shall  be  ready  to  supj)ly  you  with  them. 
I  have,  ike, 

Wm.  Lupton, 
'lire  Secretary,  Registrar. 

Royal  Commission  on  Scientific  Instniction 
and  the  Advancement  of  Science,  ^\'e&tminster. 


Allocation  of  Annual  Grant  for  the  year  ending  3l5t  March, 
1S70. 

.1'     s.     d.  £     s.     d. 

History  and  I'-nglisb  Literature 

Department  S."*     0     0 

Ancient  Classical  Department     20     0     0 


Modern  Languages          ., 
General  Library 

20 
-      l.^ 

0 

0 
0 

Mathematical 

Physical 

Chenueal 

.'iO 

0 

1) 

II 

0 

11-0 

0 

0 

Natural  History 

■ITi 

0 

n 

!H) 

0 

0 

(iooluKJ 

i.^ 

11 

1) 

90 

0 

0 

Lrigineeriiig 

Meilieal 

Metaphysical 

Leg.d 

Keoiunnical 

Ki 

l;i 
i;i 

I 
1 
1 

10 
90 

.SO 

-   2.">0 

ITjO 

1(111 

0 

(1 

0 
Tl 

(1 

0 

0 
0 

0 

0 
0 
0 

Ollle.-   lOxpensr, 
Heating  a.nd    Li.dilin- 
Botiinieal  (lanbuaml  (iioii 

id:, 

CI. 000 

0 

0 
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The  Engineering  School,  Queen's  College, 
Galway. 

The  course  of  instruction  pursued  at  Queen's  College, 
Galway,  in  the  Department  of  Engineering,  extends  over 
a  period  of  three  years,  and  is  intended  to  impart  to  its 
students  a  sound  knowledge  of  the  scientific  subjects  which 
form  the  basis  of  their  profession,  together  with  as  much 
practical  work  as  can  conveniently  be  given  in  a  College. 

This  College  does  not  profess  {as  a  few  of  the  home  and 
continental  institutions  do;  to  give  its  students  all  the 
knowledge  requisite  for  the  practice  of  civil  engineering. 
Such  an  undertaking  is  simply  an  utter  impossibility.  As 
well  might  one  expect  in  a  law  or  medical  student  clirectly 
proceeding  from  any  of  the  legal  or  medical  schools  a 
competency  such  as  woiild  entitle  him  to  undertake  a  heavy 
chancery  suit  or  a  serious  surgical  operation.  But  it 
gives  to  its  pupils  what  can  never  be  attained  in  an 
ofiice,  and  what  is  absolutely  necessary  for  a  well-educated 
engineer^  namely,  a  thorough  knowledge  of  the  scientific 
principles  of  his  profession,  as  well  as  an  acquaintance 
with  other  practical  sciences  directly  bearing  on  the  pursuits 
of  his  life. 

Students,  therefore,  who  have  duly  completed  the  College 
curriculum,  and  have  received  the  University  diploma, 
are  directed  to  enter  the  office  of  an  engineer  engaged  in 
the  construction  of  works,  where  he  will  have  an  oppor- 
tunity of  seeing  the  principles  which  he  has  been  studying 
carried  out  in  practice,  and  where  he  ^oll  acquire  a  know- 
ledge of  details  which  can  only  be  obtained  in  such  a  situa- 
tion. After  serving  in  this  capacity  for  a  period  of  say 
two  years,  he  will  then  possess  such  a  knowledge  of  his 
profession  as  will  fairly  entitle  him  to  enter  on  the  active 
duties  of  life. 

The  following  programme  of  the  courses  and  subjects 
of  each  year,  together  with  the  University  and  College 
Examinations  passed  by  the  students,  will  give  a  good  idea 
of  the  system  of  instruction  imparted  by  this  institution 
to  pupils  in  engineering  : — 

Pkogramme    of    Examination    and   Courses  in  the 
Department   of  Engineering,    Queen's 
Galway. 

"The  Matriculation  Examination"  candidates  are 
examined  in  the  following  subjects  : — ■ 

Arithmetic. — Including  Vulgar  and  Decimal  Fractions, 
the  Rule  of  Thi'ee,  Simple  Interest,  and  the  Extraction  of 
the  Square  Root. 

Algebra. — Including  Fractions,  Proportion,  and  the  so- 
lution of  Simple  Equations. 

Geomefrp.— 'Euclid,  Books  L,  II.,  III.,  VI.  With  defi- 
nitions of  Book  V. 

History. —  Outlines  of  Ancient  History. 

Geography. — Outlines  of  Ancient  and  Modern  Geog- 
raphy. 

English. — English  Grammar  and  Composition, 

In  the  first  year,  a  course  of  lectures,  extending  over 
three  terms,  is  given  in  each  of  the  following  subjects  : — 

French. 

Chemistry. 

Mathematics  (Pure). 

The  principles  of  Geometrical  Drawing. 

The  practice  of  Drawing  in  the  School. 

The  course  of  lectures  in  Geometrical  Drawing  embrace, 
the  following  subjects  :— 

Construction  of  Geometrical  Figures  and  CLir\'u:;,  such  as 
occur  in  Machinery  and  Engineering. 

Formation  of  scales. 

Descriptive  Geometiy, 

Projections  of  the  Intersections  of  Surfaces. 

The  principles  of  Isometric  Drawing, 

The  principles  of  Perspective,  and  the  Theory  of  Shadows. 

In  the  Drawing  School,  the  Students  are  occiqiied 
during  the  fii'st  year  in  plotting  surveys  from  field  Itooks, 
drawing  some  elementary,  but  useful,  pieces  of  machinery 
and  carpentry.  They  also  make  isometric  and  perspective 
drawings  from  Orthographic  Projections. 

The  subjects  of  the  second  year,  which  also  cmljraces 
three  terms,  are  as  follows  ; — 

Experimental  Physics. 

Mathematical  Physics. 

Mathematics  (Pure). 

Civil  Engineering. 

Office  Work. 

Civil  Engineering  of  this  year  includes  the  following 
subjects  : — 


The  construction,  manipulation,  and  adjustments  of  all 
the  engineering  instruments. 

The  theory  of  levelling  and  surveying,  with  and  without 
the  aid  of  a  theodolite. 
The  mode  of  laying  out  railway  curves. 
The  method  adopted  for  measuring  and  laying  out 
earthwork,  traversing,  and  mine  surveying,  taking  out 
masonry  and  quantities  from  drawings,  and  the  principles 
of  trigonometricar surveying.  In  this  year  the  students 
m.ake  a  practical  section  in  the  field,  a  large. survey  with 
the  chain ;  they  also  make  a  traverse  suri'cy,  lay  out  a 
railway  curve,  and  measure  some  inaccessible  heights  by 
means  of  the  theodolite ;  in  the  office  work  of  this  year  the 
pupils  are  chiefly  occupied  in  plotting  their  sections,  and 
Laking  out  the  earthwork  for  a  line  of  road,  in  [dotting 
their  surveys  and  taking  out  the  acreage.  In  drawing 
stone  and  wooden  bridges,  and  other  engineering  structures. 
The  course  for  the  third  year,  which  also  occu])ies  three 
terms,  embraces  the  following  subjects  : — 

Natural  Philosophy,  applied  Mathematical  Physics. 
Geology  and  Mineralogy. 
Engineering. 
Offi'ce  Work. 

The  Engineering  of  the  third  year  consists  of  the  fol- 
lowing subjects : — ■ 

The  natural  properties  and  strength  of  materials. 
The  pressure  of  earth  on  retaining  walls.  The  methods 
of  calculating  stresses  in  iron  and  wooden  structiires,  such 
as  roofs,  bridges,  &c.;  hydraulics,  supply  of  water  to  towns, 
drainage  and  sewerage,  foundations,  locomotive  and 
pumping  engines,  roads  and  railroads.  The  Grecian 
orders,  and  the  Gothic  styles. 

In  the  office  work  of  this  year  the  students  are  occupied 
in  drawing  iron,  wooden,  and  stone  bridges,  canal  locks, 
and  other  engineering  stractures. 

In  the  College,  the  students,  ii-respective  of  the  scholar- 
ship examinations,  pass  a  sessional  examination  at  the  end 
of  each  year.  In  the  University,  two  examinations,  one 
at  the  end  of  the  second  year,  and  the  other  at  the  end  of 
the  third,  called  the  Diploma  Examination. 

The  College  Session  begins  in  the  middle  of  October, 
and  ends  the  second  week  in  June. 

The  College  is  furnished  with  a  good  library  and  well- 
supplied  museums,  all  of  which  are  used  by  the  students. 

The    course    of  Geology  and  Mineralogy   extends  over 
three  terms,  and  is  divided  into  the  following  subjects  : — 
1st  Term. — Physical  Geology  and  Physical  Geography. 
2nd  Term. — Mineralogy  and  Nature  of  Rocks. 
3rd  Term. — Palseontology. 

In  addition  to  attendance  on  the  above  courses,  the 
students  are  required  to  make  sections  and  geological 
excursions,  accompanied  by  the  Professor, 

In  the  Museum,  the  fossils,  of  which  there  is  a  very 
large  collection,  are  arranged  stratigraphically,  and  the 
minerals  chemically,  according  to  Dana's  System  in  his 
Manual  of  Mineralogy. 

There  is  also  a  complete  set  of  models  of  all  the  crystals, 
a  great  supply  of  rocks,  both  local  and  foreign,  and  a  large 
collection  of  Marbles,  and  all  the  great  ores  of  iron. 

The  school  is  also  well  supplied  with  geological  maps 
and  diagrams,  suitable  for  lecturing  purposes. 

The  chemical  course  extends  over  the  three  terms  of  the 
first  year, 

Tiie  first  two  terms,  and  a  portion  of  the  third,  arr 
occupied  with  inorganic  chemistry,  and  the  remainder  of 
the  third  is  devoted  to  organic  chemistry. 

In  the  second  and  third  years  the  students  are  allowed, 
at  a  very  moderate  fee,  to  practise  in  the  laboratory,  which 
is  well  supplied  with  all  the  requisite  apparatus  and 
chemicals. 

In  the  School  of  Natural  Philosophy,  the  students, 
during  the  second  year,  attend  a  course  of  mixed  mathe- 
matics, and  also  a  course  in  ex]jcrimental  physics  extending 
over  three  terms. 

In  the  third  year  they  attend  a  more  advanced  course  of 
mixed  mathematics,  and  also  a  course  of  practical  me- 
chanics, specially  applied  to  mechanism  and  engineering. 

The  school  is  well  supplied  with  aU  the  apparatus 
requisite  for  experiments  in  the  natural  sciences.  There  is 
also  a  collection  of  models  to  illustrate  the  machinery  used 
for  engineering  purposes,  and  a  fine  lathe  at  which  the 
students  can  work. 

Edward  Behwick. 
Edward  Townsend,  M.A,,  President. 

Professor  of  Engineering. 
July  9,  1872. 
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API^ENDIX   VI.     (See  Questions  13,371, 13,372,  Vol.  II.,  p.  ,325.) 


Exiiiiii'noNS    AND  Pk: 

OUiUNG    Til 


Catholic  University 
Und 


:es  to  de  competed  for 
\F.\n  1s7l'. 


N.B. — The  Hector  and  Ctmncil  of  the  University  reserve 
to  tlu'uiselves  the  rij^ht  of  witli(h-d,win^  from  competition 
any  of  the  followini^  Kxhihitions,  or  of  altering;"  tlie  date 
of  the  Examination,  giviiij;  notice  of  the  withdrawal  on 
or  liefore  the  1st  July  1S7-*,  or  of  the  clianye  in  tlic  date 
on  or  before  the  1st  of  i  Ictober. 

Special  Exhibitions  I'-or  Collects  and  Schoolk. 

Durin<:thc  year  1872,  Exiiibitions  of  Jl)/.,  tenable  for  one 
year,  will  be  offered  to  the  competition  of  Students  in  a])- 
proved  Collci;es  or  Scliools.  subject  to  the  following' 

1.  One  Exhibition  will  be  offered  in  each  Collefie  or 
School,  in  which  four  bond  fide  competitors  offer  them- 
selves. It  will  be  open  to  the  competition  of  all  Students 
in  each  CoUejije  or  School,  subject  to  the  approval  of  the 
Head  of  the  Collejie  or  School. 

2.  The  Exhibition  will  he  offered  for  Cla.ssieal  or  for 
Mathematical  proficiency,  according  as  the  Rector,  upon 
consultation  with  the  Head  of  the  CoUe.^'c  or  School,  shall 
determine, 

8.  The  ExaminatioTirs  for  the  I'^.\]iihitinn  will  be  held  in 
the  C()llep:e  or  School  at  the  period  of  the  annual  \i.^it  i>f 
the  Univer-sity  Examiner,  and  will  Ite  conducted  under  liia 
personal  supervision.  They  will  be  can'ieil  on  by  means  of 
printed  questions,  and  \vritten  answer.s,  which,  at  the  con- 
clusion of  the  Examination,  will  lie  sealed  by  the  Examiner, 
nnd  conveyed  by  him  to  the  University,  to  he  there  ad- 
judicated upon. 

4,  The  subjects  of  Examination  for  the  Classical  Exhi- 
bitions will  he,  Latin  and  Greek  Grammar,  and  Latin 
Composition  ;  and  the  following  books  :— 

Homer,  Iliad,  i.,  ii.,  iii.,  and  any  Greek  play  or  prose 
writer  to  l>e  especially  approved  by  the  Rector. 

Virgil,  jEneid,  i.,  iii. 

Cicero,  in  Catilinom,  i.,  ii.,  iii.,  iv.,  or  any  other  Latin 
prose  nvTiter  to  be  especially  ai)])rnvud  of  by  the 
Rector. 

Proficiency  in  Greek  and  Latin  (Jranimur.  and  in  Latin 
Composition,  is  an  indispensable  condition  of  ^iircc'S  ;   n'  d 

special  consideration  will    be    given    to    Latin    W't^v    n  id  Speri/if  lic(/ii/iilio)is. 

Greek  Composition.  1     \      Sf     I     <      1           •> '    ' 

The  Examination  for  the  Mathemafieu.!  i'.xhihitioiis  will  ■ ,    ,,"   '  ^'""''Y  '"*^'^^'  --  > '-"■-"'.^  "-'^  •'•^'\-  ':'''  ^''ho   h-.v,  vc- 

include  Arithmetic,  tlie  first  two  books  of  Euclid,  and  the  ",,'''    ,  I  """''-'  ^'^f  "/"■'■/ ^7"-. '"  !'.">,    .".'^"^■'-'f>-" '"  ^' 

matter  which  is  usually  contained   in  Al-ebraical  Treatises  ''      ,    ,    ^'  ;'.""'!'"^'  '"^"  ^''''  ''''"■■"■    '-xhilHtiuir .      I  „■  ^ue- 

within  the  limits  of    Simple   Efjuations.     (iu.'.tions  will  Sm,l|l]'Y"!  ,         '  '""    '        '"            "^^''■i '"''■^  "I  the  fir.t  or 

also  be   set  in  the   following   subjects,  winch    n\\:  optional,  '  '..'"'n     "^'"t' ■     ,         r  ,i        r 

but  for  which  sjiecial  marks  will  be  given,  viz.  :—  F.x'hd'iiiouT!' ■|1  b  ■ '               '■■^anmiatioii    lor  the  fl;t;;sical 

Euclid,   JSooks  IIL,  IV.,an-]   VI.  (Definitions  of  V.);  '  ,     ,.          ,  ,,      ,    ,. 

Algebra,    including    (Inadratie    Eijuations  ;     Logarithms;  ■■!   'ii  ami  I  .i.vk  (.nnmn;ir : 

and  Trij/onometrv  (solution  of  Plane  'j'riati^rlcs)  ,,!','    ",.,  ""M"'^'  ';"'  - 

~'  '   '  I  liv  I'-lrnicnt.s  111    Aneieni  (-riiuriiiihy  ; 

.'>.    No  Kxhihition  will  he  awardeil  unless  for, li.;)in-iiidie<l  ''''"'  ''''''""'ids  uf  UunKiri   Ili.Mnn  ilmni   (lu-   lie-inniimof 

answering                                                                                  ^  ""■    It'p"''!"'  I"    the  l!;illte  nf  Art  imii '.  and   of  Girck 

,,  Ti,.  s.c.c.,f.i  c„„„„.,„,„„  ,„.,  ,„.,„.,„„,  ,„ ,.„;,,„  ,„       ;;■;;;;>.  I" ""■  '•>■==-'-""'  "'■  ^"•""  •"  'i-  ''»* 

the  Univcrsil-v   in    O.lobn-    1^7-',    ni-   tlicvniii\    ivMiuiii    in  \ih1    ih,.    |,    'l        V' 

their  resp<'Ctivr(;ollr--s  l.,rn.  p,  i,nd  fn,l  ,;,■■■,  ,l' .,,.<■  ^nir.  "     |,|linn'  ,■,■■  nrri ;',  rh 

with  the  ptTiriiviion  'SVnr  \frrU,,-,  |',n[.  Iliry  i;iiiiinl  t" 
tlie  IC.vhihitif.li  iir)U:v,  whilr  Ihrv^iHrnrl  LrriniT;  In 
Dniv.TMl.V,  ^j.Jld     er.inplv'    Willi     i.lu'.     Knir  ,    ;iim|     Kr-iilii 

'■    'Ii"-   ''''^''il' "''II     In-    lr„hHr,|     |.v;miv    -Mi.rn, t  (  t  p.H   I  n   I 'r,,.  ,n  .,■„  I  rn  O  ■  ■     I  I  ir   1  ^  , .  i\  rr..M  ,     ;n,d   I  „  ShHlrl.ls 

whirnliir     K.ri.„r  i  n    (  ' ..h.L.M.in     hndr^'ir ,   JimLt  uh.,..|,;,ll     nUU■.,^.     iv-iiird     in     I  hr     ■■'  ■'■""""■' 

dr''-r>.'iliv   of   MH'h    pniH.  I III.  i|i;iM    \^^„  Trrnr,   pirvinir.   |u   (trlnhrr 

H.    Thr   li.rlnr,   lipnn   r,,N    hI|:i 

SiTcn.l     i'uWryr,    ;,,„!    I  Vl 1    ,   v 

a.fid     Schnnf:     1-,   whirl,   ;,    (!|;,       ,-■;,!     nr      M  .M  h.  ■  li  i:i  l.lr;i )      I'Xhl-  , , ,:,  l.|  rr  .  ^I'    I  hr    I'. , ,  |  n 

hlli-,n,   ir,|,rr.|ivcly.   will   \,r    nllnril.        A  I,     l.lir    :,;i.i,i(.  I.iiiic    lir  (';UMhd;llr,     I,,.-    I.li,-;r     IMiihil  lun,-;    \vill    |„.    .-^-nu  1     " 

will     <li-lrl,„ln,.    fl„.    ■,., ]   (;,,..-|      :,|ul     l.iliil     bnuk     .vli.rli  |,l,r  ■  M  I,],  .'I ..  I H- 1 1 1  luur-l  ;i  I  „  ,  yr  ,  No     ■•)     .,,,,[„,    'I    '         ,'         ■ 


01'-    IkIvLANI'. 
IRGRADUATE   ExiIIinTIONS    TO    BE    COMPETED  FOR 

IN  October,  187-'. 
Gmeraf  Regulations. 

1  'I'he  following  Exhilntions,  tenable  for  one  year,  will 
be  offered  for  competition  by  the  University  on  Monday,14th 
October  IH/L',  and  following  days,  as  mentioned  below. 

'2.  The  ICxaniinations  will  he  held  in  the  University 
buildings,  Stephen Vj  Green,  and  will  commence  each  day 
at  10  a.m. 

:i.  ('andidatc.?  are  rcfpiired  to  send  m  writing  their 
names  and  commendatory  letters  from  their  University  or 
Collegiate  Sujjerior  to  the  Secretary  of  the  University,  on 
or  before  October  1st,  IXJ'J. 

4.  No  Exhibition  will  be  awarded  unless  for  distinguished 
answering;  and,  in  the  ease  of  all  the  Cla-^sieal  Exhibi- 
tions,  iiroficjency  in  Greek  and  Latin  Grammar,  and  in 
Latin  Comiiosition,  is  an  indispensable  condition  of 
success. 

5.  Eveiy  Exhibition  is  tenable  for  one  year ;  successful 
candidates  are  re*|uirGd  to  attend  Lectures  in  the  Faculty 
of  Philoso)diy  and  Letters,  or  of  Science,  according  to 
their  standing,  and  can  hold  the  Exhibitions  so  long  only  as 
they  observe  the  Regulations  of  the  University,  and  show 
distinguished  ]>roficiency  in  the  matter  of  the  Exhil)ition3. 

6.  No  one,  however,  can  hold  two  Exhibitions  in  the 
same  matter — e.g.,  two  Classical  or  two  Mathematical  Ex- 
hibitions. No  l''xhibition  can  be  held  by  a  i)er£on  who 
has  held  the  .same  Exhiljition  t^Tce  before. 

7.  The  Exhibitions  arc  o]>en  to  all  who  present  satis- 
factory testimonials  of  conduct,  and  former  successful 
competitors  may  again  compete  for  tlicm,  subject  to  the 
above-mentioned  condition^,  and  to  the  s]iecial  regulations 
in  each  case.  I5ut  the  Candidates  cannot  he  alK.n-e  'Jd  years 
of  age,  or  of  more  than  four  years  .standing  in  any  University. 

S.  The  Exhibitions  are  divided  into  Junior  and  Senior 
Exhibitions.  Students  eligible  for  the  former  may  compete 
for  the  latter;  but  not  vice  versa.  Candidates  for  the 
Senior  Exhil»itions  must  have  jias^^ed  the  Scholarship  Ex- 
amination in  the  UniA'crsity.  if  by  tlicir  standing  they  are 
reipdrcd  to  do  so, 

N,  P>. — Students  may  pri'-ent  (hem.seh-f.-.  for  the  Scholar- 
ship  Kxaniination  in  any  Term '//■/(■;■  the  third  from  their 
matriculation.  And  by  a  recent  regulatiiui  i>f  the  Council, 
they  are  retjuired  to  )iass  it  in  ur  before  the  Eighth  Term, 
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N.B. — Candidates  for  the  Entrance  Classical  Exhibitions 
are  reminded  that  the  award  will  depend  chiefly  upon  their 
satisfactory  answering  in  Greek  and  Latin  Grammar,  and 
Latin  Prose  Composition  ;  and  proficiency  in  these  subjects 
is  an  indispensable  condition  of  success. 

Mathematical. — One  Exhibition  of  20^.,  two  of  \5l., 
and  four  of  lOZ.  each,  for  proficiency  in  the  following 
subjects,  viz. : 

Necessary  Subjects. — Arithmetic;  Euclid,  I.,  11. ;  Al- 
gebra (to  simple  equations  inclusive). 

Additional  Subjects  -with  Si)ecial  Marks  :— Euclid  III., 
IV.,  and  VI.  books  (defs.  of  V.);  Algebra  (including 
Quadratic  Equations  and  Logarithms);  Plane  Trigono- 
metry (solution  of  plane  triangles). 

II. — Second  Year's  Exhibitions. 
Open  to  all  Students  of  the  University  (affiliated  or  others) 

who  shall  have  passed  the  Annual  Examination  of  the 

First  Year,  and  shall  not  have  resided  move  than  Five 

Terms  in  the  University. 

Classsical. — One  Exhibition  of  201.,  two  of  15/.,  and 
two  of  10^. 

Candidates  for  these  Exhibitions  ^^'ill  be  examined  in  the 
subjects  mentioned  above  (No.  2),  in  Greek  Composition, 
and  in  the  following  books  : — 

Sophocles,  (EdiimsRex,  (Edipus  Coloneiis,zndAntigojie. 

Herodotus,  Book  viii.,  ix. 

Cic.  in  Verrem.,  vi. 

Terence,  Andria  and  Heautuiitbnormnenos. 

Mathematical. — One  Exhibition  of  20?.,  two  of  15/.,  and 
two  of  lOL,  for  proficiency  in  the  following  subjects  : — 

Necessaiy  Subjects. — The  additional  subjects  of  the  first 
year. 

Additional  Subjects  mth  Special  Marks: — Elements  of 
Solid  Geometi-y ;  Spherical  Trigonometry ;  Coordinate 
Geometiy ;  Theory  of  Equations. 

SeNIOII    ExHIlSITIONfS. 

III. —  Third  Year's  Exhibitions. 
Open  to   Students  of  the  University  who  shall   not  have 
resided  in  the  University  more  than  Eight  Terms,  and 
shall  have  passed  the  Scholarship  Examination. 
Classical. — One  Exhii^ition  of  301.,  one  of  20/.,  and  one 
of  10/. 

Candidates  for  these  Exhibitions  vnll  be  examined  in  the 
subjects  mentioned  above  (No.  2J,  in  Greek  Composition, 
and  in  the  following  books  : — 

Plato's  Kepublic,  \.,  ii.,  iii.,  iv. 
Euripides,  Ion  and  Bacchae. 
Lucretius,  i.,  ii. 
Cic,  Tusc.  Dlsp.,  {.,  ii.,  iii.,  iv. 

Special  marks  mil  be  given  for  Greek  and  Latin  verse. 

Mathematical. —  One  Exhibition  of  '.iOl.,  one  of  20?.,  and 
one  of  10?.,  for  proficiency  in  the  Mathematical  Honour 
Course  of  the  Second  Year,  viz.  : — Differential  and  Integral 
Calculus.  Candidates  iire  lialde  to  he  examined  in  the 
previous  parts  of  the  Mathematical  Course. 

Clnyne  Exhibitions. 

Founded  by  the  Bishop  and  Clergy  of  the  Diocese  of 

Cloyne. 

Limerick  Exhihifiovs. 
Founded  by  the  Laity  of  the  County  and  City  of  Limerick. 

Conolly  Exhibitions. 
Founded  by  the  late  John  Conolly,  Esq. 
Cloyne    Exhibition,  in    Logic,  20?.— For   proficiency  in 
Logic,  formal  and  critical. 

Cloyne  Exhibition  in  Mental  Science,  20/.— For  pro- 
ficiency in  Mental  Philosojihy  (including  Ontology  and 
Psychology)  and  Natural  Theology. 

Limerick  Classical  Exhibition,  40/.,  and 
Two  Cloyne  Classical  Exhibitions,  each  -30/. 
Candidates  for  these  Exhibitions  ivill  be  examined  in  :— 
Greek  Grammar  and   Composition,   both   prose   and 

verse ; 
Latin    Grammar   and    Composition,    both    proae    and 

verse ; 
Ancient  History ; 
Ancient  Geography ; 


And  in  tlie  following  books : — 

Plat.,  Rep.,  iii.,  iv.,  v. 
.^Eschylus,  Agamemnon. 
Thucydides,  i.,  ii.,  iii. 
Ciesar  de  Bella  Ciinli,  i.,  ii. 
Cic,  Ttisc.  Disp.,  j.  ii.,  iii.,  iv. 

And  in  two  or  more  other  Greek  and  Latin  authors,  at 
the  option  of  the  Examiners. 

Cloyne  Exhibition  in  Irish  History,  Literature,  &c., 
20?.  :— 

Elements  of  the  Irish  Language  :  Materials  of  Irish 
Literature,  Irish  History,  from  the  Mission  of  St. 
Patrick  to  the  English  Invasion. 

Two  Limerick  Modern  Literature  Exhibitions,  &c.,  20?. 
each,  viz. :— - 

I.  English  History  from  the  Conquest,  1066,  to  Edw.  III. 

X'i'i'J,  and  English  Language  and  Literature. 

II.  Any  one  of  the  three  following  subjects,  at  the  choice 

of  the  candidate : 

(«.)  French  History,  from  the  accession  of  Hughes 
Capet  (987),  to  the  death  of  St.  Louis 
(12/0) ;  and  the  French  Language  and 
Literature. 

[b.)  Italian  History,  fi-om  the  Sicilian  Vespers 
(1282)  to  the  Invasion  of  Italy  by  Charles 
VIII.  (1494);  and  the  Italian  Language 
and  Literature. 

(c.)  German  History,  from  the  Restoration  of  the 
Western  Empire  by  Charlemagne  (800),  to 
the  election  of  Frederic  Barbarossa  (1152); 
and  the  German  Language  and  Literature. 

Exhibitions  in  the  Faculty  of  Science. 
Three  Limerick  Mathematical  Exibitions,  one  of  40?.,  one 
of  .■^0/.,and  one  of  20/. 

Candidates  for  these  Exhibitions  will  be  examined  in  the 
full  University  Course  of  Higher  Mathematics  and  Matlie- 
matical  Physics. 

Two  Conolly  Mathematical  Exhibitions,  20?.  each,  idz.  ;~ 
I.  Mathematics. — The  full  University  Course  of  pure 
Mathematics,  as  far  as  Integral  (Jalculus,  inclusive. 
II.  Natural  Philosophy. 

Two  Conolly  Exhibitions  in  Experimental  Science,  20/. 
each,  viz. : — 

I.    Heat,  Light,  Electricity,  and  Magnetism;   Elements 
of  Geology,  Physical  Geog:i'aphy  and    Climatology, 
and  Astronomy. 
II.  Chemistry. 

Subjects  for  the  Annual  Examinations, 
Session  1871-2. 

Pass  Courses. 
Religion. — Histoi-y  of  Old  and  New  Testaments,  General 
Councils,  and  heresies  condemned  by  them. 


Firs/.  Year. 
1.  Greek  and  Latin  Classics  : — 
Herodotus,  viii.,  ix. 
Terence,  Andria,  AdeJphi,  Pkormio,  and  Heoutonti- 

mornmeiios. 
Plaiitus,  Mostellaria,  and  Aidiilaria. 

II.  Mathematics;  — 

Arithmetic,  Euclid,  i.,  ii.,  iii.,  iv.,  v. 
Algebra  to  Quadratic  Equations,  inclusive. 
Solution  of  Plane  Triangles. 
III.  Modern  Langiiage  and  History. 
c.f/.,  Irish,  English,  French,  &c. 

Second  Year^ 
I.  Greek  and  Latin  Classics  :-— 
Plato,  Gorgias. 
Sophocles,  Trachinia.-. 
Euripides,  Ion. 
Lucretius,  i.,  ii.,  iii.,  v.,  vi. 

H.  Mathematics: — 

Plane  Trigonometry  and  Elements  of  Experimental 
Physics. 

III.  Logic,  or  Mental  Philoso])hy. 
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Third  Year, 
I,  Greek  and  Latin  Classics  :  — 

Plato,  Repub.,  m.,  iv.,  v, 

Soph.,  Ant'irj. 
(or)  Cicero,  Tusc.   i.    ii.   ill,    iv. 

Persiua. 

II.  Natural  Pliiloso]jliy  {  Experimental ). 
III.  Mental  l'hilaso]jliy. 

Additional  fur  Ilnnuurs. 

First  Yenr. 
I.  Greek  and  Latin  Classica  :  — 

Sophncles,    (Edipus   Rex,    O'lilipiis    Coloiicas,   and 

Antii/oiie. 
Cicero,  ill  Vcrrent,  vi. 
Quintilian,  xi.,  xii. 

II.  Mathematics,    Plane  Trifjonometry,   ('i""',r(lin:iir  (ic- 
oinetiT,  Conic  Sections,  and  'I'Ik'hit  hI'  lvjuatiiH];j. 
III.  Logic. 

Sfvoiut  Yfivr. 
I.   Greek  and  Latin  ('l;i^,=ie;i  :  — 
Plato'a  Uci>uljlk\  i.,  ii. 
jEschyhis.  Ayniifmiwn. 
Plautus,  Mostc/luriff. 
Cicero,  deJJlciiKitioiie. 

II.  Mathematics : — 

Coordinate  Geometry,  Clonic  Section.s  ;  LiicHd. 
Book  xi.,  xii.  Sphericid  Tii.--.jiiuTnetiy,  iJiircr- 
ential  ('alcuhis. 

III.  Natural  Philosophy  and  Chemistry, 

IV.  Mental  Philosophy. 

Tltird  and  Fourth  Years. 
1.  Greek  and  Latin  ClasaicB  : — 

Ari&totle'.s  Ethics,  i.,  ii.,  id.,  iv. 
Pindar's  Olympiacs  a.Ti<l  I'l/tliiacs. 
Cicero,  de  Dioinatione. 

„       de  Nattfrri  Deonim. 
Latin  verse,  and  (jreck  pro.sc   ami    \'iT^e  composi- 
tiun. 
I.  Moral  Philo.sophy. 
II.  Natural  Philosophy,  both   mathematical  and  experi- 
mental. 

III.  Pure  Matheinaties:  — 

Inte;.Tal  ('aleuUis,  and  iJilFerential  IvjualinnM, 

IV.  Mental     I'hilosopliy,    and     Klementu    of     Political 

Economy  and  Philosophy  ol'  Right. 

Note  1. — Hie  examination  in  the  Greek  and  Latin  Cias- 
flies  includes  Greek  and  Roman  History  in  outline,  and 
Latin  i'rose  Comfiosition, 

Note  2. — The  Avoi'k'j  ])re.scribed  in  llic  "la^'ii;!!  p.'irf.  of 
the  Exajnination  may  be  clianged  in  tlie  ca'ie  of  ;iiiy  i.l'  the 
af[ili;i.ted  Students  for  etjuivalent  mattiT,  on  a  eommunira- 
tion  heini.'  addressed  to  tjic  Rector  fif  the  University  by  the 
ilead  of  t!jc  Collet'c  in  which  the  .students;  reside. 
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Conolly  Exhibition  for  Natural  Philosophy.  Lectures 

begin. 
Conolly  Exhibition  for  Chemistry.     Lectures. 
Limerick  Foreign  Lan,rfuages  Exhibition.    Lecturer. 
Cloyne  Exhibition  for  Irish.     Lectures. 
Limerick  Exhibition  for  English.     Lectures. 
Cloyne  Exhibition  for  Logic  and  Mental  Science. 

Ijcctures. 
XXU.  after  Pe,>f. 

SS.  Simon  and  Jade,  Jjioslles.     Lectures. 
Lectures. 
Lectures. 
All  Hallows  Eve.     Fast.     Lectures. 

Novii.MiiKii,  18/2. 
Ai.r.  Saintm. 
Coiiuiiemiirnlioii  of  alt   tlm    Fu'dhfid  Departed.      Lec- 

l,iu'(  s.     Mieli;iclmaa  Law  Perm  begins. 
XXIV.  after  Pent. 
Ijceturci. 
Lectures. 


(i  W  Lectures. 

7  Th  Lecturca. 

K  1.'     Lectures. 

i)  S     Lecture.?. 

10  ;g,    XXV.iifler  I'inl.      /Wm«m/e 

.rii.i-'.M. 

11    M    Lectured. 

12  T     Lectures. 

l:i  W  Lectures. 

1-1  'I'h  .*/.  himreiice  If  Tool,: 

\r,  l<     Lectures. 

1(1  H     Lectures. 

17  a    XXVI.  (,/ter  Pmt. 

IS  .\1    Lectures. 

Ill  T     Lec'tures. 

20  VV  Lectures. 

21   'th  Pm,:„l.„lM«  ,,f  n.V.'M.     Ln-li 

r,'„. 

22   F     L.aturcs. 

2.'i  .S      Lectures. 

24  3>    XXV 11.  and  last  iiflin-  Pf„l. 

25  M    Lectures. 

2(1  T     Lectures. 

27  W   Lectures. 

2M  Th  Lectures. 

2!J   F     Lectures. 

.'iO  S     W.  Aii,lr,'i„.  /t/,„.^llr.     Lecture 

l)I■:cK^fll^:lt,  1^7- 

1    S'     I.  „r.l'l,;;,l. 

2  M    Lectures. 

.'IT     161.  l-',,i,>,.-l.i  X„i:i,,\     Lectures. 
1    \\    Lectures. 

i;    V      Le.'lai'iei.       Res/. 

7   S      HI.  .I„,l,r„x,:      I.ectun'S.      Fii.st 

«  =    11.  i,fA,l,;.'ul.     luiuiaculatc  Cu 

uceptioii  11,V,M. 

;)  M    Lectures. 

10  T     Lectures. 

11   W   Lectures. 

12  Th   Lectures. 

l:i    1'      Leeturces.      F„.^l. 

11   S     Lectures.      /■'./,</. 

1,")   %•    111.  „f  A,l,^,',il.     (Vleliralion 

IV   the    Uuiversitv   ol 

th,.  haneieulale  C -eiiliou 

r.,V..\l,.  l'alr..nessol 

th..  Iluiversilv. 

Ill   .\1     Lectun-s. 
17    1'      1  ei.tiu-es 

IS    \\    Terumial     Lxauiinali.uis    licL- 
'/'cw.se. 

II,        F.es/.        Qiiiirhr 

ID  Th    |.\-iiniiii:iti.ius. 

211    |.'      V,„il.      Q„„il,r   ■feiisr. 

21    S      ;.-.,s/.       Q,i„,-I,',-     'r,.„sp.        Sr. 

I'll.uns,     ,.lp„xll,: 

iMhlc.huas'l'erui  Ihuis.) 

22  S'     1\'., ;/■-/. (cf„/. 

2,1   .VI 

21   T      f'/„,\7,»es  ftVe,      F„sl. 

2.-,   W    Ciiuis.r.M.is  D.iv. 

■2(;  Th  Sr.  SrhU'iiKN,  /Vc/o-.l/«,./,,r. 

27    1''     St.  .l.iiiN.  ,l;»K//c  «,/./  ;;ra,/./. 

/;,</, 

2S  S      IL.i.v  IwncKN'iss, 

2')  5-  .s'(,  ■ri„„„„s  „ri;„,i,;-i,„,~,/. 

;»i  M 

:il    T     ,S7.  .Sv/cr..s-/ee. 

ll     IV»,    fV.,,/0,-   :il. 


.\,\,M|,;s  111.,    riir.;   Srrci.:ssi.iii,  (l.iM  iTyrn-nns    run  i.iil.'. 

MmIiIOAI,   I'^.XMHll  riONS   AND  (illl.li    MlCDAf.s 

l.siis  i;ii. 
(:,>l,i  ,M,-,l„i. 

ll,  S,,,.(;,.|.y,  M,.|li,.uie,  ,1,1,1    Mi,]wil'ery  comhiiicl— liovil, 
,\li,l,ael  ,\.  (C.i.  It.isi iliioil). 
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ConoUy  Exhibition  in  Physiolo(;;y,  Chemistry,  and 
Botany — Kilbride,  John  {Queen's  Co.). 

University  Gold  Medals  in  Practical  Chemistry,  Materia 
Merlica,  and  Medical  Jurisprudence.  (N.R.— A  second 
medal  was  awarded  on  aceount  of  the  special  merit  of  the 
candidates:  M'Carthy,  Charles  (Co.  Tipperary) ;  Roche, 
Anthony  (Dublin). 

Special  I'rize,  Furlong,  Nicholas  (Co.  AVexford). 

1S70-71. 

University  Exhibition  in  Medicine,  Kurfrery  and  Mid- 
wifery— Kilbride,  John. 

Conolly  Kxhiljition  in  Anatomy,  Physiolnrrj',  Chemistry, 
and  liotany — Mulvany,  Edward. 

University  Exhibition  in  Practical  Chemistry,  Materia 
Medica,  and  Medical  Jurisprudence — M'Kenna,  Thonia.s 
Thornton. 

1871-72. 

Conolly  Exhibition,  Medical,  in  Physiology,  Chemistry, 
and  Botany — M'Donald,  Denis  P. 

University  Gold  Medal,  in  Practical  Chemistry,  Materia 
Medica,  and  Medical  Jurisprudence— M'Donald,  Denis  P. 

Episcopal  Exhibitions. 
FnriUly  of  Philomjilnj  and  Letters,  and  of  Scimce. 

Entrance,  18r.9-7(t. 
Classical  (20/.),  O'Connor,  George  (St.  Ignatius'  College, 
Galway). 

[■  O'Omnor,  Patrick      (Do.,      Do). 
(1.5/.  each ■),]  Butler,  Michael  (French  College, 

L      Blackrocli,  Co.  Dublin), 
/mi         i\    f  Doheny,  James.        (I^o.,        Do.) 
(lf«.cacl,),|(;„sg,w,  Hiilip      (1)0.,       1)".) 
MatliL'inalical  (20/.)i  Glccson,  Midiael  (Ivillaloe  Dioccaan 
College). 

rCosgrove   Philip  (French  College, 
,,-,        ,.  J      Blackrock,  Co.  Dublin). 
('•■'■  caeli),<j  M„j.,jn  M  J.  (St.  Ignatius'  Coll., 

L     Galway). 
(10/.)  O'Meara',  M.  S.  (County  Dublin). 

Second  Year's  Exhi/nlioiis. 
Classical  (20/.),  O'  Dohcrty,  John  H.  (Co.  Fermanagh). 

{Kenny,     Charles      (French      College, 
Bla'ekrock,  Co.  Dublin). 
Mahony,  Martin  (Do.,  Do). 

nm  \  /  Gox,  Michael  (Co.  Roscommon). 
(!"'.),  \  Atkinson,  William  (Co.  Longforil). 
Mathematical   (KM.),    O'Doherty,   John    H.    (Co.    Fer- 
managh). 
(15/.),  Fottrell,  .Tohn  E.  (Co.  Diibbn). 
,,(.,.    f  Kelly  William  (Co.  Kilkenny), 
('"'•''l  Atkinson,  William  (Co.  Longford). 

Jnninr  EjiUbiJ inns.— First  Yrirr,  1S;II-1. 

f;ias.sieal  (20/.),  M'Donald,  Denis  I'etcr. 

["  Crilfio,  Vatrick  Tliomas,  French   Col- 
<      lege,  Blackroek. 
I  M'livoy,  Thomas  Do.  Do. 

f  Quio,    John,  French   Cnllege,    lllack- 

rock. 
[  M'Gncken,  Robert,  Do.         Do. 


(l.«.) 


(10/.), 


Classical  (20/.) 
(I'M.) 
(IIW.) 


SfiCQtid  Year. 
O'C'onnor,  George, 
f  O'Connor,  Patrick, 
t  Cosgrovc,  Philip. 
f  Dohenv  ,lamcs  C. 
I  Cox,  Thonnis. 


First  Yc«r. 
Mathemalieal  (20/.).  Ilogan,  Denis. 
,,,,.   /M'Donald,  D.  P. 
('■"■■),-^M.Ahster,  James. 

Second  Year. 
(20/.),  M'Cormack,  l^dward  \. 

rGartlan,  Alexander. 
(lo'.),-^[;o.,,/l'liumas. 

Senior  Exhihitimis.— Third  Year. 

r„      ■    1   nrM  /Cox,  Michacl. 
Classical  (l-^'-J.-^  Atkinson,  William. 

(10/).,  Kenny  Charle,s. 
Mathematical  (20(.),  Atkinson,  William. 
Classical  (40/.),  Gallagher  Francis. 
^        .     ,   «nM    f  O'Doherty,  John  I-I. 
Classical  (•5"'.).  \  Mahony,  Martin. 

2C060.— 11.  App 


Irish  (20/.),  Cox,  Michael. 
English  (20/.),  Cox,  Michael. 
French  (20.),  M'Donald,  D.  P. 
Mathematical  (40/.),  Fottrell,  John  Edward. 
(.i)0/.j,  O'Doherty,  John  H. 

I'lntranee — 1871-/2. 
Classical  (20/.),  O'CarroU,  John  F.,  C.  D,  Sch.,  Dub. 

nn/l„     I     r  Ijrennan,  Nicholas,  French  College. 
„      \iM.)  <!aen,,|^(-j^,.^^^^  y^.^,^|j  p^  p^,^_^^|^  College. 

f  Bodkin,  Matthias,  (Tiiylield. 
no/  \  „o^.l,  )  Flartforil,  John  P.,  Gaylield. 
„      in«.)  cacn,<^  j.,,^|^,^  VAnA  A.,  C.  U.  Sell.  Dub. 
[  Collier,  A.  T.,  St.  Mary's,  Dundalk. 
Mathemaliciil  (20/.),  (CCaiToll,  Jose|ih,  C.  U  .School. 
i\ri\        1    /  Monaghan,  Thomas. 
"      '''''-^  "'"'•t  Daly,  Patrick,  A.  C.  U.  School. 
1117  \        1    /  Griffin,  Gerald,  French  College. 
„     \mi.)  oi":n,,j^  gj.j.^j^,^j^^  j^  _  French  College. 

Second  Year's  Extdbitions. 
Cla,ssical  (20/.),  Quinn,  John. 

,  1  r,  \       1     r  GrilKn,  P.  T. 

„      (lG/.)each,|j^.(.^^,;^^j^,^^_ 

„      (10/.),  M'Alister,  James. 
Matlicnialieul  (15/.),  M'Alister,  James. 

'i'liird  Yearns  Exkibilions. 

i-.i      ■     1   /I  r  I  \    f  Butler,  M. 
Ciassica    (if)!.),-'.  ,-,       ,,,', 

'    I.  Cox,  1  nomas. 

Conolly  ExmniTioNS, 
iyG:*-7<'. 

Natural  Philoso]>hy,  Gallagher,  Francis  (Co.  Donegal). 
Mathiiinatical,  Dillon,  William  (Co.  Dublin). 

1S70-71. 
Natural  Philosophy,  Atkinson,  Wm.  (Co.  Longford). 

1H71-72. 
Chemistry,  Atkinson,  Wm.  (Co.  Longford). 

Clovnt,  and  Limehick  Exhibitions. 
Cloyiie  Exhibitions,  1869-70. 
Irish  (20/.1,  Gallagher,  Francis  (Co.  Donegal). 
Logic  (21)/.),  Williamson,  George  (Co.  Dublin). 
Clasf^ieal  (.'«)/.  each).  Williamson,  George  (Co.  Dnblin). 
Gallagher,  Francis  (Co.  Donegal). 

Limerick  Exhibitions,  1869-70. 
Classical  (40/.),  Dillon,  William  (Co.  Dublin). 
Matbematicul  (•!<)/.),  Dillon,  John  (Co.  Dublin). 

„         (30/.),  O'Doherty,  John  II.  (Co.  Fermtina^h). 
Modern    Literature     (20).    O'Doherty,    John     II.     (Co. 
Feimanaiih). 

University  Gold  Medal  for  Mathematics— (Being  the 
highest  Mathematical  distinction  in  the  University) — 
Dillon,  John  ((.bounty  Dublin). 

Limerick  Exhibitinv,  1870-71- 
Classical  (10/.),  Francis  Gallagher  (Co.  Donegal). 

Cloyiie  Exhibitions. 
,„      .    ,,.,,„,    ri  John  II.  ()■  Dobcrtv  (Co.  Fermanagh). 
f''^^-^^'^=''t-'"-*-lL' Martin  Mahony.      ' 

Cloi/ne  Exhihi/ion. 
Irisli  (2(1/.),  Michael  Cox  (Co.  Roscommon). 

J/nii<rick  Modern.  Lilcralwre  Exhibilions. 
Englisli  (20/. V  Michael  Cox  (Co.  Roscommon). 
Frtiich  (20/.),  D.  P.  M'Donald  (Co.  Cork). 

Limerick  Exhiliitions. 
Matlicm;i!ical  (40/.),  1  John  Edward  Foutrcll  (Dublin). 
{301.),  2  John    H.    O'Doherty    (Co.    Fer- 
managh). 

Cloy ne  Exhibitions,  1871-72. 

Irish  (20/.),  Cox,  Michael. 
Logic  (20/.),  Atkinson,  Willian\. 
Mental  Science  (20/.).  Callin:in.  Micharh 
Classical  (20/.),  Dillon,  Wm.  ^Ci-  I'uUni). 
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Limerick  Exhibiliovs,  1871-/2. 

Mathematical  (4(17.),  O'Doherty,  John  H. 

[■iOl.),  Atkinson,  William. 

120/.),  Fottrell,  John  E. 
Moilcni  Laiiiiuage  and  Literature  (2li;.),  Cov.  liiiliael. 

;Rl'i/iOlllo/tsfor  tiluileiils  uf  Aj^jrorai  Coik'/uf:  mill  Hrhoo/s, 
ISIiS-dl*. 
Classical. 
Mai^ncr,  I'alrick,  St.  \'incent's,  Cork. 
Murpliy,  Jantes,  French  Gallcf;e,  Blackroek. 
fanijihelt,  Artlutr,  University  Scliitol.  Waterhiril. 

itIiil/ieiiiiilirliL 
iM.iViarty,  James.  I'it.kIi   Culleuo,  lllackrock 
Sh.elnin.  I'.A..  SI.  Colmarrs,  I'ennoy. 

Cliissa-iil. 
Iliifler.  iMirhael.  Frencli  (^olleijc,  lilaekrnrk 
Moiiin'ty,  .lohTi,  St.   thcndan's.  Killarncy. 
llartian!  .Vkvaiiiler,  St.  Stanislaus", 'I'uliamnre 
.Mur|iliy.  Kiihanl  J.,  St.  Viuceufs,  Cuik. 

Miit/ti'iiiatical. 
liamdt.  Rielianl,  St.  Vincent's,  Cork. 
Cus;:rove.  Philip,  French  College,  lilackrock. 

!S;(I-71. 
Classical,  Hurlev,  William.  French  ColleRC,  Blackroek. 
-MaLhematical,  Cosgrove,  I'hili]!,  French  Collcye,  ISlackrock. 

Pkizks. — IS7I. 

Latin  Prose  :— Fli[;lit  of  the  F.arls  of  Tyrone  anil  Tvrconncll. 

Krst,  liuller,  Mieliael,  French  Colle.i;e,  Ulackru'ck. 

Second,  Bceliesell.  James,  Rockwell. 
Greek  Verse  ; — Athene  Polias. 

First,  Mulleady,  Daniel,  French  College,  Blackroek. 
Laiiu  A'er.-e  :  —  Ion. 

Secuiul,  Midleadv,  Uanicl. 
IhiiihMi  kssavs  :— Life  and  Times  of  I'rederick  li. 

Fir  t,  .\l'.\li4er,  .lames. 

Second,  M'Uonald,  M.,  Ruckivell 

1S(;|). 
'Ireek   Prose:— TImevcli.le,,. 

lu-.t,  (rCoininr,  (;eor!,.is  St.  k-nathi-'  College.  C.-dirar 

Second,  Miiri.liv,  J.,  I'reuch  Colle-,s   Blaekrork. 
Laliu    Ver,e;--Per,eus. 

I  Ir  (.  iu)t  awariled. 

Siennil,  Cuuniliau,  Tiuiolliv,  Freucli  Cdlle'-r,   I'.lsrI  o.rl. 
I.fiilu  Prii,e  ;  — Henry  firatfati. 

Pint,  Couuihan,  Timothy,  French  Colle',re,  BIsekisi.k 

Second ,( )'Cooiior,  I'atrick,  St.  Ignatius' Colks;e,  I  lain  :i  1 . 
l'jn;/iisi]  Fssay  ; — Charlcniagne. 

Mr,l,  'I'lsh'e.  Thoinos,  J.  P.,  Rockwell  Cclleoe, 

SiTorid,  Douuelly,  II.  J.,  do. 


l.nek   I-.,  sv  ;  — 

Fir-,t,  O'Cor.iirir,  Ceorse,  St.  lyiiatius'  Colle.re,  I  ;:d«-av 

S. d,  (J'Couuor,   I'alriek,  do  do 

ilnsl-   N'er.r^: 

Secuul,    Ki„,i,.alv,   .\l..    Foed,   Col ;■     Itlarkrnek 

l/llui    Iv.say. 

Se.s.u.i    )'rl/,r,   I'.NLler,    Mi.h.srl,    loet.el,    CMll,.,e      lllael- 
o.il   ;    s,ul 

O'C'o ■,   I'st.M,-!;,  St.   Ipisstiiri'  CmIIc-o..  (lalivsv 

Lslo,    'I'lr,,-: 

Se' 1.    Illulei,,    W.  .!„   Frruel,  C„|[e..e      I'.liH  i, , ,  .(1, 

loi./lisl,    t:  sa,y  : 

lor.l,  ll'CoMrior,  den.,  SI,   Igualuis'  Colh-e    Csheav 

Se,-oud,   M'I'lvoy,  ■|'|,„».,    h'reu.l,   Collejo',    l!l,nl,,,,el 

liislniilii.ii::  fill  Sliiiliiil,  ,/,.,w,Y„„/„,„/,r  //„•  I  hiin,-<i/,,  n, 
liil.i-iiiiii,-  K.ilirii,  rr.iiliiil  „i   /)„/,/,„. 

Students  luay  c'ulirtle:  Cuiversitv  iei  luleiiis<.r  I'Meriis 
,u  snv  of  the  tiu-ee  ISHuHie:  ,,t  I'lul.,  ,.,|i|,v.  and  Lrll'er  ,',( 
Soieu.T,  or  of  .VJedielne. 

Vvilli  the    issruissiou    of  Ike   Itielni    aiul    <,ii     psyuieiU,  of 

the  |,ro|,er  fiS'S y  |,ia'S.,u   iuay  atleu,!  (li..    Sd 1^   „t  n,,. 

i;rMvaT.il.v..raiiy   liarlleular  course  of  l.sdiuvs.      Siu- r- 

sf,rr;arr  caMcd  Aiidit..r.s,  anrl  in  the  Faculty  of  Medicine 
there  arc  many  ,^ucli.     Except  in  the  lecture  ruum,  tiiey 


have  no  connexion  with  the  University,  which  is  not 
resjionsiblefor  their  conduct  or  their  success  in  their  studies. 
However,  for  special  reasons.  Auditors  may  he  allowed  to 
reside  in  a  eollej.date  house  or  in  one  of  the  lodging-housea 
approved  for  students  by  the  University,  provided  they 
sulnnit  themselves  to  the  regulations  prescribed  for  those 
jtlaccs,  and  jnit  themselves  under  the  moral  care  of  the 
University. 

In  order  to  hec<jme  formally  Students,  and  consequently 
luendHTs  of  the  l.lnivcrsity,  and  entitled  to  all  its  pi-ivileges, 
the  eandidsles  fur  admission  must  jilace  themselves  under 

The  cnlranee  or  niatriculation  e,\amiuation  must  be  first 
passed. 

Kiilriiiiri'  III-  Miiliiciilijliiiii  lijuiiiiiiiiilion.. 

.Ml  llni\-cr,,ily  i'l.saoniiations  arc  conducted  both  orally 
and  in  wrif ing. 

The  (juslllication  \u  jioint  of  learning  required  for  en- 
trance to  tile  Uui\ersity  is  about  the  same  as  is  needed  for 
enti-ring  the  class  of  ■•Rhetr.ric  "  ill  our  Catliolic  Colleges. 
llnnaMar,  in  order  that  the  greatest  advantage  may  be 
ilei'i\ss]  itooi  tlir  leaching  of  the  Cniver.itv,  it  is  necessary 
that  the  caiidiilale  should  he  able  to  jias-i  ereditahly  for  the 
Itlatiiiie  Clas-.  .\nd  the  greater  his  knowledge  of  Clas.sics 
and  .Mallienialic,,  Hie  greater  will  he  the  fruit  derivable 
ti-nin  lollowiiiH-  l.rchircs  in  the  University. 

Kaeli  cioidiilale  iini;t  he  at  least  si.vtecn  years  of  age,  and 
must  be  recommended  by  the  person  who  last  had  charge 
of  liis  ediicatioti.  and  by  his  bishop  or  by  one  of  the  clergy- 
men of  bis  jiari.sh.  lie  prcsentj  himself,  in  the  first  place, 
to  the  Kector  or  his  representative,  by  whom  he  isaiithorised 
til  olfer  himself  for  e.vaniination. 

Candidate,  fnr  iiiliame  are  examined  : 

I.    Ill  the  Chrislian  llotliiiie. 

■J.  In  anyone  Creek  and  anv  one  Latin  book,  of  their 
own  seleetinn,  iroJU  the  hjlho\ang  entrance  List:  — 

(Jreeli. 
ilumer's  Iliad,  any  three  books. 
.Snphoclex,  any  plav. 
Kuripi.les.aoeplav. 

nerodotiis y  I k, 

.'\enophon,  C\r'>pailia  or  .\uaba-is. 
Plato,  .\pul,,^ia  Si.ratis. 
Lillian,  W'alher'i  Selections 

J, III,  II. 
Vn-gil,  Ceurgie..  a.iv  hro  books. 

.F.nrid.  SUV  (hive  I ks, 

llonee,  I  Ides,  anv' !wo  l„,.,ks. 
Satire!  or  Fin, lies, 
irero.   Select   (li-ilioie,.  vi7.  .    In    ('■niliniim. 


,sl  ; 


■  K.|Ua 


inelusivelv 


Thcyare  further  i 
.\iithinelic. 
.Mcebra,  as  fir  a 
Fiiehd,   P.ool^i, 
I'lnglish  Composition. 
The  rlidinients  i.f   French. 

Theeleioents  nf    \iieienl  and  Modern  llislnrv 
■I'lie  rhinenlsof   ,\b.,k 
l.aliii    I'rnseCi.iins.siti 


.s-rapl 


I'l 


Iv 


ivlllrh      I 

nil. an  I 


II 


ilv.      Pi 


tKoi.  Ilie  Candidate  for 
le-riM  .  :i,  Ceilillesle  signed  l,v  Ihe  Kxanlinera. 
po-  rills  1,1  Ihe  Srerebin  ol  Hie  Coiversilr.  lo 
|Nii  Ihe  iiMi.il  fees.  Suli,e,|iieiillv,  on  the'  ap- 
kV.  Ihr  lb,.|,,r  1,1  .Ills  Ins  lanue  in  Hie  Uiiiversilv 
■•>"■'  '<■■  lhei,np,„i  l„.e,i„,,  :,,  Slndeol  of  Ih'e 
■  lo  Ihe  iieerlion  of  his  name   in    the 

'" '■■'■•'"'  poanl   e,  lool,,.,  ihe  aul  honlU's  ami  (c 

Hie    llilles  and   Is  I  a  (  1 1 1  e  .;  nt(li,.    loin-ei-dlv 
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Students  of  Engineering;,  liefovc  commencing  their 
strictly  professional  studies,  ouj;lit  to  possess  a  satisfactory 
knowledge  of  the  subjects  incUidetl  within  the  fii'st  two 
years  of  the  University  course  in  Arts.  It  is  particularly 
necessaiy  that  they  be  well  acquainted  with  Mathematics, 
Natural  Philosophy,  and  General  Chemi&try.  To  those 
they  must  add  a  thorough  practical  knowledge  of  Drawing 
in  all  its  branches,  and  a  familiar  acquaintance  with 
French. 

In  the  case  of  Mining  Engineering,  the  Student  should 
also  possess  a  knowledge  of  Practical  Chemistry. 

Extern  and  Intern  Students. 

The  resident  students  of  the  University  are  divided  into 
cxterns  and  interns. 

Extern  Students  are  of  two  classes  : 

1st.  Those  who  live  with  their  friends  in  Dublin  or  its 
neighbourhood,  and  attend  the  University  Lectures.  They 
are  required  to  be  present  at  the  Univeraity  Mass  on  Sun- 
days and  Holidays,  to  approach  the  Sacraments  of  Penance 
and  Holy  Corainunion,  and  to  lead  good  Christian  lives. 

2nd.  Those  who  live  in  lodging-houses  approved  by  the 
University.  They  are  required  to  observe  the  Rules  of 
such  Houses,  and  especially  with  respect  to  keeping  regular 
hours,  to  attendance  at  the  University  Mass  on  Sundays 
and  Holidays,  and  frequentation  of  the  Sacraments.  They 
are  under  the  superintendence  of  the  Vice-Rector  or  Senior 
Dean,  to  whom  they,  as  well  as  the  other  externs,  are 
amenable  in  case  of  violation  of  rule  or  misconduct.  The 
Vice-Rector  or  Senior  Dean  will,  on  application,  furnish 
lists  of  the  approved  lodging-houses ;  but  the  University 
does  not  interfere  in  any  way  as  to  the  charges  for  lodging, 
etc.,  which,  of  course,  vary  according  to  locality,  to  the 
student's  habits,  and  to  other  circumstances. 

Intern  Students  are  such  as  reside  in  one  of  the  Univer- 
sity Houses  in  Dublin.  They  must  obsen-e  the  Rules  of 
the  House  in  which  they  reside,  otherwise  they  may  be 
directed  by  the  Dean  to  withdraw  from  it.  There  are  at 
present  two  such  houses.  The  students  of  both  enjoy  the 
same  rights  and  prinleges  in  the  University.  The  details 
of  discipline  vary  in  'each  ;  but  all  agi'ee  in  requiring  the 
students  to  attend  night  and  morning  prayer,  and  to  fre- 
quent the  Sacraments,  and  in  obliging  to  be  in-doors  at 
dusk,  unless  by  the  special  permission  of  the  Dean,  which 
is  given  only  for  grave  reasons.  The  tenns  vary  in  each 
house,  and  can  be  known  by  application  to  the  respective 
Deans,  who  will  also  explain  the  rules  of  the  house,  which 
every  student  on  entering  must  promise  to  observe, 

UxivERSiTV  Hot;ses. 
St.  Patrick's  House,  Stephen's  Green,  South. 
Dean — Rev.  A.  O'Laughlin. 
The  Students  of  this  house  are  permitted  to  arrange  their 
hours    as    they  please,   under   the  direction  of  the  Dean. 
They  are  required  to  attend  their  religious  duties  above- 
mentioned,  and  daily  Mass,  to  rise  at  an  early  hour,  to  be 
indoors  at  nightfall,  and  to  take  their  meals  in  the  house. 


Each  Student  has,  as  far  as  possible,  a  sc|)aratc  room  ;  and 
the  rent  of  the  room  (furnished)  for  the  University  Session 
of  nine  months  varies  from  71-  10s.  to  15/.,  payable  in 
advance  in  three  instalments.  This  sum  includes  atten- 
dance and  fire  and  candle  light.  Tlie  House  does  not 
supply  bed  clothes,  etc. 

The  expenses  of  a  Student,  over  and  above  Lectnrc  fees 
and  the  charge  for  lodging,  are  not  regulated  by  the 
University,  and  will,  of  course,  vary  with  the  haJhts  of  the 
individual.  Extravagance  will  not  be  allowed.  Arrange- 
ments are  made,  through  which  the  greatest  economy  can  be 
practised,  and,  as  a  general  rule,  a  Student's  personal  ex- 
penses need  not  exceed  lOs.  a  week,  or  about  2i)L  for  the 
scholastic  year. 

The  total  expenses  of  a  Student  in  St.  Patrick's  House, 
including  lodging,  board,  and  University  fees  (in  Arts), 
need  not,  if  economy  be  practised,  exceed  '4<H.  i^,  year. 

Our  Ladifs  House,  S9,  Leeson  Street. 

Under  the  Fathers  of  the  Society  of  Mary. 

Superior — V,  Rev.  J.  Leterrier,  S.M. 

This   house   being    chiefly,   although    not    exclusively, 

intended  for  Ecclesiastical  Students,  its  discipline  is  more 

strict.     Students  residing  in  it  are  required  to  rise  at  an 

earlier  hour,  and  to  attend  daily  meditation  and  Mass,  and 

they  are  not  allowed  to  leave  the  precincts,  except  to  go  to 

the  lectures  of  the  University,  without  special  permission 

each  time  from  the  Dean. 

Terms — Forty  giuneas  a  year.  This  suai  includes  board, 
lodging,  and  University  fees  (in  Arts). 

Affiliated  Students. 

besides  the  students  resident  in  Dubhn,  the  University 
has  Affiliated  Students. 

Affiliated  Students  are  those  who,  after  having  passed 
the  Entrance  Examination  in  the  University,  or  elsewhere, 
before  an  University  Examiner,  have  been  enrolled  on  the 
Ijooks  of  the  University,  and  pursue  their  studies  in  an 
approved  College  or  School  with  the  view  of  completing  the 
higher  studies  in  the  University. 

They  are  examined  at  the  end  of  each  academical  year 
by  an  University  Examiner,  who  will  visit  the  Colleges  and 
Schools  connected  with  the  University  In  July,  or  at  any 
other  convenient  time,  for  the  purpose  of  examining  these 
students. 

The  subjects  for  the  Examination  are  mentioned  in  the 
University  Calendar. 

Examination  Day^,  &c.,  October  13/2. 

The  University  Session,  or  Academical  Year,  begins  on 
the  day  after  the  second  Sunday  in  October. 

Entrance  Examinations  will  be  held  dm-ing  the  Second 
Week  of  October,  commencing  on  Monday,  1-lth  October 
1872,  at  in  a.m.,  and  on  each  succeeding  day  of  the  week 
at  tlie  same  hour. 

Catholic  University,  Dublin^ 
April  10,  1872. 


I  CnA:MMiNG  for  Examinations,  and  on  the  relatrti;  MEr.iTS  of  Original  Workers  at  Sc.ienpk  and  hiere 
Bi>oK-MEX.  Extracted  from  a  Discourse  OJt  iJ/r  StiKhj  of  Science  m  its  relnt ions  to  ImVu'idntils  anil  to 
Society^  by  IlENitr  IIenkesst,  F.R.S.,  M.R.I.A.,  Formerly  rrofossor  of  Natural  l^hilo^opliy  in  the 
Catholic  University  of  Ireland. 

(See  Question  13,506?  Vol,  IL,  pp.  8^7-8.) 


The  direct  application  of  knowledge  to  the  practical 
purposes  of  life  which  constitutes  ])rofessional  information, 
is  not  the  only  circumstance  by  which  it  induces  us  to 
engage  in  its  pursuit.  Some  are  attracted  to  study  from 
a  natural  desire  to  become  well-qualified  members  of 
cultivated  society;  to  others  the  pursuit  of  knowledge 
affords  relaxation  and  change  of  mental  exercise  in  the 
intervals  permitted  by  the  active  duties  of  life;  those  to 
whom  fortune  has  accorded  the  leisure  accompanying 
affluence,  mil  sometimes  wisely  grasp  the  opportunities 
which  intellectual  occupation  affords  for  flying  the  torijures 
of  mental  inactivity.  Besides  all  these,  there  exists  a 
smaller  number  of  inquirers,  who  pursue  knowledge  chiefly 
on  account  of  its  unspeakable  excellence.  To  them  know- 
ledge a])pears  almost  like  virtue,  a  good  in  itself,  not  the 
means,  but  the  end.  To  them  no  difficulties  in  its  search 
are  overwhelming,  no  step  in  its  pursiiit  is  too  toilsome; 


their  attention  is  so  steadily  turned  towards  the  light 
dawning  in  front,  that  they  scarcely  notice  such  asperities 
as  they  may  encounter  on  the  path  over  which  they  are 
treading.  No  proposition  is  more  manifestly  true,  than 
that  the  closer  every  seeker  after  knowledge  approaches  to 
this  type,  the  more  likely  is  he  to  find  succcsl'ul  fruition 
attendant  upon  his  search.  Happy  are  those  who,  wiiilc 
anxious  to  achieve  extraneous  objects  hy  the  aid  of  know- 
ledge, arc,  at  the  same  time,  inspired  with  attachment  to  the 
instrument  by  which  the  attainment  of  such  objects  is  to 
be  fulfilled.  iVo  inethod  of  pursuing  knowledge  can,  there- 
fore, be  deemed  entirely  rational,  which  does  not  in  sonic 
measure  tend  to  bring  the  mind  into  the  conilition  of  that 
of  an  earnest  votary  who  is  impelled  towards  its  pursuit 
independently  of  all  other  considerations  than  the  excellence 
of  the  object  itself. 
The  knowledge  acquired  under  siirb   circumstances  will 
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iiencrallv  !>(;  moro  healthy  aiul  profuuiid,  tliaii  when  the 
stinnUatiiii,^  iiction  uiises  i'roni  other  causes.  Professional 
knowledge,  it  will  be  lu-getl,  maybe  succesfully  acquired, 
not  on  account  of  any  intellectual  pleasures  that  may 
accompany  its  cultivation,  Ijut  solely  for  the  honourable 
indepcntlence  it  confers.  But  in  the  exercise  of  a  pro- 
fession, sounil  knowledge  is  alone  available,  miperfcct 
knowledge  exposes  its  possessor  to  failure  and  ridicule.  In 
his  practice  at  a  profession,  a  superficial  student  would 
soon  find  the  narrow  boundarit'S  within  which  Ins  acquire- 
ments could  be  useful,  and  he  wuubl  he  constantly  over- 
whelmed with  dilUeidties  which  his  limited  stock  ot  ideaa 
and  his  feeble  imwer  of  applyiTif,'  them  would  render  bim 
unable  to  surmount.  This  follows  Irom  the  essentially 
em])irical  nature  of  snperllcial  knuwkdge. 

In  the  practical  applieatioiis  of  science  superfieiality  is 
{Tencrally  worse  than  useless.  Why  are  the  archives  <>f  tbc 
Patent  Office  filled  with  innumerable  specifications  o{ 
sterile  inventions?  Why  have  so  many  hopelul  specula- 
tions rcgiinling  tbc  extraction  of  mineral  weaUb  from  llie 
recesses  <.r  the  earth  been  iilknihil  with  rum  lo  their  pro- 
icetors?  Why  are  minds  sometimes  overturned,  even  to 
this  day  hi  vain  searches  al'ter  self-actmg,  perpetually 
movinff  agents  whicb  should  cnduw  us  witb  jiowers  tar 
createi- than  those  fabled  in  the  Hi-bt.  of  onenbLl  mmgina- 
tion  ■'  All  such  results  folb>w  from  the  superlicial  ar.juire- 
ments  and  im|.erfect  mental  jireparation  of  persons  who 
enterui.ona  struggle  wherein  great  difliculties  ai'e  to  be 
conquered,  hut  for  which  thry  bave  never  been  provided 
with  suitable  weaiions,  nor  properly  exercised  in  the 
management  of  such  ai-ms  as  they  may  happen  to  possess 
Even  in  cases  where  no  utilitarian  results  are  the  professed 
object  of  study,  the  jiosition  of  a  su|)erficial  student  is 
scarcely  to  be  envied.  He  may.  perhaps,  desire  to  ajipear 
highly  learned  amont;  his  acquaintance,  and  with  far-seeing 
economy  may  strive  to  purchase  his  rc))utation  at  the 
smallest  cost  at  which  it  can  be  procured.  He  skims 
rapidly  over  a  wide  extent  of  subjects,  and  attributes  his 
haste  to  the  constant  necessity  of  all'ording  fresh  food  to  a 
mind  at  once  so  delicate  and  so  voracious,  His  crude 
acquisitions  appear  to  him  as  a  mass  of  varied  and  exten- 
fiive  information  ;  bis  all-grasping  intelligence  seizes  upon 
the  most  diverse  questions  of  literature  and  science.  He 
can  talk  of  the  structure  of  an  obscure  language  sjioken 
in  tlie  centre  of  Africa,  and  tell  the  exact  weight  m  tons  of 
u  remote  planet.  He  reflects  that  such  facts  M'cre  unknoum 
fi.  the  greatest  sages  of  antiquity,  and  even  to  some  of  the 
philosophers  of  modern  times.  Klated  by  bis  supj>osed 
superiority  in  cnliglitenment,  he  is  liable  to  form  the  most 
erroneous  impressions  as  to  his  own  cajiacity.  Instead  of 
being  illumined  in  his  progress  by  the  steady  light  which 
aceomj)anie.s  tbc  cautious  and  humble  spirit  of  true  inquiry, 
he  is  deeply  immersed  in  the  imiienetrablc  haze  arising 
from  his  own  self-delusions.  l-.ike  a  steam-vessel  proceed- 
ing at  a  reckless  speed  in  the  midst  of  a  fog.  be  is  in 
constant  danger  of  meeting  with  a  disastrous  collision. 
His  self-love  may  at  any  moment  receive  a  fatal  wound  by 
finding  that  he  had  been  exposing  bis  own  blunders,  when 
he  hod  imagined  that  lie  was  covering  himstlf  witb  gb'ry. 

'riiose  who  bave  unexjicctcdly  acquircil  riches,  are 
usually  not  the  most  judicious  in  tbc  apjilication  <il'  their 
.sufldcn  wealth, 'nor  the  most  self-rcstraineii  in  the  feelings 
of  exultatii>n  which  so  often  accomjiany  the  jiosscssion  of 
a  much  larger  share  of  the  goods  of  tliis  world  than 
bajiiicns  to  fall  to  the  lot  of  the  majority  <.f  men.  A 
great  mass  of  knowle<lge,  unlike  riches,  is  incapable  of 
Hiitldt'n  acquirement.  No  jterson  can  become  learned  by 
family  inheritance,  nor  can  be  win  science  as  in  a  lot((.Ty. 
But  .siipt  rlifial  knowledgi'  inav  be  ;icipiiri'il  with  omipara- 
fivc  rapidity,  and  b.'nei- ruincs'onc  of  iLs  givaiest  rhii.g.Ts. 
Tliis  is  the  peculiar  form  nC  vanity  alirady  imlirrd.  ii 
(jNalitynot  only  nmrdly  niinrioim,  hot  b 
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cumidators  and  dispensers  of  knowledge.  Unlike  iNapoleon, 
who,  wlien  he  heard  any  man's  talents  highly  vaunted, 
uromptly  demanded,  "What  has  he  done  ?"  the  super- 
ficial stiidcnt  is  liable  to  judge  of  others  as  he  does  of 
himself,  not  by  what  they  have  performed,  but  by  what 
they  can  say  respecting  the  performances  of  their  pre- 
decessors. Nothing  can  be  more  fatal  in  the  relations,  not 
only  of  individuals  but  of  society  at  large,  to  the  progress 
of  'true  knowledge,  than  any  confusion  between  the 
abilities  required  for  the  advancement  of  science,  and  those 
very  inferior  and  common-place  powers  that  suffice  for  ita 
comprehension.  Who  would  place  on  tho  same  level  with 
Columbus  the  ordinary  mariner  who  now  safely  steers  his 
shii)  across  the  Atlantic?  Yet  it  is  from  a  blunder  of  this 
kind  that  the  superficial  student  is  occasionally,  not  only 
liable  to  regard  his  own  imperfect  acquirements  with  ton 
much  complacency,  but  to  forget  that  what  little  be  does 
know,  may  be  due  to  tlic  labours  of  men  who  lived  in  leas 
cnligl'itened  ages,  and  upon  whom,  conse(|neiitly,  he  is  apt 
to  look  with  pity  and  contempt.  'J'he  glory  of  what  his 
instructors  and  guides  may  have  achieved,  unaidetl  by  the 
advantages  in  his  possession,  instead  of  being  greatly 
(enhanced  by  the  difficulties  conquered,  is  in  his  shallow 
apprehension  considerably  obscured.  Such  a  frame  of 
mind  inevitably  lead^  a  student  to  a  wTong  choice  when 
selecting  the  instruments  of  his  intellectual  progress, 
and  it  induces  him  to  accept  of  erroneous  methods 
when  employing  these  instruments  as  means  of  mental 
cultivation. 

Instead  of  striving  to  gain  something  of  the  ennobling 
influence  exercised  by  productive  minds  when  developing 
ideas  whicb  are  to  form  additions  to  the  stock  of  human 
knowledge, — instead  of  drinking  (Iceply  at  the  fountain- 
heads  of  science  in  the  writings  of  original  authors,  he 
satisfies  his  thirst  in  the  waste  and  sometimes  turbid 
waters  that  lia\'e  trickled  aside.  His,  object  being  not  to 
know,  but  to  seen)  to  know,  he  endeavours  to  reach  science 
by  short  cuts.  lie  disregards  Euclid's  answer  to  Ptolemy, 
and  firmly  believes  that  there  are  not  only  royal  but  even 
plebeian  roads  to  learning.  Coinpcnibums,  and  every 
other  device  of  bookmaking  skill,  possess  in  his  eyes  more 
merit  than  any  other  jiroductions.  According  to  an  ei- 
pression  unfortunately  too  often  a[)]dicable  in  these  days, 
he  endeavours  to  crrim  himself.  If  aided  in  this  operation 
by  a  teacher,  the  results  will  be  but  little  different,  except 
that  the  impression  of  a  bad  system  shall  be  more  intense, 
from  the  influcnci' exercised  on  his  mind  by  a  person  on 
whose  judgment  he  may  have  been  ac<'ustomed  to  rely. 

Here  it  may  occur  to  many  to  ask  -whether  it  is  not  true 
that  in  the  higher  departments  of  .srience  and  learning  the 
greatest  lights  arc,  in  fact,  the  least  fitted  to  illuminate  the 
student's  |)ath,  whether  by  tbcir  writings  or  by  their  direct 
jicrsonal  influence.  This  question  could  not  arise  but  for 
the  fallacies  which  a  certain  class  of  educationists  are 
constantly  endeavouring  to  propound,  and  as  these  fallacies 
seriously  affect  not  only  the  speculative  results,  but  the 
practical  ends  of  all  education,  their  formal  confutation 
becomes  f>f  considerable  iniportance. 

iJr.  Wliewell,  in  his  writings  on  l^nivcrsity  Education, 
enumerates  certain  works  as  those  -which  contain  the  most 
complete  mcthod.s  and  the  iiiosl  finished  results  of  science. 
'I'bcse  be  calls  capital  works,  ami  they  are  all  of  the  highest 
order,  and  such  as  only  ^■cry  advanced  students  could 
I>nssibly  use.  To  these  1  would  add  fiomc  titbcrs.  which 
might  be  culled  capitid  works  i'f  Hie  snond  order,  because 
tbcy  can  be  studied  wiiii  li-^s  ]M-r\ious  prc]nmition  than 
llinse  of  the  first  order.  I'mt  thev  po^.-.e>s  some  common 
characteristic  jiropcrties,— I  In-y  aic  the  iimdiicts  of  original 
thinkers,  and  lli.-v  suinrnnies  contain  the  germs  or  the 
developments  of  discn\  ei  irs. 

I'.ven  as  Dr.  W  bewell  bus  nauieil  a  {'cw  capit.al  works  of 
llielir.sl  nriler.  Mieb  a.s  tbc  Pnnrijnu  of  Newton  and  the 
M,r,n<iiji<r  (\'U'slc  nf  l,;i|d;ue.  I  may  SUi^'uest  a  U'W  of  tllC 
.se,  nod  onl.r.  sorb  ,is  (l,;i(  Ik.oL  wbi'cb  is  'usually  placed  in 
niir  liaiids  ;i[  llic  very  be:',i:iiiiiig  of  our  geometrical  studies, 
and  iIkiI  liTiihsr  ii'pnii  ;.  fundaiucnla!  dcparlmcnt  of 
nin-liaiiirs  wiHi  xibiili  ii  living;  Trench  miitbematician  has 
iiiriebrd  ibe  ;iniinnr>  «.!'  eduraliini,  while  sheilding  an 
iMilir.'ly  iiiw   lijdil    iipnii   somcoi'die  most  general  laws  of 
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During  the  middle  ages,  what  teachers  attracted  more 
students,  than  they  who  were  most  active  by  their  works 
in  reviving  and  cheriehing  the  fire  of  intellectual  activity? 
In  recent  times,  where  were  some  of  the  newest  sciences  of 
the  day  cultivated  ivith  greater  enthusiasm,  and  to  what 
kind  of  influence  did  the  crowded  schools  of  Friberg  and 
Giesser  attest?  Who  were  the  men  that  the  organizer  of 
science  as  well  as  of  victoiy  gathered  together  under  the 
first  French  repubhc,  in  order  to  form  by  far  the  most  per- 
fect school  of  mathematical  science  the  world  has  ever  seen 
— were  they  merely  adepts  in  a  system  of  routine  ? 

Their  names  are  registered  on  many  a  bright  page  of  the 
history  of  science.  Lagrange,  Laplace,  Monge,  Legendre, 
BerthoUet,  have  exei'cised  an  influence  on  the  diffusion  of 
scientific  knowledge  as  well  as  on  its  advancement,  which 
mainly  confers  on  France  the  proud  scientific  position  she 
occupies. 

Onlytwo  months  have  elapsed  since  a  quiet  country  town 
in  England  witnessed  within  its  precincts  a  bnlliant  assem- 
blage gathered  together  by  a  common  sentiment  of  vene- 
ration for  the  memory  of  him  whose  name  is  associated 
with  the  greatest  discoveries  that  the  human  mind  has  yet 
been  able  to  achieve.  Among  those  who  were  so  assembled, 
none  were,  assuredly,  better  entitled  to  take  a  part  in  the 
proceedings  of  the  day  than  the  memhers  of  that  University 
whose  attachment  to  science  and  whose  earnest  cultivation 
of  exact  knowlege  is  famed  all  over  the  world.  The  impulse 
was  certainly  not  attributable  to  a  Mr.  Uvedale,  who  nearly 
two  centuries  before  had  defeated  in  an  examination  for 
fellowship  a  competitor  known  by  the  name  of  Isaac 
Newton. 

Routine  educationists  will  meet  with  other  events 
similarly  hurtful  to  their  feelings,  if  they  carefully  study 
the  history  of  literature  and  science.  I  have  heard  such  an 
educationist,  who  happened  to  possess  a  position  of 
authority,  maintain  opinions  that,  logically  carried  to  theh" 
practical  application,  would  effectually  obstruct  the  growth 
of  sound  knowledge  in  every  seminary  of  learning,  "  A 
mathematician,"  said  he,  "  may  discover  some  new  results, 
"  or  extend  the  boimdaries  of  science,  but  the  public 
"  cannot  immediately  judge  as  to  the  merits  of  what  he  has 
■'  done;  whereas  a  solid  distinction,  such,  for  instance,  as 
"  colleges  can  confer,  may  be  promptly  appreciated  by  the 
"  meanest  understanding  ;  conseqiiently  it  is  our  best 
■'  policy,  whenever  we  desire  to  attract  the  multitude  to 
"  the  fountains  of  knowledge,  to  arrange  that  those  by 
■"  whom  science  is  to*  be  imparted,  should  possess  rather 
"  the  tangible  than  the  speculative  class  of  distinctions." 
You  will  perceive  that  this  gentleman  was  disposed  to  pro- 
ceed even  a  step  further  than  the  superficial  student,  who 
was  in  danger  of  confounding  a  higher  order  of  mental 
power  with  an  order  much  inferior,  for  in  this  instance  the 
inferior  power  was  avowedly  preferi'ed,  through  motives  of 
profound  and  generous  policy.  But  if  the  views  of  the 
public  upon  such  matters  were  such  as  have  been  attributed 
to  them,  which  I  deny,  no  stronger  illustration  could  be 
adduced  of  the  evils  springing  from  superficial  knowledge, 
than  such  a  reaction  upon  the  minds  of  those  who  aspire  to 
he  the  guides  of  popular  taste  in  questions  of  education,  as 
would  induce  them  to  disregard  principles  in  order  to 
conform  to  the  prejudices  of  the  midtitude. 

While  combating  the  erroneous  principles  of  the  routine 
class  of  educationists,  let  me  not  be  supposed  to  rate  a 
certain  class  of  distinctions  below  their  just  value.  Proofs 
of  the  possession  of  real  knowledge  are  always  honourable 
to  him  who  can  fairly  exhibit  such  proofs,  although  the 
widest  range  exists  between  the  different  degrees  of  merit 
which  may  be  demonstrated  by  the  varying  nature  of  the 
evidence.  Hence  has  arisen  the  principal  difficulty  in  the 
em])]oymcnt  of  the  system  of  competitive  examination  as  a 
test  of  caj)acify  for  j>ersons  entering  the  public  service. 
The  only  way  in  which  yuch  a  dililculty  can  be  obviated  or 


eluded,  is  manifestly  by  freeing  such  examinations  as  much 
as  possible  from  the  influence  of  routine  educationists,  by 
selecting  examiners  and  framing  the  entire  scheme  of  exa- 
mination on  such  principles  as  to  test  intellectual  power 
and  not  mere  acquired  information. 

From  all  the  foregoing  remarks  it  will  be  readily  seen 
that  1  do  not  confound  superficial  knowledge  mth  a  little 
knowledge.  The  distinction  between  sound  and  imperfect 
knowledge  is  one  of  quality  and  not  of  quantity.  Inatten- 
tion to  this  obvious  circumstance  has  probably  created  the 
misconceptions  to  which  allusion  was  already  made.  One 
individual  may  possess  but  a  little  knowledge,  and  yet  that 
ma,y  be  very  sound ;  while  another  person  may  have  a!> 
quired  extensive  but  shallow  information  on  all  things 
knowable.  A  student  may  glide  superficially  over  several 
great  departments  of  science  or  literature,  acquiring  an 
abundance  of  misarranged  and  undigested  ideas;  while 
another  may  simultaneously  make  himself  thoroughly 
acquainted  with  a  limited  portion  of  the  same  subjects.  VVc 
cannot  confound  the  extensive  superficial  acquirements  of 
the  first  with  the  fewer  but  more  soHd  attainments  of  the 
second.  We  cannot  fairly  designate  the  kind  of  knowledge 
possessed  by  hoth  in  the  same  terms.  A  little  of  whole- 
some food  is  usually  not  dangerous  to  the  body;  but  much 
or  little  of  bad  food  is  decidedly  hurtful.  In  like  manner, 
a  little  knowledge  is  not  dangerous  on  account  of  its 
limited  extent,  while  imperfect  knowledge,  whether  little 
or  much,  will  be  dangerous  on  account  of  its  quality.  The 
beginnings  of  knowledge  must  be  little,  hut  they  are  not 
consequently  dangerous. 

A  qualitative  rule  for  distinguishing  between  superficial 
and  real  knowledge  seems  to  be  suggested  by  the  preceding 
reflections.  Any  knowledge  is  profound,  which  enables  its 
possessor  to  form  an  independent  judgment  respecting  the 
validity  of  the  several  steps  of  reasoning  hy  which  that 
knowledge  became  established  in  his  mind.  Thus,  a  stu- 
dent possessing  a  thorough  acquaintance  with  certain 
geometrical  truths,  could  easily  assure  himself  of  the 
coiTectness  of  the  methods  employed  in  astronomy  for 
ascertaining  the  distance  of  a  planet,  and  for  distinguish- 
ing its  real  from  its  appai'ent  motions.  Another  person, 
unprepared  by  the  discipline  of  geometrical  study,  and 
unaided  by  the  powerful  instrumentality  of  its  results  in 
the  task  of  consolidating  his  acquirements,  might  obtain  a 
general  knowledge  of  the  endlessly  varied  phenomena 
presented  by  the  heavens,  without  being  able  to  clearly 
perceive  the  difference  between  the  true  and  apparent  motion 
in  the  case  of  a  body  which  comes  most  prominently  under 
his  observation. 

As  supei-ficial  knowledge  is  the  opposite  of  profound,  it 
may  be  defined  as  such  as  will  not  enable  its  possessor  to 
form  an  inde]iendent  opinion  as  to  the  soundness  of  the 
reasonings  on  which  his  acquirements  are  based.  Although 
endless  varieties  of  an  intermediate  kind  must  exist,  llic 
distinction  here  dr:iwn  may  prove  not  altogether  useless. 
The  fallacy  of  the  distinguished  orator  *  already  alluded  to, 
arose  from  confounding  shallowness  with  limited  extent  of 
knowledge.  While  labouring  under  such  a  delusion,  it  is 
not  surprising  that  he  should  suppose  that  Newton  would 
acknowledge  himself  as  a  smatterer  in  comparison  with  a 
boarding  school  girl  of  our  day.  Yet  this  strangely  amusing 
fallacy  was  propounded  by  the  same  writer,  who  not  long 
afterwards,  in  his  brilliant  History  of  England,  paid  a 
tribute  of  reverence  and  admiration  to  the  memory  of  those 
who  shed  so  much  lustre  over  the  reigns  of  the  later 
Stewarts,  by  their  additions  to  the  conquests  of  mind  over 
matter,  and  among  which,  as  well  as  among  all  names  that 
the  page  of  history  has  ever  unfolded,  the  name  of  Newton 
shines  with  transcendent  glory. 


Ai'PENOIX   Vll.     (See  Questions  10,316-17,Vol.  II.,  pp.  75,  76.) 


Communications  frc 


.  Lieut.-Col.  Alexander  Strange,  F.R.S.j  and  Professoe;  Cayley,  F.U.S., 
tho  proposed  establishment  of  a  Fiitsical  Observatory. 


T-elatiniT  to 


HiR,  London.  Novemijer  1,  1872. 

In  the  evidence  which  I  gave  l)efore  the  Royal  Com- 
mission (April  LMth,  18/2,  Qu.  10,31G-17),  I  dwelt  on  the 
iieccosity  for  ]>roviding  for  the  Systematic  Cultivation  of 
Ihe  Physics  of  Astronomy,  and  gave  it  as  my  opinion  that 
a  distinct  and  separate  observatory  should  be  founded  by 
the  State  for  tlie  purpose.  I  pointed  out  why  such  researches 


could    not  be    advantageously   carried    out    at   the  Royal 
Observatory,  Greenwich. 

Since  then,  a  good  deal  of  dir,cussion  on  this  subject, 
provoked  by  ine,  has  taken  place  at  the  Royal  Astronomical 
Society.  Seeing  the  tendency  of  intluential  opinion,  I  felt 
it  necessary  to  juiitify  ray  position  hy  obtaining  in  writing 
the  views  of  those  who  are  at  once  independent  and  compe- 
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tent  authorities  of  the  highest  order.  I  therefore  addressed 
definite  questions  to  the  followinii  distini^rnishcr)  men  of 
science : 

Professor  Hil^ard,  U.S.  Coast  Survey. 

Dr.  Balfour  Stewart. 

Sir  "VV.  Thomson. 

M.  Faye.  ^^e^idellt  of  the  Paris  Academy  of  Science. 

The  rej.)lie3  with  wliicti  these  genth'incn  have  favoured 
me  constitute  so  stron,;^' and  consistent  a  lindy  of  evidence 
on  the  suhjcct,  tliat  I  feel  it  myiUity  to  lay  them  licfovc  the 
Ci)ramission.  I  tlierefore  hej;  now  to  encluso  them.toytither 
with  my  questions  which  elicited  them. 

It  will  he  seen  that  my  fifth  question  is  addressed  to  M. 
Faye  only.  I  would  explain  that  I  sent  the  first  four  ques- 
tions to  the  other  three  freutlemen,  as  the  dates  will  siiow, 
before  the  puhlication,  on  the  1st  of  June,  of  tlic  Astrnimiiirv 
Kiiyal's  Repurt  for  the  present  year  to  tlie  liuard  i>l'  \'i':Ilor:-. 
In  that  document  Sir  Georjirc  Airy  indicates  tlic  pruvisiiui 
which  he  considers  sitfliciciit  for  the  cultl\'atit)n  of  A:lro- 
nomical  Physics,  and  he  undertakes  to  make  this  ])rovi>-ion 
at  Greenwich.  1  was  so  struck  with  the  iiiaileijiiacy  of  his 
proposed  arranijement';,  that,  in  addrcssinfx  M.  F<iyc,  I 
added  my  question  5  in  order  to  obtain  a  iHrwt  opinion 
fi-om  that  eminent  man  as  toivhrther  such  researches  could 
'.■■a  cu!:tht  to  be  eiigi'nfted  on  tlic  work  ol  mcrirlional  ob- 
servers. It  appears  to  me  that  M.  l'\iye"s  reaioninij  on  the 
cu'iject  is  quite  unanswerable,  and  it  is  sali'^factory  tome 
to  lind  that  the  intellectual  difficulty  ]>ointcd  out  t)y  me  in 
my  evidence  before  the  Koyal  Commission  is  that  on  which 
he  lays  the  greatest  stress.  When  we  reflect  on  the  fact 
tliat  no  one  man  has  yet  distinguished  himself  in  botli  the 
ancient  and  the  modern  branches  of  Astronomy,  we  are 
irrcsistiidy  impelled  to  conclude  that  the  same  order  of 
genius  is  not  applicable  tu  both. 

I  would  point  to  the  contrast  between  the  conceptions  of 
my  distinguished  coiTcspondents  and  that  of  the  Asti'onomcr 
Royal,  who  will  xmdertake  sunspot  [ihoto^raphy  only,  is 
■' in  doubt '"  as  to  solar  spectroscopy,  considers  one  addi- 
tional assistant  sufiBcient  for  astronomical  physics,  and 
thinks  that  "possibly  in  time"  the  oijerations  of  Green- 
wich "  might  be  extended  still  further  in  a  [)hysical  direc- 
tion." 

The  tone  of  this  portion  of  the  Astronomer  Royal's  Re- 
port is  that  of  one  who  is  driven  by  extrancou-s  jtrcssurc  to 
undertake  that  for  which  he  has  not  mucli  inchnatinu  or 
taste,  and  from  which  he  is  doubtful  whether  any  useful 
result,  mil  follow. 

I  regret  to  be  opposed  to  one  for  whose  character  and 
genius  I  feel  nothing  but  rewiird  and  admiration  ;  but.  in 
the  ])resent  instance,  being  satisfied  that  Sir  George  Airy 
has  failed  to  gi-asp  the  requirements  of  this  brancii  of 
science,  I  cannot  refrain  from  laying  before  tlie  Royal 
Commission  opinions  which,  on  this  particular  subji.'ct, 
must  rank  higher  than  bis,  in  order  to  prevent,  if  ])Ossihle, 
the  adoption  of  a  course  which  nmst  fatally  {ibstriict  scien- 
tific progress. 

i  have,  &c., 
The  Secretary,  .\Liix.  Stkani;!.:,  Lieut.  Col. 

Royal  Conjmissioo  on  Science. 


Cireidar  addressed  to^ 

Professor  flilgard,  May  l.'i. 

M.  Favf,  Ac.  dcs  Scinlccs,  .hu.r  L'l'. 

Sir  W.  Tiiomson,      ^  ..       ,,^ 

Dr.  li.  Sf..u-;ut.  [^I^y-^- 

IfKAR    SiK, 

i  siiori.n  ],<■  very  much  obNged  if  yon  wouldfaviMU- 
me  witli  your  (jpinions  tin  the  foDowing  jjorntfj  :^ 

(l.j  Is  thv.  syMrtnatir  study  of  tlic  ^i,\:\v  eou-t  11  nl  ion 
likely  to  throw  light  fm  subject.s  of 'I'onvsti  i;d  I'hy,.i,-:,  sucli 
as  .Meteorology  and  iVbignctJsrn  ? 

(_'.)  What  means,  at  iirescnt  known  f.n  Sciniec,  .wi-  avuil- 
ab](;  for  8tiulyiiig  the  Mni  '■' 

V.'>.)  Do  you  ro„sid-T  lh;,t  l'hotn;_rrri|,by  (on.:  nf  thr 
a:jsurned  mearLs)  will  sidlit''.  \\,r  l.lir  piiriiose'^ 

M.)  Do  yon  couMirl.-r  that  flic  class  of  ..bservatlons 
(rlilined  in  your  answer  to  my  (pustiori  L')  \.m:  •A\u-\i  ;i,h  can 
be  efficiently  made  in  a.n  observrM.ory  inaintnined  by  the 
;-'-t!i.te,  or  that  any  of  tlicm  wonM  Ik:  l.rttiT  h-W  u,  Wu-  /,,.:,  | 
of  viiluntecr  a.strononicrs'' 

May  \  be  perinitteil  to  nsi;  yonv  ;i.nswcrs  to  ilu^  rdmve 
q[ie:;tionS  should  I  wish  tr)  do  so  ^ 

I  Addressed  to  M.  Faye<iiily.j 
{^>.)   Do  you  consider  that  it  windil    be  adv:uiia.geoiis  to 
c;irjy  on  Physico-Astrononiica.1   researities  on   an  I'.tterisive 


scale,  and  Meridional  observations  in  one  and  the  same 
obser\'atory,  under  a  single  director? 


Glasgow  College, 
DicAR  Col.  Stkange,  PJth  June  18/2. 

I  REGRET  veiy  much  not  to  have  been  able  sooner 
to  write  to  you,  according  to  your  reque.st,  stating  my  views 
regai'ding  the  requirements  for  an  observatory  of  Astro- 
nomical Physics.  1  fear  very  much  that  what  I  now  write 
may  come  too  late,  but  stdl  I  do  not  wish  to  lose  the 
ehanee. 

The  aubjeet  of  investigation  in  any  oliservatory  for  Astro- 
nomical Physics  is  so  veiy  different  from  that  for  which 
the  great  Astronomical  observatories  at  jireaent  existing 
were  founded,  that  1  believe  generally  it  would  not  be  good 
economy  of  resources  to  atk'injit  to  adajit  the  old  ob.serya- 
I'H-ies  to  tile  new  investigations.  The  instruments  adapted 
tor  accurately  determining  the  jiositioiis  of  the  heavenly 
Ijodics,  which  constitute  the  most  inqiortant  .paii;  of  the 
great  oi)servatorius  liitherto  established,  are  scarcely  adapted 
to  give  a.ny  contribution  towards  Astronomical  Physics. 
New  instrinncnts  designed  for  the  work  of  (besiiectroscope, 
and  neM'  buildings  to  contain  tln'm,  are  necessary.  A 
chemical  laboratory,  and  an  extensive  system  of  i,'ah-anic 
balterics  and  electro-mugnetie  apjiaratus  are  reqiured  for 
the  new  kind  of  Astronomical  oljservati-,ry.  1  doubt  very 
much  wliL'thcr  one  man  coidd  act  efl'cctn-ely  as  executive 
chKf  of  an  observatory  (jf  Astronomical  Phy^-ics,  and  at  the 
same  tni:e  of  an  observatory  of  the  old  kind. 
i  remain,  iK;c., 

Col.  Strange.  WiLT,i,\:\r  Thomson. 


Owens  College,  Manchester. 
Dear  Sir,  May  L'!',  JS72. 

1  HAVE  received  your  letter  of  2A\.\i  inst.,  in  whicli 
you  ask  for  my  ojiinion  on  certain  points  connected  with 
Astronomical  Physics.  In  reply  to  your  first  c|uestion,  I 
cannot  help  flunking  that  a  study  of  the  solar  constitution 
is  likely  to  throw  light  on  the  sul>jeets  of  Terrestrial  Physics, 
such  as  Meteorology  and  Magnetism.     My  reasons  are  ; 

(1.)  That  J  consider  the/cc/  of  a  connexion  between  sun 
spot  activity  and  disturbances  of  the  earth's  magnetism  to 
be  very  well  proved,  although  we  are  ignorant  of  the  lui'nrc 
of  the  connexion.  • 

[J.)  The  recent  researclies  of  .Mr.  Baxendcl!,  Mr.  Stone. 
Professor  C.  P,  Smyth,  and  others,  render  it  extremely 
proliable  that  there  is  likewise  a  connexion  between  the 
jicriod  of  solar  activity  and  the  meteorolog';^'  nf  our  i,dobe. 

{;i)  The  recent  researches  of  Messrs.'  AVarren  De  La 
Rue.  Stewart,  and  Loewy.  as  well  as  those  of  Processor 
Wolf,  render  it  very  i>rohal>le  that  there  is  a  connexion 
IiL'tween  tlie  positions  of  the  chief  jdanets  and  the  behaviour 
of  sun  s])ots. 

(-1.)  The  recent  observations  of  Messrs.  Browning  and 
otliers  render  probaide  a  connexion  between  the  ajipearance 
of  the  ]danet  Jupiter  and  the  state  of  the  solar  disc. 

I  think  that  all  these,  taken  together,  can  lea\-e  us  in 
little  doubt  of  our  duty  with  regard  to  solar  oliscrwalions 
If  we  were  not  only  perfectly  "sm-e  of  a  conn-^vion.  but 
likewise  knew  all  about  the  nature  of  this  connexion  the 
necessity  of  studying  the  sun  would  yet  be  as  stron.r  as 
that  of  recording  the  pu.sit!ons  of  the  various  idnncts  with 
the  viewof  venlymg  thr  law  of  gravitation.  ]\ut  in.asmuch 
as  here  the  natiin- of  the  coniu-xinn  is  unkiioM-n 
ini]ierKnis  nece.-sity  to  study  the  sun  with  the 
arrumuhHiii!,^  ;i.  sullieieiit  number  of  good  observations 
whirh  imiy  nhfiualrly  enable  us  to  determine  the  nature  of 
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arrive  at  a  true  theoiy  of  solar  disturbances,  or  of  the  con- 
nexion between  these  and  the  disturbances  of  the  meteor- 
ology and  magnetism  of  the  earth.  Could  we  ever  have 
ascertained  the  velocity  of  the  solar  cun-ents  without  the 
aid  of  the  spectroscope  ? 

As  a  self-recording  instrument  for  registering  the  actinic 
effect  of  the  solar  rays  has  been  perfected  by  Dr.  Roscoe, 
and  as  it  is  a  point  of  importance  to  study  the  intiuence  of 
the  solar  rays  upon  ^■f;getation,  I  think  that  whenever  the 
sun's  surfLice  is  regularly  studied,  actinic  observations 
oughtj  from  this  cause  as  well  as  from  their  physical  im- 
portance, to  be  included  among  the  duties  of  the  observa- 
tory. 

in  reply  to  your  fourth  question,  believing  that  a  long 
continued  and  systematic  series  of  observations  is  beyond 
the  means  of  volunteers,  I  think  that  the  four  kinds  of 
oljservation  of  the  solar  surface  which  I  have  specified 
ought  to  be  made  in  an  observatoiy  maintained  by  the 
State,  Indeed,  for  some  of  them  more  than  one  observa- 
tory would  be  recjuisite,  for  I  think  it  an  oljjeet  of  great 
importance  to  obtain  a  daily  record  not  only  of  the  position 
but  of  the  area  of  every  group  of  spots  wliich  appears  on 
l.he  siu'face  of  the  sun.  liut  to  obtain  this  more  than  one 
observatory  would  be  necessary,  for  we  must  be  independent 
of  the  influence  of  weather;  and  to  be  so  we  must  have 
stations  so  distributed  that  when  it  rained  at  one  station  it 
might  reasonably  be  expected  to  be  fair  at  anothev. 

The  insufficiency  of  a  single  station  is  shown  by  tlie  fact 
that  in  the  observations  recently  reduced  by  Messrs.  DeLa 
Rue,  Stewart,  and  Loe^vy,  owing  to  blank  days  a  good 
record  of  the  behaviour  cif  groups  with  regard  to  increase 
and  diminution,  as  they  pass  across  the  disc,  can  only  be 
obtained  for  half  the  whole  number  of  spots  obsen'ed,  and 
even  for  this  half  in  a  more  or  less  imperfect  manner. 

The  insufficiency  of  private  means  to  continue  a  long 
series  of  such  observations  is  also  very  well  illustrated  by 
the  Kew  series.  It  is  well  known  that  Dr.  Warren  De  La 
Rue  has  undertaken  since  1865  the  charge  of  the  Kew 
plioto-beliograph,  and  that  the  Royal  Society  have  until 
recently  contributed  yearly  funds  from  the  Government 
grant  for  the  working  of  this  instrument,  but  this  annual 
(jrant  has  now  expired,  and  in  consequence  we  are  at  the 
]>rcsent  moment  vifithout  a  single  station  in  any  favoui'able 
part  of  the  earth's  surface  from  wliich  anything  approaching 
to  a  sufficiently  regular  production  of  sun-pictures  is  likely 
to  proceed. 

liut  what  applies  to  Photography  appHes  equally  to  other 
o])servation3.  I  do  not  therefore  think  tliat  it  would  l)e 
desirable  that  any  of  the  four  classes  of  ol)servations  which 
I  have  mentioned  should  be  left  entirely  to  the  zeal  of 
volunteer  astronomers. 

We  know  of  what  value  such  zeal  has  been  in  opening  up 
new  lines  of  research,  but  when  once  this  has  been  accom- 
plished the  new  country  ought  to  be  taken  jjosscssion  of  by 
an  organised  scientific  force. 

I  therefore  think  that  the  study  of  the  sun  ought  to  be 
systematically  cniuhicted  in  an  institi^tion  fur  the  purpose 
working  under  Government,  and  connected  with  a  number 
of  stations  sufficient  to  ensure  a  good  record  of  what  takes 
idace  on  the  solar  surface,  independent  of  the  influence  of 
weather. 

It  appeal's  to  mc  also  that  such  an  institution  should 
have  a  laboratory  as  well  as  a  workshop  connected  with  it. 

Our  object  being  to  detect  not  merely  the  chemical  con- 
stituents, but  likewise  the  temperature,  the  pressure,  and 
the  velocity,  and  perhaps  mass  of  the  solar  currents,  it  is 
essential  to  know  by  means  of  laboratory  experiments  how 
these  various  influences  affect  the  spectra  of  terrestrial 
elements. 

In  fact,  the  same  individual  who  observes  the  sun  should 
also  experiment  in  the  laboratory.  Most  certainly  the  obser- 
vations ought  not  to  be  made  by  one  man  in  one  place,  and 
the  experiments  by  another  man  in  another  place. 

From  my  experience  at  the  Kew  Observatory,  where 
physical  problems  were  investigated,  and  experitnents  made, 
1  think  that  in  addition  to  a  laboratory  a  skilled  workman 
and  a  good  worksho])  will  prove  to  be  very  necessary 
adjuncts  to  any  wisely-devised  physical  observatory. 
I  am,  &;c., 

Lieut.-Col.  Strange,  F.R.S.  B-  Stkwakt. 


Dear  Sir,  Tans,  L'5tli  May  IH/ii. 

Regretting  that  travel  and  pressing  engagements 
have  prevented  me  from  replying  sooner  to  your  letter  of 
May  13,  I  now  proceed  to  answer  your  questions. 

(1.)  That  the  systematic  study  of  the  sun's  constitution 
is  likely  to  throw  light  on  subjects  of  terrestrial  physics, 
I  v,-oukl  unhesitatingly  a(fmn  ;  yet  without  expressing  the 
belief  that  the  minor  meteoric  or  magnetic  viiriations  arc 
dependent  on  changes  taking  place  in  the  psun. 


('2.)  The  available  means  for  studying  the  sun  at  present 
known  to  science  are,  in  my  apprehension,  in  addition  to 
observations  made  with  the  eye,  solar  photography,  photo- 
metric; and  calorimetric  observations,  and  spectroscopic 
observations,  combined  with  laboratory  experiments  neces- 
sary for  the  interpretation  of  the  latter. 

(S.)  I  do  not  think  that  photography  alone  will  suffice 
for  the  pur|jose  indicated,  since  it  wJU  give  little  else  than 
a  registration  of  solar  spots,  the  study  of  which  by  means 
of  the  spectroscope  appears  to  be  also  of  prime  importance. 

(4.)  1  perceive  no  difficulty  in  organizing  the  several 
classes  of  observations  above  mentioned  systematically,  so 
as  to  be  efficiently  made  in  an  observatory  maintained  by 
the  State.  Similar  considerations  to  those  ujion  which  the 
maintenance  of  meteorological  and  magnetical  observations 
is  based,  would  warrant  a  provision  for  systematic  observa- 
tion of  the  sun. 

The  value  of  the  latter,  as  of  the  former  classes  of  obser- 
vations, largely  depends  upon  their  regular  continuity, 
which  cannot  be  expected  from  the  zeal  of  volunteer  ob- 
servers, who  must  look  for  their  reward  to  results  of  imme- 
diate interest.  In  my  judgment  it  is  proper  for  the  State 
to  provide  for  scientific  research  in  all  matters  which 
advance  the  mental  or  material  interests  common  to  all, 
while  they  cannot  benefit  the  individuals  who  pursue  the 
investigation. 

I  remain,  &;e., 

J.  E.  HlLGARD, 

Secy.  Natl.  Acady.  Sciences,  U.S.A. 
Lieut.-Col.  A.  Strange,  &c.  Sec. 


CiiEU  Monsieur,  Douai,  le  25  Juin  1H7'2. 

La  lettre  que  a'Ous  ni'avez  fait  I'hovineur  de 
m'adresser  a  Paris  me  parvicnt  aujourd'hui  sculement  au 
milieu  de  Tinspection  annuelle  dont  je  suis  charge  poiu'  Ics 
Lyceeset  les  Faculte's  des  Sciences.  C'est  vous  dire  que  j'ai 
a  peine  le  temps  de  recueiller  mes  idt'es  ])our  n'pondre  a 
vos  questions.  Veuilicz  done  cxcuscr  Ic  decousu  dc  eette 
lettre  ct  rcclanier  pour  moi  I'indulgence  de  ccux  a  qui 
vous  avez  I'intention  de  la  communiquer. 

1". 

L'etude  de  la  constitution  physique  du  soleil  ne  mc 
parait  [>as  ajipelce  a  repandrc  de  grandc  lumiere  sur  la 
Physique  Terresti'e,  c'est-a-dire  sur  la  Me'teurologie  et  le 
Magnt'tisrae.  L'action  solau'C  est  actuellement  caracterisce 
par  une  Constance  bien  remarquable,  sauf  de  petites  varia- 
tions accidentelles  ou  ptriodirjues  de  ]>eu  d'imi)ortancc. 
L'ctude  dirccte  de  ces  divers  sujets  de  Physique  Terrestrc 
suffit  amplement,  Mais  il  en  est  autrement  des  ages  geo- 
logiques  dont  I'histoire  me  parait  liee  intimement  k  des 
changements  progresfiifs  d'ont  on  reconnait  la  possibilitiS 
dans  I'activite  interne  du  soleil. 

Toutefois  on  ne  pent  nier  que  les  recherches  nouvelles  qui 
ont  eu  ]]Oin'  but  de  rattacher  certaines  pt'iiodcs  dans  les 
phenomenes  magnetiques  aux  phenomenes  vgalement 
periodiqiies  du  soleil  ne  meritcnt  intcret  et  consideration. 


Les  niuyens  dont  nous  disposons  aujourd'hui  pour  IV'tude 
du  soleil  aont  au  nondjre  de  huit  :— 

1".  litudc  des  mouvements  de  la  phofcospliere    ])ar  les 

_  taches  et  les  facules.     (Carrington.) 
2".  Etude   de   la   constitution   chimique    de  la  photo- 
s[)here  et  de  la   clu'omo  sphere.      Variations,  plus 
ou  moins  rapides,  de  cette  constitution.     Analyse 
_  chimique  continuelle  dc  la  superficie  solaire. 
3°.  Etude  des    mouvements  de  la  chromosphere,  eru])- 
tions,  protuberances,  etc.    Distribution  de  ces  phu- 
nomenes  selon  la  latitude. 
4".  Etude  des  variations  periodiques  de  la  surface,  par 
les  procedes  de  Scliwabe  et  ceux  de  I'Observatoiie 
_  dc  Kew. 
.'>"-  Etude  des  eclipses  totalles,  aure'ole,  couronne,  etc., 

au  moyen  d'ex])editions  lointaines. 
(!°,  Etude  des  changements  S(fculaires  de  I'activite  solaire 

_  au  moyen  des  donnees  de  la  ge'ologie. 
7"-  Etude  analogique  du  soleil  au  moyen  deTobservation 

des  e'toiles  variables  ou  nouvelles. 
H'\  Application   de  la  mecanique  moderne  ;\  I'rtude  des 
mouvements  internes  riu'cn  peut  si.q.ii)oser  dans  la 
masse  solaire. 


Lc  moyen  le  meiUeur  d'ctudier  les  mouvements  des 
taches  et  des  facules  est  incontestablement  la  photogra))hie. 
C'est  siu-tout  pax  la  qu'on  peut  espe'rer  de  rcncontter  des 
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phenomenes  auxquels  s'appliqueront  tot  ou  tai'd  les  lois  de 
la  mecanique.  Mais  ce  n'est  la  qu'une  face  de  la  question. 
La  spectroscopie  n'est  par  moin  indispensable.  C 'est  par 
elle  que  la  physique  et  la  chimie  jieuvent  s'appliquer  aux 
i5tudes  solaires  aiissi  bien  que  la  mecanique.  lleduire  cette 
etude  :i  la  photographic  cc  serait  se  condamner  h,  ne  voir 
qu'une  face  de  la  question.  Je  nc  veut  pas  que  cette 
opinion  puisse  Ctre  serieusenient  sonlenue. 


II  suffit  d'eiivisa<>ei'  I'iniportance  du  liut  des  I'tudes  solairea 
et  la  varit'te  du  inoyen  d'action  {[ue  la  science  niDderne 
nous  presente  pour  penscr  que  le  moment  est  vunu  de 
confier  les  etudes  ii  un  on  plusieurs  eta]>lissL'inents  pourvu 
de  grandes  ressources,  et  ])Ouvant  ftHictionncr  avcc  conti- 
nuite  pendant  un  laps  de  temps  illimite. 

Sans  tloute  ou  devra  compter  sur  le  concours  puissant 
des  volontaires  de  la  science,  Mais  le  concours  se  presentc 
toujours  avec  des  restrictions  quant  aux  ressources,  h  la 
continuite',  et  ;i  la  duree,  lesquelles  mc  paraisscnt  pen  com- 
patibles avec  les  resultats  a  ohtenir. 


Je  snis  d'avis  que  les  etudes  dui\'ent  ctre  jjiuirsuivies 
dans  dea  etablissements  spceiaux ;  que  leur  introductiim 
dans  les  observatoires  astronomiques  serait  nuisiblc  :i 
I'astronomie  propremeiit  dite,  sans  pourvoir  donnei"  tous 
les  resultats  que  procurerait  une  division  bien  nette  du 
travail.  L'expcrience  que  nous  en  avons  en  France  nc 
parait  decisive,  et  c'est  la  nn  point  qui  merite  quelqucs 
de'veloppement. 

On  a  souvent  compai'e  laniarche  methodique  etrimineuse 
tresor  d'observations  accuinulees  de  I'obscrvatoire  de  Green- 
wich avec  rhistoire  plus  accidente.  ct  la  fecondite  bien 
moindre,  de  Tobservatoire  de  Paris,  conteinporain  du  1". 
La  raison  du  suces  du  l*'^  se  trouve  dans  la  nettetc  ilu 
but  pose  dans  I'origine,  et  IVtroite  adhesion  ii  cc  but  qui 
a  caracte'rise  tous  les  directeurs  de  Greenwich.  A  Paris,  au 
contraire,  on  a  mile  a  la  fois,  I'astronomie,  la  physique 
celeste,  la  physique  du  globe,  et  la  geudi'sie.  Aussi,  malj^rc 
de  beaux  travaux  et  de  grands  services  rendus  ;i  la  science, 
retablissement  astrononiique  de  Louis  XIV.,  c'est-il  laisse 
souvent  detourner  de  sa  marche.  En  dehors  de  ces  grands 
etablissements.  les  observatoires  moins  importants,  tels  que 
celui  de  Marseille,  trouveraient  un  aliment  bien  suffisant 
pour  leur  aetiviti.^  dans  le  domaine  de  I'aneienne  astronomic, 
et  dans  ses  applications  si  importantes  a  la  geographie,  a 
la  navigation,  a  divers  points  de  physique  du  globe,  de 
tout  temps  connexee  avec  I'astronomie,  (marees,  ge'odesie, 
(■tude  de  la  pesanteur,  etc,).  L'etude  physique  de  la  lunc, 
des  principales  planets,  des  cometes,  surtout  des  etoiles 
doubles,  etc.,  offre  un  vaste  champ  tl  leur  activite. 

Il  en  est  autrement  des  etudes  de  plmtograjihie  et  de 
sjiectroscopie  solaires.  Ici  la  i)art  geonietrique,  analyfique 
est  bien  faible,  tandis  que  la  partic  physique  et  chimiijue 
devient  prejionderante.  Cela  est  si  vrai  ciue  j'entends 
parfois  nos  astrnnomes  traiter  les  hommes  qui  s'occupent 
du  soleil  en  etrangcrs  ct  presque  en  intrus.  Non  seule- 
ment  ies  ek'mens  d'jnstruction  et  d'observation  sont  dille- 
rens,  mais  I'esprit  n'est  phis  le  meme  dans  les  deux  onlres 
d'investigateurs.  Les  jeunes  gens  vont  meme  plus  loin ; 
les  jeunes  astronomea  n'ont  qu'une  mediocre  estimc;  pour 
des  savants  moins  bon  niathematiciens,  qui  ne  ealculeut 
pas,  qui  ne  s'attaehent  pas  au  meme  ilcgre  de  ]jri_'cision, 
etc.  etc.  Je  pourrais  citer  plus  d'un  fait  sirigulier  a  Tappui 
dc  ce  que  jc  viens  de  dire.  J'en  cnncius  que  rarguineiLt 
dc  la  division  du  travail  n'est  pas  le  seul  ici ;  il  y  a 
encore  ecluj  du  pen  de  sympatliic  ijui  cxiste  entire  d^i  cia^^v^ 
(I'indivJtlus  voucs  it  des  viciences  divci-ses,  atiiiiu'e  de  ten- 
dance din'i'rentes.  Mnsorte  que  meme  i:n  aihnettaTit  r|iH; 
des  astronomes  pnisseiit  s'oeeii[irr  nf.ilrninit  d'etnil.-. 
solaires,  je  n'admets  jias  (pun'on  iIuim;  I'-inhindrc  dans  ini 
meme  etaljlissement  les  personnels  ct  les  irisl.ninicns  di-s- 
tineaadeux  ordresdr;  travaux  «i  diilrrents.  I.r  nunncnl,  me 
semble  venu  d'op,;rf:r  une  separation  scnddahir  ;i  ccllr  <i„\ 
out  dejii  eu  lieu  ii  divcr.ses  ep-iqucs  antericnrcs  pour  des 
branr;h(^s  de  science  ifisue,'-j  d'un  uietne  1.1'one. 

L'Associiition  Speetroscopiqne  rialienne  senihlcrair,  ,U: 
prime  abord  eondamner  citte  ojiiiiidn,  puisqnr  crtlc  ushm- 
ciation  s'estorgani.see  entre  des  observatoires  asli'on'Mniiinri 
Mais  je  ferai  remanpier  ([ne  les  (ibsen'utoires  Mahrns  nc 
se  sont  jamaia  assigne  une  tfielie  bien  dt'finie.  Jc  dirai 
ensuite  que  les  travarix  spcctrnsiT.piiMics  cntfcrniscs  nii.r  ci(\ 
avec  tan t  de  zele  et  rlc  talent  tcrKJi-unl,  Ac  pln,s-rn-ijlns  ii 
lea  envahir  et  jl  les  detoui'iu'r  des  verilnblcK  ('laidcs  astnuu)- 
miques.  I'ln  Anglelerre,  on  Ton  ti<:nt  ii  ci;  nue  la  scii'nce 
soit  cennpb'tcmcnt  rcjiresentee  et  eiilti\'cc,  ccs  rai.sunH  la 
doivent  avoir  tout  leur  |)rjida. 

Kn  resuni«',  sur  cette  ein(|uicine  (piesiifm,  je  ru|jpellci;ii 
que  k'S  hommca  nuperieur.s   parini  lea  astrononica  lL')^J  inic 


Sir  G.  Airy,  Le  Verrier,  Adams,  Hansen,  Delaunay,  Villar 
ceau,  etc.,  etc.,  forment  un  groupe  completcment  distinc 
des  hommes  superieurs  qui  ont  promu  re'cemment  les  etude 
solaires,  tels  que  Kirchhoff,  Huggins,  Janssen,  Lockyer 
Secehi,  etc. 

Laissons  aux  un  les  grands  observatoires  astronomiques 
avec  leurs  instruments  meridiens  et  leurs  equatoriaux  ; 
donnons  aux  autres  un  ou  jihisieurs  grands  laboratoires  oi"i 
la  photogra|)hie  et  la  sjjectroscopie  recevront  de  puissants 
nioyens  |)Our  les  etudes  de  i)hysique  celeste  et  surtout 
Eolaire. 

Quant  il  mois,  l'etude  du  soleil  me  parait  etrc  le  pro- 
bleme  caracteristiqiic  dc  notre  epoque.  J'applaudirais  de 
grand  cieur  si  je  voyaie  I'Angleterre  se  mettre  en  tete  du 
mouvcment  et  clever  pour  cette  branehe  nouvcUe  de  la 
science  des  ctaWissenients  tout  nonveaux  ouseraientreunis, 
sui'  un  large  ]ilan,  les  ressoiirees  mises  deja  en  o-uvre  f;a  et 
III,  dans  votre  grand  pays,  par  les  Carrington,  les  Huggina, 
et  les  N.  Lockyer. 

Veiiillez,  cher  Monsieur,  agree/,  mes  excuses  pour  cette 
redaction  ]]rcci])itee,  ainsi  que  I'assurancc  dc  nics  senti- 
ments de  haute  consideration. 

N.  Fave, 
President  de  I'Ae.  des  Sciences, 
•2(i,  Rue  Xicolo-Passy,  Paris. 

Jc  serai  de  retour  ii  Paris  le  b^  Juillet,  peut-etre  assez  a 
tem])s  ]Joru'  y  profiler  ilc  votrc  A-isite. 

Lt.  Col.  Strange, 


Traiislalian. 
From  M.  Fayc,  Pres.  Ac.  des  Sciences,  Paris. 
Dear  Sir,  Oouai,  L'5th  June  T^72. 

The  letter  you  did  mc  the  honor  to  address  to  me 
at  Paris  has  only  reached  me  to-day  in  the  midst  of  the 
annual  inspection  with  which  I  am  charged  for  the  Lycees 
and  the  Faculties  of  Science.  This  will  cxjilain  to  you 
that  I  have  barely  time  to  collect  my  ideas  in  order  to 
answer  your  questions.  Pray,  therefore,  excuse  the  incom- 
pleteness of  this  letter,  and  obtain  for  me  the  kind  indulgence 
of  those  to  whom  it  is  your  intention  to  communicate  it. 

1st.  The  study  of  the  physical  constitution  of  the  sun 
does  not  seem  to  me  to  throw  much  light  on  Terrestrial 
Physics,  that  is,  on  Meteorology  and  Magnetism.  The  solar 
action  is  certainly  characterised  by  a  remarkable  constancy, 
siibject  to  small  accidental  or  periodic  v;u'iations  of  small 
importance.  The  direct  study  of  these  various  subjects  of 
Terrestrial  Physics  ampdy  suDices.  Hut  it  is  otherwise  \nth 
respect  to  geological  periods,  of  which  the  history  seems  to 
me  intimately  connected  with  the  jn'ogressivo  charges  of 
which  one  recognizes  tlie  probability  in  the  internal  activity 
of  the  sun. 

At  the  same  time  one  cannot  deny  that  the  new  researches 
wliich  have  aimed  at  connecting  certain  periods  in  magnetic 
lilicnomena  with  solar  iihenomena,  equally  periodic,  merit 
interest  and  consideration. 

2nd,  The  means  at  present  at  our  disposal  for  the  study 
of  the  sun  are  eight  in  number  ;  — 


■sphere  by  t!ic 


■olar 


(1,)  Study  of  the  movements  of  the] 
spi'ts  and  facula=  {Carrington.} 

(2.)  Study  of  the  chemical  constitution  of  the  photo- 
sphere and  the  chromosphere.  Variations,  jimre 
or  k-;s  rapid,  of  that  constitution.  Continuous 
rhemical  aLia]ysi.s  of  the  solar  surface. 

{'A.)  Study  of  the  mnvcraents  of  the  chroniosplierc, 
eruptions,  pnituberanccs.  ^^c.  Distribution  in 
l:inhi(lc  onhcso  phenomena. 

(I.)  Sludv  oflhe  periodic  vavialioi,^  of  the  surface  hv  the 
nu'liinds  ot  Schwahc  and  oi'  Kcw  ObscrvaUny 

[.V)   Study  nf   tola!    cclip.ses.    the    am 
bv  nieatis  of  distant  CNpeditiou; 

H'k)  Study  of  secular  changes  in  the 
means  ol'  gi-obigical  data. 

(7,)  Analoi.ieal,sludvofllu'snnby 
.ni  \  arable  and  new  ^lar.s. 

(S.)  Application  c.f  nmdern  nu-ch: 
iulcrnal  movcuicnta  winch 
lake  place  in  the  solar  mass. 

.■!nl,  'I'lic    !)e.-,l.   nua.n.nrstndving  the  movements  of  the 
,.,ts  and  Taeniae  i.s  undeniably  I'lioiograpby.      It  is  above 
hat  fbrcctnin   that  we   may  linpc    to    nu-ct  with    phe- 
a   to    wlii.'li,  sooner  or   later,   the  laws  of  mechanics 
Hut  this  is  tmly  one  as])ect  of  the  ques- 
ly  is  not   Ics.s   indispensable.       It  is  by 
ind   Chemistry  can    be  applied   to   sokiV 
as  mcclianies.     To  nmline  this  study  to 
ilil  b(-  to  condemn   our.sclves  to  the  eon- 
■f  only  one  a.s]iect   of  the   question.      I  do  not 
pinion  ciui  he  seriously  entei'taincd. 
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4th.  It  is  sufficient  to  contemplate  the  impoi-tance  of  the 
object  of  solar  studies,  and  the  variety  of  the  appliances 
that  modern  science  presents  to  us,  to  make  us  think  that 
the  moment  has  oome  for  confiding  these  stu(Ues  to  one  or 
several  estal)lishments  furnished  with  large  resources,  and 
ahle  to  work  with  continuity  during  an  unlimited  period  of 
time. 

No  doubt  we  ought  to  reckon  on  powerful  supjiort  from 
scientific  volunteers,  but  that  support  is  always  restricted 
as  to  resources,  continuity,  and  duration,  which  seems  to 
me  but  little  com])atible  with  the  results  sought. 

5th.  I  am  of  opinion  that  these  studies  ought  to  be  pur- 
sued in  special  estaljlishments  ;  tliat  their  introduction  into 
astronomical  observatories  would  be  injurious  to  astronomy 
proper,  without  being  able  to  give  all  the  results  v/hicli  a 
well-defined  division  of  labour  would  secure. 

The  experience  which  we  have  in  France  seems  to  me 
decisive,  and  this  is  a  point  which  deserves  some  develop- 
ment. 

We  have  often  compared  the  methodical  march  and  the 
immense  treasures  of  observation  accumulated  at  the  Ob- 
servatory of  Greenwich  mth  the  less  marked  history  and 
the  far  inferior  productiveness  of  the  Observatory  of  Paris, 
contemporary  of  the  former.  The  reason  of  the  success 
of  the  former  is  to  be  found  in  the  original  definiteness  of 
aim,  and  the  strict  adherence  to  that  aim,  which  has  cha- 
racterized all  the  directors  of  Greenwich,  At  Paris,  on  the 
contrary,  they  have  mixed  at  the  same  time  Astronomy, 
Celestial  Physics,  the  Physics  of  the  Globe,  and  Geodesy. 
Hence,  in  spite  of  fine  works  and  great  services  rendered  to 
science,  the  astronomical  establishment  of  Louis  XIV.  has 
often  allowed  itself  to  diverge  fi'om  its  object.  Outsi{le 
these  great  establishments,  less  important  observatories, 
such  as  that  of  Marseilles,  find  ample  food  for  their  acti^'ity 
in  the  domain  of  the  ancient  astronomy  and  in  its  impor- 
tant applications  to  geography,  navigation,  and  to  the 
various  points  of  the  physics  of  the  earth,  in  all  tiirie 
connected  with  astronomy  (tides,  geodesy,  gravitation,  &c.). 
The  study  of  lunar  physics,  of  the  principal  planets,  of 
comets,  and  above  all  of  double  stars,  &c.,  offer  a  vast 
field  for  their  activity. 

It  is  different  with  photographic  and  spectroscopic  solar 
studies.  Here  the  jiart  of  Geometry  and  Analysis  is 
slight,  whilst  the  ])art  of  Physics  and  Chemistry  prepon- 
derate. This  is  so  true  that  1  sometimes  hear  our  astron- 
omers treat  the  jmen  occupied  with  the  sun  as  strangers 
and  almost  intruders.  Not  only  are  the  elements  of  in- 
struction and  of  observation  different,  but  the  spirit  is  not 
the  same  in  the  two  ortlers  of  investigators.  The  young 
men  go  even  further.  Young  astrnnomers  have  but  a 
mediocre  esteem  for  the  mvmiis  of  inferior  mathematical 


attamments,  who  do  not  calculate,  and  who  are  not  bound 
by  the  same  degree  of  precision,  &c.,  &c.  I  could  cite  more 
than  one  singula  fact  in  support  of  what  I  have  said.  I 
conchule  from  this  that  the  argvimcnt  of  the  division  of 
la.jourisnot  here  the  only  one ;  there  is  also  tliat  of  the 
want  of  sympathy  existing  between  dasse^  of  persons 
devoted  to  different  sciences  animated  by  different  tenden- 
cies. So  that  even  admitting  that  astronomers  can  be 
usefully  employed  in  solar  researches,  I  do  not  admit  that 
we  should  confound  in  the  same  estai)li3hment  tlie  per- 
sonellc  and  the  instruments  destined  for  two  orders  of 
work  so  different.  The  mnment  seems  to  me  to  have 
arrived  for  working  out  a  separation  similar  to  those  which 
have  ah-eady,  in  former  times,  been  effected  for  branches  of 
science  issumg  from  the  same  trunk. 

The  Italian  Spectrosco[)ic  Association  seems  at  first  sight 
to  condemn  this  opinion,  as  that  association  lias  been 
organized  among  astronomical  observatories;  but  I  would 
remark  diat  Italian  observatories  have  never  assigned  to 
themselves  a  very  definite  task.  I  thorefure  say  that  the 
spectroscopic  labours  undertaken  by  them  with  so  much 
zeal  and  talent  will  tend  more  and  more  to  distract  them, 
and  to  turn  them  from  true  astronomical  studies. 

In  England,  where  you  hold  that  science  should  be 
completely  represented  and  cultivated,  the  above  reasons 
should  have  their  full  weight. 

To  sum  up  this  fifth  question,  I  would  remind  you  that 
great  men  amongst  astronomers,  such  as  Sir  G.Airy,  Lc 
Vcn-ier,  Adams,  Hansen,  De  Launay,  Villarceau,  &c.,  &c., 
form  a  grouji  completely  distinct  from  the  great  men  who 
have  recently  ]n-omoted  solar  studies,  such  as  Kirchhoff, 
Uuggins,  Janssen,  Lockyer,  Secchi,  &c.  Let  us  leave  to 
the  one  the  great  astronomical  observatories  with  their 
meridional  instruments  and  tlieir  cquatoreals.  Let  us  give 
to  the  othei-  one  or  several  great  laboratories  where  Pho- 
tography and  Spectroscopy  may  receive  powerful  means 
for  Celestial  and  above  all  Solar  Pliysics. 

As  fur  myself,  the  study  of  tlu;  sun  seems  to  mc  the 
characteristic  proljlem  of  our  age.  I  should  rejoice  with  all 
my  heart  if  I  saw  England  place  herself  at  the  'head  of  this 
movement,  and  raise,  tVirthis  new  livanch  of  science,  entirely 
new  establishments  where  tlicre  should  be  united,  on  a  large 
scale,  the  resources  already  in  action,  here  and  there  in  your 
great  country,  by  the  Carringtons,  the  llugginses,  and  the 
N,  Lockycrs. 

Accept,  dear  sir,  my  apologies  for  this  hasty  statement, 
&.C.,  &c. 

N.  Fa  YE, 
President  of  the  Academy  of  Sciences, 
Lt.  Col.  Strange.  20,  Rue  Nicolo-Fassy,  Paris 


CoMMUNiC-A-TiOM  fi'om  Pp.oFicri.soi-:  Caylei",  P"'.R.S.,  Preside 
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it  of  the  KoYAL   Astronomical  Society  of 


Sir,  Cambridge,  July  2nd,  18/2. 

As  President  of  the  Royal  Astronomical  Society,  I 
write  to  retpiest  that  you  iidll  bring  ]>efore  your  Commission 
the  following  Resolution,  passed  at  a  Council  Meeting  of 
the  Society,  held  the  2rtth  Jime. 

In  answer  to  your  letter  of  the  26th  June.  I  beg  to  say 
that  I  do  not  wisli  to  offer  any  evidence  to  the  Commission. 
1  have,  iS;c. 

A.  Cavley. 
J.  N.  Lockyer,  lisq..  F.R.S.,  &c.. 

Secretary  lo  the  Royal  Commissi'^ 
on  Scientific  Instruction,  ^c. 


Coi' 


■  THTi;  Resolution. 


1.  That  the  President  be  authorised,  on  behalf  of  the 
Council  and  Fellows  of  the  Royal  Astronomical  Society,  to 
bring  before  the  Royal  Commissioners    on    Scientific  In- 


struction and  on  the  Advancement  of  Science,  now  sitting, 
the  importance  <if  further  aid  lieing  afforded  to  the  Culti- 
vation of  the  Physics  of  Astronomy, 

2.  The  Council  think  such  aid  would  be  most  effectually 
given  by  increased  assistance,  where  needed,  to  existing 
Public  Observatories,  in  the  direction  recommended  by  the 
Heads  of  those  Observatories,  especially  that  at  the  Cape 
of  Go(jd  Hope,  and  l)y  the  Flstablishment  of  a  new  Obser- 
vatory on  the  Highlands  of  India,  or  in  some  other  part  of 
the  British  Dominions  where  the  climate  is  favourable  for 
the  use  of  lars:e  instruments. 

li.  'I'lie  Council  do  not  recommend  the  Establishment  of 
an  independent  Government  Observatory  for  the  Cultiva- 
tion of  Astronomical  Physics  in  England,  especially  as  they 
have  been  informed  that  the  Board  of  Visitors  of  the  Royal 
Oljservatory  of  Greenwich,  at  their  recent  meeting,  recom- 
mended t!ie  taking  of  photographic  and  spectrnscopic 
records  of  the  sun  at  that  01)servatory, 


AITENDIX  YIIl     (See  Qnrstion  10,522,  Vol.  ll.,v.  97.) 


26060.— II. 


liEiuArLKK  on  the  IIi.sri.>KY  and  PuyiiiOK  of  the  (now  aboli.shcd)  Boakd  of  Longitklf,. 
By  Sir  G.  IJ.  Airy,  K.C'.JJ.,  Awlrononicr  lioyjil,  formerly  Member  of  the  Board. 

the  Admiralty.  At  one  of  the  meetings  which  I  attended, 
H.R.H.  the'Dukenf  Clarence,  then  Lord  High  Admiral, 
presided,  lint  usually  the  political  secretary,  Mr.  Croker. 
presided.  It  was  always  understood  that  the  Board  could 
not  meet  except  under  the  presidency  of  one  of  the  Lords 
of  Admiralty,  and  thus  !he  Board  of  Longitude  became, 
in  fact,  a  Committee  of  the  Admiralty.  Some  of  its  mem- 
bers complained  much  of  this  regulation. 

3  F 


] .  The  Board  of  Longitude  was  first  established  in  the 
year  1713  (12th  year  of  Queen  Anne)  "for  finding  the 
longitude,"  and  apparently  without  any  otJicr  duty.  I 
am  not  able  to  say,  without  examining  the  numerous  Acts 
of  Parliament  relating  to  it,  how  it  became  connected  with 
some  other  subjects,  few,  liowcver,  in  number. 

2.  The  first-named  member  of  the  Board  is  in  all  eases, 
I  believe,  the  Lord  High  Admiral  or  First  Commissioner  of 
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3.  Several  of  the  ex-opicio  members,  ami  ])erhaps  otliers, 
resiilod  at  a  distance  IVum  London.  A  London  Committee 
(thri.".'  ptrsons,  I  tUink.)  was  appointed  fur  ml  interim  busi- 
n(-s3.  rcpurtinii  to  the  general  meetings,  held  four  times  in 
the  yt-'ar.  Tlie  anniral  salary  to  each  ordinary  member  was 
101)/.  I  believe  that  the  salary  to  each  member  uf  the 
London  Committee  was  ^Wl. 

4.  The  services  which  tliis  Board  rendered  to  iuivijj;;Ltiun 
were  very  great.  I  imaj^inethat  modern  nuvijration  dejicnds 
in  f;ix-at  measure  upon  them.  The  establishment  of  the 
Nautical  Almanac,  the  Requisite  Tables,  the  "  Cambridge 
Tables  "  for  Lunar  Distances,  the  examination  and  en- 
couragement to  improvement  of  Mayer's  Lunar  Theory  and 
Tables,  Mason's  I^unar  Tables,  and  similar  publications, 
were  among  their  early  works. 

5.  Somewhat  later,  llie  iminovenicnt  of  lime-ki'cpcrs 
came  liefore  them.  At  lirst,  attention  sccnieti  to  1)e  dirccteil 
to  clocks,  and  there  arc  at  the  lloyal  Observatory  some 
enormous  mudels  of  clocks  proposed  i'or  use  at  sea..  But 
sucewssive  inij)rovenieiits  of  cbnmometei'.s  were  ni;ide  by 
Harrison,  Mudge,  I'iarnshaw,  Arnnld.  and  others,  all  which 
were  examined  and  tried  by  the  llourd,  and  were  rewarded 
under  their  powers.  1  do  nut  duiibt  that  the  great  steps, 
which  ultimately  have  led  to  such  marvellous  accuracy  in 
chronometers,  were  due  to  the  cll'orts  of  the  Board  in  the 
last  Century  and  the  early  part  of  the  pi-esent  century. 

(i.  Instruments  for  sounding,  compasses,  and  other  in- 
struments connected  with  navigation,  tliongh  scarcely  with 
longitude,  came  before  them. 

7.  There  are  papers  of  Cajitain  Cook's  at  the  Oijservatory, 
but  I  am  unable  to  say  whether  they  prove  that  his  voyages 
were  under  suggestion  of  the  Board, 

S,  A  little  licfore  my  connexion  with  the  Board,  the 
north-westerly  expeditions  (in  which  Mr.  Croker  took  very 
great  interest)  had  been  made,  and  the  Board  of  Longitude, 
by  s})ecial  Acts  of  I'arliament.  jiulgeil  oi  the  claims  to 
reward.  It  was  before  the  Board  of  Longitude  that  tlie 
evidence  (founded  on  Lunar  Distances)  was  given,  which 
established  the  chum  of  Captain  Parry's  expedition  to 
reward  for  attaining  a  certain  westerly  longitude  in  bigli 
latitude. 

f>.  It  appears  that  the  Board  recommended  grants  of 
money  in  reward  of  scientific  services  or  oupposed  services. 
Thus,  1,01)0/.  was  awarded  to  Captain  Sabine,  for  bis 
labours  in  the  pendLdtim-expedition.  of  the  propriety  of 
which  there  could  be  no  doubt;  .'300/,  was  awarded  to 
Professor  Barlow  for  a  plate  for  correcting  errors  of  ship's 


compasses,  which  was  false  in  theory,  and  useless  in  prac- 
tice; l'i)0/.  to  a  chronometer  maker  named  Ulrich^  for 
which  nothing  was  ever  received. 

10.  It  was  at  the  instance  of  the  Board  of  Longitude 
that  the  observatoi-y  at  the  Cape  of  Good  Hope  was 
established. 

11.  It  \\'(uild  seem  tliat,  ]>y  the  time  when  I  became 
member  [lH2(i),  the  demands  for  the  useful  services  of  the 
Board  were  exhausted.  The  matters  which  came  before  it 
were  of  the  most  insignificant  kind.  Once  the  chrono- 
meter maker  Ulrieli  a|i])eiired  with  a  model,  which  it  was 
impossible  to  examine  at  the  time.  Mr.  Herschel  brought 
forward  a  paper  on  the  im]iroviMnent  of  the  Nautical 
Almaniic  {which  snbsefjuently  was  carried  out  Ijy  an  unpaid 
cominittwi  of  the  Uoyal  Astronomical  Society).  I  brought 
forward  the  subject  of  in}provIng  the  Solar  'I'ables  of  the 
Nautical  Almanac.  And  1  think  nothing  else  was  at- 
temjited.  Both  these  were  stopjied  by  the  resistance  of 
Dr.  Young,  secretary  of  the  Board,  who  would  scai'cely 
consent  to  any  change. 

12.  'I'liere  certainly  was  no  use  in  maintaining  the  Board 
any  longer.  And  when,  alter  its  dissolution,  some  mem- 
bers of  the  Hoard  wished  to  raise  any  inHuence  which  they 
might  be  able  to  exert  for  its  restoration,  Mr.  Herschel  and 
myself  refused  to  join  with  them. 

l.'l  The  work  which  the  Board  was  doing  in  the  later 
(not  the  latest)  ])eriod  of  its  existence,  has  beVn  since  that 
time  executed  by  officers  of  the  Government,  or  private 
societies.  The  fjuestions  of  north-westerly  expeditions, 
iScc,  have  gone  to  the  (icographicai  Society,  I  believe; 
the  rcijctition  of  the  Cavendish  ex[)erinient  wars  suggested 
and  carried  out  at  the  public  expense  by  the  Royal  Astro- 
nomical Society;  important  geodetic  work  has  been 
]>lanned  and  effected  by  the  officers  of  the  Ordnance 
Survey:  the  British  Arc  of  Longitude  ((jreenwich  to 
Valencia)  was  planned  and  executed  I>y  me ;  the  experi- 
ments on  gra\-ity  in  a  deep  mine  were  conducted  mainly  at 
my  pri\-ate  ex])ense  ;  the  proposals  for  cxpeilitirjii  for 'the 
Transit  of  Venus  have  beenmiine;  the  ]u-oposals  for  Eclipse 
I'ixpedition::;  have  sometimes '"iiriginated  whh  olhers;  the 
attention  to  chronometers  has  been  exclusively  mine  ;  other 
questions  have  been  referred  to  committees  of  tlie  Royal 
and  Royal  Astronomical  Societies,  and  perba]>3  of  other 
bodies. 


.  May  18. 


C,  B.  Aiuv. 
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Mlmokial  to  thr  Kt'4ht  ITouourablc  the  Lniuw  Cmnn^sioXKUS  oI'Mki:   uM,\.ikstv's   TiJKAsrKT. 

The  Memorial  of  the  British  Association   for  (be  Advance-  fj.   It  seemed  to  the  Council  that  after  the  As-ocialion 

ment  of  Science,  had  done  so  much  in  the  way  of  actual    exrHndiTure  of 

Humhiy  sheweth,—  '''nf^   %   ti'i^   mendjiT.;   uf   its   'Committee,   and    h:td   given 

1.  That  in    tlie  year  ISC/    the    Ih-itish  Association  'p-  «nch  a    large   contribution    h'^mi  its    \cry    buiited    fuinU, 

])ointed  a  Committee  "  for  the  purpose  of  jiroujotihg  tlie  enough  liad  been  doTie  to  show  the  (d.ject  to   ho  one  for 

"  extension,  im|irovement,  and  harmonic   analysis  of  tidal  which  assisiance  may  reasonably  be  expected  from  (loicrn- 

"  nb'^ervatioiis."     From  that  time  until  the  ]>resent,  under  nient.     Ou^  lepre.ientations    n'tade    by     Cobmel     \Va]k!.'r, 

committees  rc-a]ii)ointed  fi'om  year  to  year,  the  iiroposed  director   of   the    Trigouometiieal     Sinvcv    i.l'     India,    the 

»rk  has  been  carried  on.     The 'mode  of  proeediu-eaf!o])ted,  Indian  (h)vernment   hm  already  granted'  (he  uuain^^  of  de^ 


and  tlie  results  obtained  up  to  the  month  of  August  1^71, 
are  fully  stated  in  the  aecomjianying  series  of  printed 
rejiorts. 

'2.  The  primary  object  of  this  investigation  is  tbeadva.nce 
of  tiilal  science,  but  the  Committee  have  uniformly  kept  in 
view  tlie  practical  a[iplica1ion  of  tiicir  results  to  I'livsicid 
Oeo'/ra|.hy,  Meteorology,  Cr.ast  and  llarl,.)ur  I'.nginrei-iog, 
and  Xavigatioo. 

;{.  A  large  mass  of  valu^dde  r.hscrvatioiia,  neocded  liy 
self-n-4t^t.:-nii-tid..griii.L'>-,diiriMLMlir  l;ist  I'O  varsjiavmg 
he.Ti  fonrid  av;Mi;iblr.  li.c  (  :oi,i  oiil  l.cr  have  .-.i^iihrd  |hem- 
selvrs.  m  llie  li  csl,  |da''c.,  (o  ih,-  ivdoetioii  of  lhr-,e  ohser- 
valioii^.  a.nd  li:..-  ,]<-\-ri-r<-i\  i  lir'  ohjiTt  nC  pi  nio',l,iii..r  „hser- 
V:>hnu~  in  -,lh-i'  \nr:,\,\u  ■;  onlil  i  he  oIimtv;.  I  luiis  abvad^ 
naide  b;o,-'-  hrT,,  ntdi/,  d  lo  Ihn  olom.i. 

d.  Tin'  ■v.rt  Hon,  loidn,  la,l-cn  \r,,  .  provcrl,  ii  ,  wa:;  ;m01- 
(-i[iab-il,  mo   I    IM^.a-ioK  ;.      Thi'    r;drn  1:0  cne;  liavr  iu-rn    pcr- 

Cornn'd,  lonl-rll,.''  up.  rinl  ■nd-^oec -,r  Si.  \^■  II  liain 'lln no, 

},Y  :l.illrd  cii.l-nhilor,,  nT,„i,ii|.aidrd  hv  i  Im  \;Mil,lr;il 
AbiniiiaeOni-'r',  Thi'  innd  ,  rripmnl  l.o  |,;,v  lln'  ciilroliUor:;, 
and  to  |irint  and  ])rr|niT  liddr;'.  Inmr^  Tor  r;dr,il;il  ,on.  ^r., 
totheumonniof  filKI/.,  liaAT  Ucin  ,;riH,l.cd  In;  Ibr,  \W,\r.\, 
AsKoriatiori  in  four  .siirensMvc  ;iniin;il  :d  l->u'iunT'^  of  MMI/. 
each  and  a  .Mini  of  3)0/.  vnlul  .,|,  Ihr  l;,st  in.rtoi..-.  Tin- 
hs\  ]/r-uil  ban-!./  Mnlllr^^d  lor  Ibe  w.,rk  :n.|,,i:,ll_y  m'  ImmmI, 
;,n<l  to  ■■i-enrr  ill-  (■■Miljninmri  of  Ihr  i  iiv<-:(  i'u-.i  ion  :id- 
,|if.iun;d  fluids  are.  iiecr;...iu-y,  Thermrwil  of  l.hr  linl.jsl, 
A'.oeaition,  tlie|-ef.n-e,  direeled  fh(.  Tidal  CL.nmnltie  (o 
m;i.kr  an  a,|iplic.al.ion  to  the  (h.vermrient  for  aMMsbmce,  ibc 
amount  at  |ire;jent  asl<ed  for  being  lindted  to  I  ,'iO/. 


irayiiig  the  expense  of  makio-  tidal  observation,  in  In 

and  applying  to  them  the  methods  of  reduction  ih-viscd 
by  the  (.^oinmiltee  of  (be  British  Association  The  Coiireil 
hope,  therefore,  that  the  (h-vernment  of  lliis  eounlvy  may 
be  similarly  di<|io:ied  to  asM.st  in  a  uuitter  of  national 
.niporfanee. 

(Signed)  WiM.MM   -I'noMsoN 

IVesident  ofHie  Uiilish  A.ssoeialion 
May -Jl.  is;.'. 
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APPENDIX  X. 


Communications  from  Gteorge  Gore^  Esq.,  F.K.S.,  Edglmston,  Eir 

Vol.  II.] 
On  the  Advancement  of  Scienck. 


mino-hani. 


[See  pp.  115-120, 


Science  may  The  means  of  advancing  science  may  be  divided  into 
— i"t  ^bv"^'^'^  two,  viz.,  1st,  by  encom'agincr  original  scientific  research,  and 
encoiu'agiiig  2nd,  by  encoiu-aging  scientific  instruction  ;  and  as  original 
ort^nalre-  research  is  the  great  soui'ce  of  accm'ate  scientific  know- 
2m{'by'"^  ledge,  and  therefore  also  of  instniction  in  science,  I  will 
encoumgius    speak  of  it  first. 

instruction  Original   scientific  investigation  is  the  great  fountain- 

Oriffinal     '     ^^^^  o^  industry,  and  is  an  essential  element  of  national 
sdentificre-   progress   and    greatness:    discoveries    form   the    basis    of 
seardithe      inventions,  inventions  produce  improved  arts  and  manu- 
tdnhead"of  factures,    and    improved    arts    and  manufactm-es   lead    to 
industry,        increase    of    employment   and   to    national    progress    and 
esf^ntiiil         prosperity.     It  might    be  easily  shown  that  in  this  way 
clement,  of      scientific  research  has  already  resulted  in  the  emiiloyment 
national         ^f  ^yhole  armies  of  workmen,  and  in  the  expenditure  of  a 
Kria  iicss.        fabulous  amount  of  money  in  railways,  telegraphs,  cotton- 
machinery,     chemical    manufactures,    gasworks,    electro- 
plating, photography,  &c.,  in  this  country.     This  nation 
largely  subsists  on  the  results  of  scientific  knowledge  dis- 
covered by  the  labours  of  unpaid  scientific  investigators, 
A  large  proportion  of  our  national  greatness  is  essentially 
due  to  those  scientific  men  who  discovered  electricity,  and 
its  modes  of  action,  and  to  those  who  appfied  our  great 
stores  of  coal  to  useful  purposes  in  steam-engines,  ma- 
chinery,   gas-lighting,  and  a  multitude  of  jdiysical   and 
chemical  processes.     The  future  success  of  this  nation  is 
dependent  upon  original  scientific  research  to  a  degree  of 
which    persons    in    general   have    but    little    conception. 
Hundreds  of  millions  of  pounds  are  being  expended  in 
covering   the   earth  with  telegraphs,   and  thousands    of 
millions  in  covering  it  with  railways,  and  England  has  a 
share  in  this  imme'nse  expenditure  and  construction  ;  and 
if  such  enormous  results  are  being  produced  by  only  the 
beginnings    of  science,    what   may   be  expected  from  its 
future    developments,    es]jecially    if  aided    by   systematic 
encouragement  ? 
Original  The   capability   of  developing  increased  commerce  by 

it;s<MLTit  ini  iiieans  of  scientific  research  is  practically  unlimited,  liecause 
smiivi'-'o^f  scientific  discovery  is  quite  in  its  infancy,  and  we  are  at 
iuipnAc-  present  only  on  the  very  threshold  of  a  knowledge  of  the 
."',i''.'X^ 'r  forces  of  nature  and  of  the  constitution  of  material  sub- 
uuLiiiiiac-  stances.  The  magnitude  of  the  practical  results  already 
tiirc-s.  olitained  by  means  of  it  is  so  great  as  to  fully  justify  a 

large  degree  of  encouragement  of  original  research, 
Tlicro  is  at  At  the  present  time  there  is  in  this  country  no  recognised 

present  payment  for  the  laliours  of  scientific  discovery,  and  abso- 

mrprovi-^  lutely  no  provision  for  the  support  of  men  who  investigate 
sion  rm-  the  science.  The  extension  of  physical  and  chemical  know- 
scientiftc^L-  ledge  by  means  of  original  research  is  national  work,  it 
vestigators.  benefits  the  nation  but  does  not  pay  the  investigator.  The 
OriRiiial  results  of  original  research  are  generally    unsaleable,  be- 

sficntific  cause,  instead  of  benefitting  a  single  manufacturer  only, 
^nnftnmt^^  they  benefit  the  whole  community.  At  present,  original 
work.  scientific    researches   are   generally   made   by   teachers    of 

science,  who  expend  all  they  can  possibly  spare  of  their 
scanty  incomes  in  making  experiments  and  observations, 
and  lead  lives  of  self-denying  sacrifice  in  the  labour.    The 
very  limited  means  of  such  men  is  a  serious  loss  to  the 
nation  by  greatly   retarding  the  advancement  of  science, 
and  consequently  also  of  national  progress  in  arts,  manu- 
factures, and    civilisation.      Whilst  a  multitude  of  other 
deservmg  objects  are  understood  and  aided  either  by  the 
pubhc  or  the  State,  original  research  stands  almost  alone 
in  receiving  scarcely  any   encouragement.      Such  neglect 
will  greatly  retard  the  future  extension  of  our  trade,  and, 
combined    with  other    causes,    has    already    produced    a 
marked  effect  in  gradually  transferring    portions    of  our 
manufactures  to  more  scientific  nations. 
It  is  .1  duty         From  the   immense  value  of  scientific  research  to  the 
oll.il.;  State     nation,  and  its  utter  hopelessness  as  a  means  of  living  to 
i'An'S^^   the  investigator,  it  may,  1  think,  be  fairly  concluded  that  it 
resoardi.         ig  a  duty  of  the  State  to  provide  the  chief  conditions  for 
its  encouragement.      With  regard  to  its  advancement  in 
the  ijrovinces,  I  beg  leave  to  propose  that  our  Governm^ent 
should  aid  the  leading  scientific  institutions  of  the  chief 
manufacturing  towns   by  3upi>lying  them  with  funds  for 
such  research,'  making  it  a  condition  that  the  locafity  should 
How  tills        also  provide  a  certain  sum.     If  a  moderate  annual  grant 
:iy  Ijc  or  payment  of  money  for  such  a  purpose  were  made  to  each 

professor  of  physics  and  chemistryin  those  institutions,  and 
if  it  were  made  a  condition  of  the  appointment  that  such 


ellV-etuil. 


research  should  be  made,  scientific  discovery  would  be  pro- 
moted, a  more  competent  class  of  teachers  of  science  tiian 
many  of  the  present  ones  would  be  |(rodueed,  and  the 
expenditure  would  be  highly  profitable  to  the  nation.  The 
Government  would  thereby  also  remove  a  great  hardship 
from  a  class  of  men  who  are  a  great  honour  to  the  nation, 
and  afford  them  an  opportunity  of  being  paid  for  then' 
labour.  In  such  cases  each  investigator  should  be  at 
liberty  to  choose  his  o^vn  subject  of  research  The  most 
competent  and  impartial  body  to  determine  the  deserving 
chai-acter  of  the  recipients,  and  to  distribute  the  fund, 
would,  I  consider,  be  the  Council  of  the  Royal  Society.  I 
beg  leave  also  to  state  that  I  have  made  various  scientific 
investigations,  the  results  of  which  are  pubhshed  in  the 
Transactions  of  the  Royal  Society,  and  have  received 
gi'ants  of  money  in  aid  thereof  from  tlie  small  sum  en- 
trusted by  our  Government  annually  to  the  council  of  that 
society;  and  those  grants  have  been  of  great  service  in 
assisting  me  to  defray  the  cost  of  the  experiments,  and  I 
could  not  have  made  the  investigations  without  them,  but 
in  each  case  the  experiments  ha^'C  cost  me  a  much  larger 
sum  than  the  amount  of  the  grant,  and  I  have  received  no 
payment  for  my  time  or  labour.  A  large  proportion  of  the 
money  for  defraying  the  cost  of  these  experiments  was 
obtained  by  means  of  private  teaching,  and  saved  by  a 
rigid  economy. 

It  is  considered  by  those  acquainted  withtheinnerwork- 
ing  of  our  old  universities,  that  numerous  fellowships  and 
advantages  are  conferred  upon  comparatively  unworthy 
recipients  in  other  subjects,  which  might,  with  great  benefit 
to  the  nation,  be  devoted  to  the  encouragement  of  physical 
and  chemical  science ;  and  I  beg  leave  to  suggest  this 
second  plan  for  consideration  as  a  means  of  advancement  of 
scientific  research,  or  of  scientific  education. 

Scientific  discovery  is  not  only  the  great  fountain-head  of  Scientific 
industry,  but  also  of  accurate  scientide  knowledge,  and  is   discovery 
consequently  the  basis  of  neaidy  all  scientific  instruction,    of&ciRtUific 
The   vast   amount   of  knowledge   contained   in    scientific    knowledge, 
books  was  obtained  by  means  of  original  research,  at  an    5^    -^of 
immense  expenditure  of  thought  and  time,  and  a  considei'-    srientifii^ 
able  amount  of  money,  under  great  disadvantages,  and  at   instruction, 
great  self-sacrifice. 

The  general  ignorance  and  great  neglect  of  science  in    Gencial 
this  countiy,  both  by  our  Government  and  by  the  upper   neglect  of 
classes,  who  have  the  power  to  encourage  and  assist  it,  is,  1   largely  due 
consider,  very  largely  due  to  the  great  preponderance  of  en-    to  the  si-fat 
couragement  given  to  other  subjects  in  our  Universities  and    ai^ce'of  ^^' 
large  schools.    Original  scientific  research  is  a  subject  quite    encourage- 
outside  the  experience  and  understanding  of  persons  in    ^^crsul)- 
general,  and  that  is  doubtless  the  chief  rea&on  why  it  has  jectsinour 
not  in  our  Universities  been  endowed  and  encouraged  like    universi- 
other  subjects,  the  benefits  of  which  are  more  generally     ^^^' 
understood.     Nearly  all  persons  look  upon  scientific  dis-    Discoveries 
coveries  as  sudden  hapjjy  accidents  and  foitunate  ideas,   resiafcifof 
which  when  once  found  are  quickly  developed,  and  do  not   happy  acci- 
look  upon  them  in  their  true  aspect,  viz.,  as  slowly  deve-    dents,  l>ut 
loped  results  of  life-long  labours  of  the  greatest  difficulty,    and''i)ro*-'^'*' 
and  of  exertions  of  the  very  highest  intellectual  power,  ex-   longed 
pended  in  the  gradual  extrication  of  truth  out  of  extreme   l''''^'^''- 
complexity  of  error. 

In  Birmingham  the  aid  afforded  to  original  research  is   Entire 
absolutely  none.     Notwithstanding  the  greatest  trades  of   a-'Juo'"*^  ° 
the  town  are  essentially  results  of  original  scientific  dis-   hciotitiiic_ 
covery,  none  of  the  wealthy  manufacturers  or  large  land-    Kiniu'iv'-''' 
holders  of  the  locaHty  have  yet  been  sufficiently  enhghtened   ham. 
and  liberal  to  ]>romote  the  means  of  future  progress  by 
endowing  a  chau-  of  chemistry  or  physics  with  a  fund  for 
original  research  j  that  which  has  been  the  duty  of  all  has 
been  attended  to  by  none.     Our  large  manufacturers  and 
men  of  business  have  accepted  and  employed  the  advan- 
tages of  science   in  an  endless  numl>er   of  ways  in    their 
occupations,  and  have  thereby  acquired  great  wealth  ;  but 
they  have  not  sufficiently  encouraged  scientific  education, 
and  have  entirely  neglected  to  aid  original  research.     How 
can  we  expect  to  obtain  new  arts  and  manufactures,  or 
improvements  in  old  ones,  if  new  discoveries  are  not  made 
in  the  properties  of  matter  and  its  forces  ? 

The  largest  manufactures  of  this  town  have  essentially    Ritming- 

resnlted  from  scientific  research.     AVithout  the  discovery  ^i''^„'^^""' 

of  Voltaic  and  Magneto  electricity,  the  immense  jirodnction    largely  the 

des   of  e'     ' 
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platincr.  and  electro-fleposited  copper  statuary,  would  never 
have  S|)run^f  up,  aiid  the  production  of  galvanie  batterie?, 
telegraphic  instruuicnts,  and  cyanide  of  potassium  would 
not  have  existed.  Without  the  discovery  of  nickel  we 
shoidd  have  had  no  nickel  refineries  nor  genuan- silver 
manuPacTorirs.  "  'I'he  number  of  persons  enijiloyed  in  the 
'■  niek<1  and  !]fernian-silvfi'  in;inufaetures  in  liinninLilnuii 
'•  is  7.0011,"  'i'lie  dih^cnvtry  of  phn-phorus  lias  also  led  to 
the  pr<;ductiijn  of  a  large  amount  of  thai,  subslauce  in  this 
distinct.  The  researches  ol'  Dr.  Mattliiesscn  on  tlic  in- 
fluence of  arsenic  and  ntlier  substances  upon  tlie  ckictric 
conductivity  of  cojiper  Inis  essenfially  inlhienced  the  niann- 
faeturc  of  telegraph  wire,  ami  uu';isnrenieuts  of  i\\r  cuii- 
ductivity  of  such  wire  in-e  niiuli-  in  On;  wire  miinni'iielorirs 
by  means  of  the  met.iiods  deviseil  by  i-icirnl  KIc  iHseovi'ii  rs. 
Many  otbei-  Instanei's  niighir  lie  tiioifioiu'd  in  wiiicli  ijir- 
minffham  has  deri\'ed  great  benefit  from  seienlific  ic-^careh. 
l)ut  it  is  needkss  lo  nnilliply  Iheni. 

I,,  But  little  orit^'inal  scientilic  rcseureli  is  eiirticd  nii  in  this 

town  :   no   (U'iginal   discoveries    proeiTi!    Cnnn  the  chairs  nC 

I"  science  here,  and  men  id'  mimev  wonhl  he  thereby  dis- 
couraged from  emlowiiig  such  chairs  wiili  fumls  for  defray- 

'!  ing  the  cxjicnscs  uf  cnagimd  resmrrii,  even  if  tlii'y  were  so 

"^  disposed.  Xcunemus  imporlant  snbjcrts  of  si^icntific  in- 
vest ii;;iti(m,  e;i]iab!e  of  yielding  valnabJe  results,  bearing 
upon  the  trades  oC  the  tnv.-n.  exist  in  all  dirortions.  Ite- 
scarehes  in  cleetririty  and  in  inorganie  chemistry,  jiarticn- 
larly  the  metals  and  their  eoraponnds,  would  in'obnbly 
lead,  as  they  have-,  done  before,  to  improvements  tn  hical 
manufactures,  and  thus  lay  the  fuuudation  of  future 
commercial  jn'osperity. 

With  regard  to  the  advancement  of  science  liy  encourag- 
ing scientific  instruction  much  miglit  be  said,  but  I  will 
limit  myself  to  a  few  points.  That  a  knowledge  of  pliysics 
and  chemistry  should  form  a  i)artof  the  intellectual  training 
of  all  intelligent  men  is  manifest  when  we  consider  the 
effects  it  has  upon  the  human  mind.  The  effects  arc:  to 
make    the   mind    ])Owerful   and    accurate    in    observation, 

'  thought,  and  cxiiression,  in  all  tiiat  relates  to  the  ]diysical 
and  chemical  phenomena  of  the  universe.  Without  a 
knowledge  of  science  we  are  liable  to  grave  mistakes  and 
accidents,  when  dealing  with  tlie  su.bstances  or  forces  of 
nature,  or  when  drawing  eoncbisions  respecting  them,  and 
the  most  common  intellectual  defect  of  the  better  educated 
part  of  this  nation  is  deficiency  i.f, judgment  and  reasoning 
power  in  such  subjects. 

Natural  science  is  as  poweifid  a  tmciiiis  of  de'/eloping  the 
mind  as  is  the  study  of  the  elii''iic;il  hinifuaLics  ;  it  is 
evident,  therefore,  that  those  who  h:>,ve  the  direclicni  of 
large  educational  establishments,  should  be  learned  in  the 
one  subjpct  as  well  as  in  tlie  othci'.  ofhcrxvisc  they  will 
inohably  entertain  a   prejudice  against  the   studv  of  the 

f  „f   subject   with    which  they  are  least  a"(pi;[iutcd.     It  is  as 

3  ur  in;ippro])riate  for  unscientific  pcrsfins  to  h;n''  t'n'  ilirL'ction 
of  scientific  instruction  (as  is  now  frcnnentlv  tlie  ease)  as 
it  would  be  for  persons  ignoi'ant  of  classics  to  direct 
c]a<-sical  education  ;  and  it  cannot  rc:!sr,uid>ly  be  ex])ected 
that  the  scientific  etlucation  of  this  country  will  acquire  its 
proper  position  whilst  so  many  lieail  masters  of  our  scliooW 
are  comparativfdy  ignornnt  nf  srl'^ncc.  Misdirected  sn[)er- 
inlcndence  is  worse  than  (mne,  'I'hi'  lu;iil-iiiiisters  sbonld 
either  he  scientific,  (,]■  ihc  scicnfifl.-  (Irp:iil  rornts  of  liu: 
scliool-;  sb(HiId  be  under  ihe  m;in;i--enicot  ..f  ron)|).fcnt 
sfientifir  i.icn. 

,.  I':vcn  when.- Ihe  (ciirliing   of  .srli'urc  has  I<ivn  iiilmdm-'cd 
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In  some  of  our  large  schools  the  head  masters  still 
cntert;iin  the  opinion  that  only  men  who  have  been 
educated  at  the  old  universities  are  competent  to  teach 
science,  and  have  carried  this  antiquated  idea  so  far  as  to 
encourage  the  teaching  of  scientific  subjects  by  university 
men  comparatively  iueKperienced  in  science,  and  to  dis- 
courage sueh  instruction  by  scientific  teachers  of  established 
repute. 

tn  the  Free  (irammar  School  of  Birmingham  (the  income 
of  \\diich  is  about  l.'S,IH)0/.  a  year)  there  are  nearly  GOO 
pu|iil.s;  of  tbi^j  number,  2i)  arc  taught  the  subject  of 
chrmical  jiliysics  liy  me,  in  one  lesson  each  week,  occupy- 
ing two  hours,  and  llll  more  boy'^  receive  a  lesson  in 
chcmisl.iy  of  equal  lengih  fi'oui  mc  weekly;  in  addition  to 
these  lessons,  about  LlO  younger  boys  receive  a  lesson 
of  one  h(im'':j  duration  weekly,  from  one  of  the  assistant 
classie.d  masters,  in  tbi^  subjects  of  chemical  physics  and 
elicmisli'v.  i)(  roll'  I)h'v  (Titer  niy  clas.-jes.  All  these  lessons 
nrr  given  in  Ihr  li;dl'  ho!id;iy,s,  and  tlie  instruction  in  my 
c!;is-rs  1-  iimI  iiMlrcijiieiilly  iutcrru|iled  by  the  boys  being 
abstmt  id,  ci'irkeL  'I'be  Mdiject  of  science  is  ojjtional  to  the 
boys.  I  w;i;i  appointerl  by  the  go\-eruors  of  tlie  school,  in 
accordaiKi'  ivith  the  statutes,  to  teach  these  subjects  in  the 
y-'Lir  Is;;,"),  inid  hav(;  continually  taught  in  the  school  since 
tlnit  time,  iiiui  mv  name  has  not  been  ])Jaccd  on  the  list  of 
masters  of  the  seiiool.  The  (icad  master  has  taken  the 
cnst'idy  and  power  to  use  the  apparatus  with  which  I 
teach.  At  the  Proprietary  School,  Uirmingham,  there  arc 
at  pi'cscut  about  110  )iupi]s;  of  that  number  more  than 
fiO  receive  instruction  from  me  in  ebciuical  jihysics  and 
chemistry  ;  four  lessons  a  week  are  gi\'en  in  those  subjects 
in  the  regular  school  hours. 

The  form  in  which  scientific  knoudedge  should  he  im- 
parted, must,  from  the  very  constitution  of  knowledge,  be 
substantially  the  Siime  for  all  learners.  Science  cannot 
be  reailily  taught  in  f,mall  detached  fragments,  applicable 
to  single  pai'tieular  trades,  it  requires  to  be  taught  systema- 
tically ;  students  must  first  learn  the  basis  of  science  with- 
out much  regard  to  its  practical  ap]>lieiitions.  and  aftera-arda 
le;irn  the  uses  of  science  in  the  arts.  Actual  experience  in 
the  technical  ajiplications  of  science  must  be  confined  to 
"trade  schools  "and  workshojjs,  or  to  the  latter  alone. 
The  different  branches  of  knowledge  are  so  related  to  each 
other  tiiat  they  can  only  be  effectually  taught  in  a  certain 
order  ;  to  US  a  knowledge  of  our  language  jirecedes.  in  point 
of  time,  all  other  subjects  ;  physiology  cannot  be  effectually 
learned  by  a  juipil  who  is  ignorant  of  chemistry  ;  chemistry 
cannot  be  effectually  imparted  to  a  pupil  wlio  is  iirnorant 
of  jdiysics.  it  is  beyond  flic  power  of  man  to  alter  these 
great  natural  relations  of  knowledge  to  each  other,  and  to 
the  luun;m  miml. 

Sr-ience  should  be  fauglit  primai'ily  on  accnimt  of  its 
intellectual  vabu-.  mul  second:irdy  because  of  its  use  in 
teebnicLd  operations.  Altlnai'^li  it  is  >..tten  learned  with  the 
]>rimriry  view  ol  personal  emolument,  it  should  not  be  taught 
wholly  or  chielly  because  it  will  enable  the  learner  to  make 
money,  nor  wen  solely  because  of  its  higbest  and  noblest 
result,  but  rather  because  of  the  whole  of  its  good  results 
combined,  'i'liat  would  he  a  comparaiivcly  inelBcient  and 
impui-fect  morlcortcarbing  wliieli  weuld  no"t  place  scientific 
knowledge  bef  ire  thr  minds  of  the  )m|Mls  in  Mich  a  form 
that  <;v,7/  proper  motive  in  a  piiiiil'.s  luvast  mav  act  as  a 
shimiliis  lu  lus  IcariMny.  Too  bi>,di  motives  caniu.t  be  set 
belbiv  the  pupils  f  >r  lli^'ir  .seleeli.m,  ior  liowever  hisb  their 
object  n;:,v  bi>  ihcywiU  Hot  fiilK"  at  lain  it.  The  hi'diest 
molives  hive  also  the  greatest  sustainin-  power,  and  if 
earned  nn(  lo  Ihc  end  \ield  thcirrealeyi  auinunl.  of  success. 
'I'he  ch,e|-obj,vt.s  of  leaching  sneuce  sh,.uld  be  to  impart 
a  love  of  scirnlilic  K  iiowled-e.  to  educate  the  senses,  fo 
ll.nn  Ihc  iiiinil  lo  hid.its  of  e:.rc[id.  reliable,  and  exact  ob- 
servaiii.iiol'ii,aierl:il  inunoiuana  ;  to  exercise  the  intellectual 
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as  convenient  by  suitable  experiments,  processes,  apparatus, 
modcla,  drawings,  diagrams,  and  the  useof  tiie  black  board. 
Such  habits  are  best  imparted  by  a  fluent  teacher  accus- 
tomed to  original  scientific  research.  A  teacher  who  only 
repeats  the  experiments  of  others,  sees  only  the  way  in 
which  the  experiment,  under  the  exact  conditions  stated, 
will  succeed,  and  does  not  adequately  realize  the  numerous 
ways  in  wbich,  through  slight  unavoidable  variations  in  the 
conditions,  it  frequently  fails,  or  produces  itnexpected 
results;  with  evei-y  experiment,  where  there  is  one  way  of 
succeeding,  there  are  always  many  ways  of  failing.  De- 
scriptions in  books  usually  state  only  the  ways  of  succeeding, 
and  omit  to  enumerate  the  numerous  interferences  and 
causes  of  failure,  because  of  its  making  the  description 
tedious. 

In  addition  to  seeing  experiments,  it  is  a  great  advantage 
to  pupils  to  have  au  opportunity  of  occasionally  visiting 
large  manufactories,  in  company  with  their  teacher,  and 
seeing  in  operation  bhe  principles  of  physics  and  chemistry 
on  a  large  scale. 

The  sciences  of  physics  and  chemistry  can  be  but  very 
imperfectly  taught  by  n  teacher  who  has  acquired  his 
.  knowledge  by  reading  only,  however  extensive  that  know- 
ledge may  be.  I'hey  do  not  consist,  like  some  subjects, 
of  book  knowledge  alone,  and  the  plan  I  have  known 
employed  by  some  university  teachers,  of  telling  the  pupils 
to  imagine  the  apparatus  and  phenomena,  is  extremely 
imperfect  and  ineffective. 

These  sciences  also  cannot  be  effectually  taught  by  any 
person  whose  time  is  not  wholly  devoted  to  them,  because 
.  they  have  become  so  large  that  a  man's  whole  lifetime  is 
insufficient  to  learn  them  completely.  The  experimental 
sciences  in  general,  are  not  subjects  which  u  confident  man, 
with  ready  niein(n'y  and  fluent  speech,  can  read  to-day 
and  teach  to-morrow  ;  they  are  essentially  subjects  of  care 
and  exactitude,  requiring  long  experience,  and  the  teaching 
of  them  is  especially  iinsuccessful  when  attempted  by 
persons  untrained  in  experiments. 
J  A  teacher  of  science  should  be  accurately  and  fully 
acquainted  with  his  subject,  be  able  to  impart  his  know- 
ledge readily  and  clearly,  be  thoroughly  disciplined  in 
i  experimental  manipulation  and  in  original  scientific  re- 
search. If  he  has  not  had  long  and  early  experience  in 
making  experiments,  he  cannot  make  them  with  a  sufficient 
degree  of  success  ;  and  if  he  has  not  had  considerable 
experience  in  original  research,  his  obsei'vationa  and 
statements  are  not  sufficiently  reliable,  and  he  cannot 
reason  correctly  on  scientifi.c  matters. 

Such  research  is  a  branch  of  practical  logic,  and  is  the 
only  means  by  which  the  teacher  can  obtain  the  most  per- 
;  feet  scientific  discipline.  In  it  he  has  to  continually  detect 
fallacies ;  to  sift  a  whole  host  of  errors  in  order  to  discover 
a  single  truth  ;  to  exclude  numerous  interferences  in  order 
to  obtain  a  correct  and  pure  result.  A  teacher  who  has 
not  had  such  experience  cannot  readily  detect  fallacies  or 
properly  estimate  the  value  of  a  scientific  statement  or 
result,  and  in  many  cases  the  detection  of  fallacy  is  even 
more  important  than  the  discovery  of  truth.  Not  being 
sufficiently  aware  by  experience  of  the  extent  to  which 
interferences  operate,  he  does  not  sufficiently  verify  his 
results ;  he  is  apt  also  to  misinterpret  them,  and  to  con- 
sider he  has  demonstrated  a  statement  when  he  has  only 
apparently  pro^-ed  it  ;  for  instance,  he  thinks  he  lias 
detected  arsenic,  when  he  has  only  found  a  something 
which  looks  like  it. 

Notwithstanding  the  great  value  of  experience  in  original 
experimental  investigation  as  discipline  to  the  teacher  of 
science,  it  has  been  extremely  neglected  in  this  country, 
and  we  possess  no  colleges  or  other  establishments  in  which 
such  experience  is  systematically  provided,  or  in  which 
it  is  even  assisted.  All  those  who  wish  to  acquire  such  dis- 
cipline have  to  make  great  sacrifices  for  its  attainment,  and 
the  result  is  that  a  great  many  of  our  scientific  teachers  do 
not  acquire  it  at  all,  and  are  very  inaccurate  and  unreliable. 
^  The  recent  sudden  demand  for  some  indefinitely  under- 
stood scientific  education  has  produced  an  additional  sup- 
ply of  comparatively  unqualified  teachers,  and  those  ap- 
pointed in  some  of  our  large  schools  have  had  only  a  book 
knowledge  of  the  subject,  but  little  experience  in  making 
experiments,  much  less  acquaintance  with  the  relations  of 
science  to  arts  and  manufactures,  and  entirely  without  ex- 
perience in  original  research.  Some  also  are  university 
men  who  have  received  only  a  few  courses  of  lessons  in 
science  before  undertaking  important  ajqiolntments  as 
teachers  of  science. 

The  difficulty  of  obtaining  a  sufficient  numljer  of  liighly- 
qualified  scientific  teachers  under  present  circumstances  is 
very  manifest,  hut  if  science  were  pro])er[y  encoiu'agcd  iit 
tbi.s  country,  the  case  would  be  diiferent ;  many  young  men 
jiossesscd  of  natural  scientific  ability,  who  arc  now  obliged 
to    abandon    the    pursuit   of  science   fur   'vant    of  pnqier 


remuneration,  would  be  glad  to  devote  themselves  to  teach- 
ing and  to  original  research,  and  thus  a  supply  of  properly- 
qualified  teachers  would  be  obtained.  Several  instances 
have  occurred  in  my  own  experience  of  youiig  men  of 
promising  scientific  ability  being  driven  out  of  the  pursuit 
of  science  through  want  of  remuneration. 

In  some  cases  scientific  institutions  have  largely  failed 
in  their  objects,  because  good  teaching  power  has  been 
sacrificed  to  minor  considerations.  Some  also  have  largely 
failed  in  an  educational  effect,  because  they  have  devoted 
their  attention  relatively  too  much  to  providing  a  supply 
of  popular  lectures,  instead  of  providing  accurate,  tliorough, 
and  systematic  teaching.  At  the  present  time  also  some  of 
the  scientific  i)rofessorships  in  such  institutions  are  held  by 
men  -who  i>ursue  science  solely  as  a  means  of  li\'ing,  and 
make  no  original  investigations ;  but  if  the  suggestion 
already  made  in  these  pages  were  adopted,  such  appoint- 
ments would  be  held  only  by  men  who  pursue  science 
primarily  from  a  love  of  the  subject,  and  the  cause  of 
scientific  education  M'ould  thus  be  promoted. 

In  this  country  commercial  energy  is  great,  the  desire 
for  gain  largely  sivallows  u]i  the  desire  for  knowledge,  both 
boys  and  men  -wisli  to  see  how  a  knowledge  of  science  v/ill 
enable  them  at  once  to  get  honour  or  money.  In  conse- 
quence of  this  desire,  education  in  this  country  is  largely 
sacrificed  to  the  passing  of  examinations  and  gaining  of 
honours;  instead  of  the  whole  of  a  class  being  well  in- 
structed, a  portion  is  being  comparati\'e]y  neglected,  whilst 
the  other  portion  is  being  prepared  for  examination.  In- 
stead of  inculcating  as  the  dominant  idea,  the  more 
honourable  and  lasting  motive  of  a  desire  to  become  good 
and  useful  men  by  means  of  learning,  the  lower  motive  of 
a  desire  for  gain  is  made  too  prominent,  and  the  moral 
standard  of  the  pupils  is  thereby  lowered.  Students  are 
led  to  think  that  their  success  in  life  depends  more  upon 
passing  certain  examinations  than  in  acquiring  a  permanent 
possession  of  useful  knowledge.  The  greatest  effects 
education  can  accomplish,  are  to  produce  a  fully-instructed 
and  well-balanced  mind,  and  to  impart  to  the  pupil  a  love 
of  knowledge  and  of  self- improvement  which  shall  last  as 
,  long  as  he  fives.  No  doubt  with  most  persons  prizes  are 
strong  inducements  to  labour,  but  when  a  desire  for  gain 
in  the  shape  of  honours  and  rewards  is  made  the  ruling 
motive,  the  desire  for  knowledge  ceases  to  exist  as  soon  as 
the  reward  is  attained.  We  should  adopt  far  more  than  vve 
do  the  plan  pursued  in  Germany ;  the  university  system 
there,  "is  to  encourage  a  love  of  study;  and  the  professors, 
"  very  unlike  our  college  tutors,  are  constantly  warning 
"  their  pupils  against  studies  pursued  with  a  view  to  cx- 
"  aminations  and  posts," 

One  great  reason  why  science  is  progressing  faster  in 
Prussia  than  in  this  country,  is,  I  consider,  the  higher 
dominant  motive  with  which  it  is  studied;  and  another 
great  reason  is  the  encouragement  given  to  science  by  the 
State  by  the  erection  of  the  large  G-overnment  laboratories  of 
Berlin  and  other  places.  On  Ins[)ecting  those  institutions, 
I  was  surprised  by  their  magnitude  and  completeness. 

In  reference  to  the  remuneration  obtained  for  scientific 
knowledge  in  this  country,  it  may  be  remarked  that  the 
occupation  of  giving  scientific  aid  and  evidence  In  large  cases 
of  legal  trial,  and  also  making  experiments  and  suggestions 
in  manufacturing  and  other  works  of  large  magnitude,  pays 
the  best,  and  is  profitable.  The  occupation  of  giving  pro- 
fessional training  in  scientific  arts,  and  giving  advice  and 
courses  of  lessons  to  manufacturers  on  the  science  of  their 
trades,  and  also  making  ordinary  chemical  analyses  is  less 
reniunerati\e.  The  employment  of  teaching  theoretical 
science  in  schools  and  other  instltations,  yields  the  lowest 
remuneration,  and  badly  requires  aid  and  encouragement. 

It  is  well  known  also  that  institutions  for  affording  the 
higher  kinds  of  scientific  instruction  cannot  be  made  self- 
supporting,  and  are  much  in  want  of  endowments,  and  the 
managers  of  them  arc  driven  by  this  cause  to  seek  an 
increase  of  funds  by  resorting  to  popular  and  sensational 
lectures  and  other  attractions,  instead  of  devoting  the 
institutions  more  completely  to  systematic  and  tliorough 
teaching. 

The  chief  reason  why  ordinary  scientific  instruction  is 
not  remunerative,  and  why  scientific  institutions  are  not 
self-supporting  is,  the  prospect  of  jiecunlary  benefit  to  the 
learner  is  not  sufficiently  immediate  to  satisfy  his  desire  fur 
gain. 

From  the  immense  importance  of  a  more  general  diffusion 
of  the  higher  branches  of  scientific  knowledge  in  tlii.s 
country,  and  from  the  impossibUity  of  making  such  instruc- 
tion remunerative  to  the  teachers  or  to  the  institutions 
supplying  it,  it  is,  I  consider,  a  fit  subject  for  State  aid  and 
encouragement,  second  only  to  that  of  original  scientific 
research. 

With  regard  to  the  encouragement  of  such  iustruction, 
I  beg  leave  to  propose  that  Government  grants  such  as  arc 

3  F  3 


Causes  of 
i-Mlm-o.  of 
xci  fin  tide 
institutions. 


Education 
in  this 
f.onntry 


Wo  shonM 
more  freely 
adopt  tlio 
jjinii  jjur- 

Gcrmany. 


Roaaoiia 
why  sciejiec 
liro^russos 
laster  in 
Prussia,  than 
in  tins 
country. 


Degree  a  of 
reiuuiii> 

olitiiiiicdfor 


iiistruuLioii 
n.iiy  1,0 
jiiilcd  Ijy  the 
Stats. 


36 


HOYAL    OOMM1.S,SION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  : — APPENDIX    X. 


now  made  to  the  old  universities  of  England  and  Scotland 
and  the  Queen's  coUej^es  in  Ireland,  be  made  to  modern 
scientific  educational  institutions  in  all  the  great  provincial 
centres  of  industry,  and  that  where  such  institutions  do 


not  already  exist  in  those  centres,  colleges  of  science  be 
estal)lished,  and  be  supported  partly  by  Government  grants 
and  ]iartly  by  local  effort. 

liinningham,  July  16th,  187().  George  Gore. 


PUKTIIER    COJLMUNJCATK'N    uU  UlU  AdVANOKMENT    of   SCIENCE. 


1  have  been  wliolly  en£^af;cd  during  many  years  in  teaching 
the  sciences  tif  clieniiLtil  pliyHics  ancl  tlieniiatry  in  schools; 
iii  gi\'iiig  scientific  advice  in  those  subjects  to  manufacturevs 
and  others;  in  making  chemical  analyses  and  scientific 
iu^'cstigatiuns  lor  the  juirposcs  of  trade  and  iiiannfaeture  ; 
and  in  making  original  scientific  researches  which  luive 
been  pubfii^hed  by  the  Royal  Society  and  iu  t^cientific 
))Cviodicals. 

Having  been  tluis  occupied,  my  attention  has  been  niiicli 
drawn  to  the  state  of  those  sciences  in  this  country,  and 
especially  to  the  subject  of  the  advancement  of  science  by 
■neany  of  original  e\"[)eriniental  re.'?earcb. 

My  remarks  on  the  [)rcscnt  occasion  will  be  chiefly  on  the 
advancement  of  science  by  means  of  alistract  experimental 
research,  and  when  1  use  tiicword  "  science  "  I  mean  more 
particularly  the  sciences  of  jihysics  and  chemistry. 

it  is  my  opinion  that  science  is  a  great  and  an  essential 
element  of  national  greatness:  1st,  because  scientific  in- 
.struction  is  a  powerful  means  of  developing  the  facidties  of 
obscr\-ation  and  reasoning;  l2nd,  because  a  knowledge  of 
science  is  biuhlv  necessary  in  all  cases  where  man  has  to 
rlea!  ^'if''  ';■■■.■■  r  -iid  its  I'orccs ;  and  .'-ird,  because  abstract 
scientiti  i:  ...  ..  I  !:L:wilreadyproveditself  to  bean  unlimited 
source  oi'  .iiv/  iiiilii-liies  and  of  improvements  in  trades  and 
manufactures.  For  these  reasons  also  I  consider  that  science 
ought  to  be  very  largely  encouraged. 

At  the  present  time,  in  my  o])inion,  science  is  not  at  all 
adetjuately  fostered  in  this  country.     Alth-'n-b    -  i.  nii'l.' 

research  is  the  soiu'cc  of  nearly  all  our  scient  ■! ,  L  ■  11' 

and  tlie  origin  of  nearly  all  our  grcLit  indi;-  ■  .  ■'  i---> 
little  understood  and  appreciated  tli;  iiii  .S  iu  this 
country  absolutely  no  payment  for  .'■:'i  1  ■  .i  :■    i  j  iiational 

jirovisiou  for  the  support  of  scienlil!-  iii\  e  .i  i-ulors,  nor 
even  complete  reirabiu-scment  for  their  direct  peciniiary 
expenditure.  Vi'ithin  the  last  fev/ years  several  of  onr  nio.^t 
cniiocnt  experimentahsts  have  died,  and  men  er|ually  Mclf- 
,::j.'  iifioing  in  the  cause  of  original  research  have  not  risen 
II.  '.Like  tlieir  place;  other  emment  scientific  chemists  who 
liirm'^rly  pursued  original  inve.'^tigation  have  abandoned 
ihhX  pursuit  and  have  devoted  themselves  to  more  lucrative 
M  c.i[jations.  Vv'hilst  this  has  been  taking  place  in  this 
eran.Try,  great  scientific  institutiiuis  ha\'c  been  s])rinL'int{  uji 
a!!  c,\-er  iVussia,  at  Aix-hi-Chapelle,  Berlin,  Bonn,  Carlsrube, 
( iiv.f^wald,  Leipsiz,  Htras!»ourg,  Stuttgard,  and  othcrplaces. 
and  much  original  work  is  being  done  in  them.  If  we 
(ixiuiiine  a  pubhshed  periodical  list  of  recent  scientific 
invLitigations,  we  find  that  the  Germans  are  making  a 
much  greater  number  of  discoi'eries  than  ourselves. 

There  is  not,  I  believe,  one  person  in  one  mdlion  of  the 
]iopidation  of  this  country,  whose  time  is  wholly  devoted 
iw  oiiginal  e.vpenmental  research.  How  can  we  exi)ect  to 
keep  [lace  with  foreign  nations  in  manufactures,  or  in  any 
i.I  i.;]e  numerous  occu])ations  dependent  upon  science,  if  we 
do  iiot  make  a  sufficient  number  of  discoveries  in  the 
iM'.|iei'ties  of  matter  and  its  forces  ? 

In  iny  ojiiniuu  science  is  not  sufficiently  cared  for  in  this 
country,  chiefly  l>ecau:3e  the  meiubers  of  our  governments, 
tlie  governing  bodice  of  our  Universities,  and  the  head- 
inn-.liTS  of  our  large  schools,  iiave  urH  been  educated  in 
;,fii'iicc,  and  have  conseijucotly  been  unabie  tt»  adeqiial.ely 
;i|i|Fi'ec]atc  the  great  value  of  science  for  educational,  inanu- 
I'acUiring,  mining,  agricnltitral,  warlilu;,  nautical,  and  many 
otliif  purjiowes.  It  is  a  rai-ity  to  firid  a  uicnibcr  ol'  our 
(jovernrnent  or  a  jirintiijial  ol'  a  c(d!egc  wlio  lias  ever  nnulc 
an  original  scieiiti|jefes(;arcli.  'I'lilsgenend  absence  of  seicn- 
tilie  knowledge  in  the  governing  cliisses  and  the  directorw 
of  education  in  this  country  is,  m  my  opinion,  tlic  greatest 
obst^xle  that  exJsLs  to  the  ;i,ilvancemenl,  of  science,  and  is 
largely  due  to  the  ,st!J.te  of  seienf,illc  insl.ructicm  at  our 
Universities;  it  i:,  al;vO  a  fuel,  worthy  .jf  mo^t  serious  c(.ii- 
sidcj'ation,  because  tlie-  evti  rllur-lj;  oC  il,  ;u-ii  ..1'  ii;ilii.ii;il 
mag.iituile. 

To  give  to  gentlemen  wIi'j  -.m-  con,|.!uati\cly  ignorauL  of 
science  the  power  to  control  SUdc  aid  to  science  anil  to 
direci.  scientific  education  ,is,  in  my  bumble  opinion,  njost 
illogical,  and  the  most  ell'ectual  plan  that  could  be  deviM'd 
for  obstructing  the  advancement  of  science  in  tins  eonnti/. 


To  give  to  science  its  ])ro])er  position,  our  rulers  and 
educators  must  be  adequately  instructed  in  it  as  they  are  at 
}ircscnt  in  other  subjects. 

These  remarks  arc  not  made  in  a  apirit  of  disparagement 
or  of  fault-finding,  for  1  consider  it  impossible  for  those 
genflenien  to  acquire  a  sufficient  knowledge  of  science  in 
aridiiion  to  all  tlieir  other  subjects.  The  real  ex]>lanation 
ol'  the  case,  in  my  ojiinion,  lies  in  the  greatness  of  know- 
ledge, and  the  smallnesg  of  our  minds.  The  domain  of 
knowledge  iias  become  so  vast,  that  no  man  who  attempts 
to  learn  all  its  divisions  can  acquire  more  than  a  very 
imiiei'luct  acquaintance  with  each.  If  men  possessing  a 
sulficient  knowledge  of  science,  as  well  as  of  all  the  other 
necessary  subjects,  cannot  be  found  to  fill  the  places  of 
rulers  and  educators,  it  is  clear  that  those  appointed  to  such 
I)osts  should  not  be  entrusted  with  the  power  nor  ]>ui'thened 
wth  the  responsibility  of  directing  subjects  they  do  not 
understand.  This  difficulty,  in  my  own  opinion,  can  only 
be  overcome  by  establishing  a  scientific  de])artment  of  the 
State,  and  appointing  scientific  men  at  the  head  of  it,  with 
])ower  and  responsibility  equal  to  the  national  importance 
of  the  subject ;  and  by  establishing  scientific  departments 
in  our  Universities  and  large  schools,  -with  scientific  prin- 
cijials  and  masters  at  the  head  of  them. 

The  advancement  of  science  in  this  country,  in  my 
oiiininn,  depends  not  only  upon  the  formation  of  a  scientific 
department  of  the  State,  and  scientific  de])artments  in  our 
I'H'.-iies  and  large    schools,  but    also    upon    imperial 

iiient  of    abstract    scientific    research.     Abstract 

.-..  Il  II!  iii.  investigation  is,  in  my  opinion,  ndfional  work, 
Ut,  because  of  its  gi'eat  national  value;  and  2nd.  because 
nearly  the  whole  of  the  benefit  arising  from  it  is  reaped  by 
the  nation  at  large,  and  but  little,  if  any  of  it,  goes  to  the 
in\cstigator  ;  this  result  arises  from  the  unsaleable  nature 
u\:  Lihslraet  knowledge,  and  cannot  be  prevented.  Being, 
tben,  niLlioiial  work  in  the  fullest  sense  of  the  words, 
original  scientific  investigation  should,  in  my  opinion,  l>e 
encouraged  by  our  governments,  and  be  paid  for  out  of  the 
national  exchequer. 

I'Voin  the  immense  utilities  in  the  form  of  telograi>hs.  gas 
works,  chemical  woi-ks,  electro-jdating,  jihotography.  iVc. 
L^c..  which  have  been  essentially  originated  ^by  abstract 
scientific  research,  and  could  have  had  no  existence  without 
it.  it  is  my  opinion  that  scientific  research  originates  its 
m.jst  important  practical  results,  only  when  it  'is  j)ursued 
from  a  hjve  of  knowledge  alone,  and  that  the  more  abstract 
a  scientific  investigation  is,  the  more  truly  national,  mde- 
sjircad,  and  lu-aetical  are  its  ultimate  results,  ^^'ith  regai-d 
to  the  means,  therefore,  which  may  be  adopted  for ']iro- 
moting  scientific  research  in  this  country.  I  consider  that 
naiii>nal  laboratories  should  lie  erected,  in  wiiich  abstract 
scientific  investigations  alone  should  be  carried  on.  lea\'ini'- 
the  discoveries  which  are  there  made  to  be  converted  into 
mvenlions  and  applied  in  manufaelures  and  ti-ades  by 
ni\  cntofs  and  men  of  connneree.  By  this  plan  alone,  in 
niy  Ojiinion,  will  the  results  obtained  be  the  most  national 
and  wides|ircad  in  their  character,  and  he  the  least  cnpable 
of  bcmg  turned  to  inunediate  i)crsonal  profit  by  individual 

S]KTIllalors. 

In  the  laboratories  projioscd.  scientific  investigators  of 
n|iute  slionid  be  wholly  cmploved  upon  such  researches,  be 
|>aid  lurilieir  labours,  and  lie  supplied  with  all  the  neces- 
sary means  in  theiv  respective  sciences,  leaving  each  inves- 
tigator to  choose  his  own  s])ecial  subiei'ls  of  research. 

An  tho  new  knowledge  acquired 'by  lueans  of  original 
M-n'iitilie  research  is  the  origin  and  basis  of  inventions 
and  |)iil,euts  in  general,  if  all  original  scientific  research  were 
to  cease,  the  uioit  valuable  portion  of  new  ]iiitents  tidum 
mit,  and  ;ilso  the  yearly  number  of  new  iiatenis  would,  I 
i-I.ev..,  gr,,,tly  dmniush  ;  it  appears  I.,  me,  therefore,  that 
one  nl  the  most  legitimate  si.iirees  from  whicli  to  obtain 
luniis  lor  the  |.ur[)ose  oC  aiding  abstract  seieiiMlie  iuvesti- 
giitiiM)  would  !tc  the  fees  received  for  the  grantin--  of 
patents.  "  '^ 

GlOURUlC    (JOIIE. 

Ilirmingbam.  May  L'nd.  Ks;^, 
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On  a  National  Lauoratory  for  Sctentific  Eeseaech. 


One  plan  for  assisting  scientific  research  in  this  country 
would  be  i)y  founding  a  national  State-supported  laboratory, 
in  which  scientific  investigations  alone  should  be  carried 
on,  appointing  discoverers  of  the  highest  repute  as  perma- 
nent salaried  officers  in  it,  who  would  be  wholly  employed 
in  research,  be  pro^TJed  with  assistants,  and  supplied  with 
all  the  necessary  means  in  their  respective  sciences. 

The  sciences  I  would  propose  to  include  in  such  a  scheme, 
and  to  which  the  remarks  in  this  paper  more  particularly 
apply,  are  those  of  physics  and  chemistry,  not  because  I 
consider  the  building  should  be  devoted  to  those  alone, 
but  because  those  are  subjects  to  which  this  plan  might  be 
successfully  apphed,  and  are  the  su})jects  mth  which  I  am 
best  acquainted. 

Separate  laboratories  for  each  science,  and  separate  sets 
of  rooms  for  each  investigator,  would  be  required  in  the 
building,  in  order  to  keep  the  researches  distinct.  The 
laboratories  would  require  to  be  of  reasonable  magnitude, 
and  should  be  fitted  up  with  all  the  most  improved  apph- 
ances,  and  would  be  much  the  same  in  all  respects  as  pri- 
vate laboratories  specially  erected  for  physical  and  chemical 
research . 

Such  a  building  would  of  course  be  on  a  scale  of  magni- 
tude creditable  to  the  nation,  and  in  some  degree  commen- 
surate with  the  national  importance  of  scientific  research. 
The  funds  necessary  for  the  entire  scheme  might  with 
propriety  be  obtained  from  the  fees  received  by  Government 
for  the  granting  of  patents,  because  the  great  bulk  of  our 
patents  are  based  upon  knowledge  obtained  by  original 
research.  The  expenditure  of  the  money  upon  such  a  State 
institution  woidd  also  be  highly  profitable  to  the  nation. 

The  number  of  investigators  in  such  an  institution  would 
not  be  many,  because  fe^v  men  of  really  high  repute  as 
discoverers  could  be  had  ;  such  men  must  be  born  with  the 
gift,  and  the  gift  be  developed  by  favourable  circumstances, 
ihther  two  or  three  chemists  and  a  similar  number  of  in- 
vestigators in  physics  might  l)e  ol)tained.  I  leave  others 
to  suggest  the  number  of  gentlemen  most  suitable  for  other 
kinds  of  research. 

It  is  quite  practicable  to  obtain  a  small  number  of  suitable 
men  by  selecting  only  those  of  a  high  character  and  who  have 
obtained  considerable  repute  as  discoverers.  The  appoint- 
ment of  them  might  be  most  suitably  made  by  a  Scientific 
Council  of  the  State,  and  the  country  might  reasonably 
depend  upon  the  character  and  known  ability  of  the  in- 
vestigators for  the  results. 

We  know  that  undue  wealth  is  the  moat  powerful  oppo- 
nent of  industry :  it  would  be  therefore  desirable  that  whilst 
the  salaries  attached  to  such  appointments  ought  to  be 
sufficient  to  render  the  lives  of  such  men  free  from  pecuniary 
care,  if  expended  with  a  reasonable  degree  of  economy,  they 
ought  not  to  be  so  lai-ge  as  to  produce  idleness.  Provision 
should  be  made  so  that  if  an  investigator  persistently  failed 
to  make  or  publish  his  researches  without  reasonable  cause, 
he  should  be  removed. 

The  appointment  and  payment  by  salary  of  scientific 
men  in  such  an  institution  would  probably  not  lessen  their 
independence,  but  rather  the  contrary,  because  they  would 
be  put  into  a  sphere  in  which  they  could  more  fully  exer- 
cise their  highest  scientific  faculties  than  they  can  at 
present,  and  they  would  feel  as  they  do  now,  that  they 
were  public  benefactors  to  a  far  greater  extent  than  the 
value  of  their  salaries,  and  were  a  means  by  which  science 
would  honour  the  nation.  It  may  also  be  remarked  that 
scientific  men  of  repute  who  carry  on  original  research, 
have  often  to  refuse  pi'ofitablc  engagements  in  order  to  do 
so,  and  might  obtain  much  more  money  if  they  chose  to 
abandon  research. 

Kach  investigator  should  be  allowed  to  choose  his  own 
special  subjects  of  research,  because  every  scientific  man  is 
the  best  judge  of  what  he  is  able  to  do,  and  if  any  restric- 
tion at  all  were  placed  upon  his  selection,  it  should  be  that 
he  should  not  examine  any  3u])jects  which  other  investiga- 
tors had  already  commenced,  and  that  the  subjectfi  he 
selected  should  lie  within  the  sciences  he  proposed  to 
investigate.  In  practice,  however,  no  greater  difficulties 
than  occur  at  present  would  jirobably  arise  on  these  points, 
because  every  investigator  of  position  purposely  avoids 
trespassing  on  another  man's  sphere  of  research,  and  every 
discoverer  of  repute  is  possessed  of  so  many  good  subjects 
of  investigation  as  not  to  require  to  do  so. 

The  investigations  carried  on  in  such  a  building  should 
be  entirely  for  the  purpose  of  making  discoveries  and  not 
at  all  for.  effecting  inventions.  They  should  be  directed 
only  to  the  discovery  of  new  facta  and  jirinciples  in  science, 
and  the  decision  of  purely  scientific  questions  ;  first,  because 
such  research  has  already  jiroved  itself  an  unlimited  (jourcc 


of  new  industries,  has  added  great  wealth  and  power  to  the 
nation,  has  Jed  to  the  expenditure  of  hundreds  of  millions 
of  ])ounds  in  productive  labour,  and  to  the  employment  of 
whole  armies  of  workmen  ;  and  second,  because  the  know- 
ledge so  discovered  would,  when  published,  not  be  in  a 
patentable  or  saleable  state,  and  therefore  could  not  be 
used  Iiy  speculators  or  monopolists  for  their  own  individual 
benefit. 

In  selecting  the  subjects  of  research,  and  in  making  the 
researches  themselves,  the  idea  of  any  immediate  useful 
a])plication  would  have  to  be  avoided  ;  not  that  the  object 
of  the  investigations  should  be  to  discover  useless  know- 
ledge {if  there  is  such  a  thing),  quite  the  reverse,  but 
because  the  selection  of  a  subject  of  research  with  such  an 
idea  as  the  guide,  would  result  in  less  important  discoveries 
being  made.  We  do  not  know  before  an  investigation  is 
made,  whether  the  results  of  it  will  ultimately  prove  of 
little  or  great  utility,  but  we  do  know  by  long  experience 
that  the  discoveries  which  have  proved  of  the  greatest 
national  value  have  almost  always  Ijcen  obtained  by  in- 
vestigations selected  and  pursued  fi-om  a  pure  love  of 
knowledge  alone,  and  in  this  sense  only  shoidd  the  re- 
searches be  made  with  a  view  to  practical  use. 

If  the  subjects  of  research  were  selected  with  an  immedicle 
view  to  utility,  and  the  researches  made  in  that  spirit,  the 
new  knowledge  obtained  would  be  in  the  form  of  inven- 
tions, and  immediately  upon  its  publication  speculators 
would  gamble  for  its  possession,  seize  and  patent  it,  or 
otherwise  turn  it  to  their  individiial  jirofit,  because  they 
could  thus  obtain  valuable  and  marketable  possessions  at 
no  expense  to  themselves. 

It  would  not  be  desirable  that  any  researches  for  im- 
mediately practical  purposes  connected  with  the  difi'erent 
departments  of  the  Government,  such  as  the  chemistry  of 
projectiles,  should  be  earned  on  in  this  institution,  because 
such  researches  are  much  more  conveniently  effected  in  a 
laboratory  immediately  connected  with  the  particidar  de- 
])artment,  such  as  the  arsenal,  foundry,  manufactory,  &c., 
where  the  results  may  be  more  readily  compared  with  what 
actually  occurs  in  the  technical  processes,  and  be  more 
readily  canned  out  on  a  large  scale.  In  accordance  with 
this  view  we  find  tbat  the  largest  manufactui'ers  in  this 
country,  such  as  the  great  brewers  and  others,  possess 
sufirciently  perfect  laboratories,  and  sufficiently  able  che- 
mists, to  make  the  scientific  investigations  they  require. 

There  are  other  researches  connected  with  public  wants 
of  a  temporary  kind,  required  to  be  made  for  Royal  Com- 
missions, for  instance,  analyses  of  water ;  these  also  being 
of  an  immediately  practical  character,  would  not  harmonize 
as  well  with  the  laliour  in  an  institution  established  for 
discovery  only,  as  with  a  practical  department,  such  as  the 
Board  of  Health,  and  therefore  would  be  most  appropriately 
done  elsewhere. 

There  are  also  occasionally  persons  of  a  higlily  ingenious 
and  scientific  habit  of  mind,  v/ho  are  full  of  original 
scientific  ideas,  and  who  might  wish  to  use  the  institution 
for  the  purpose  of  original  research;  but  the  ideas  of  such 
])ersons  are  often  very  crude,  and  the  persons  themselves 
have  had  little  or  no  e-Tperience  in  the  actual  work  of  di:^- 
covery,  and  therefore  should  not  be  ])ermitted  to  do  so. 

The  whole  «jf  the  results  obtained  by  research  in  such  an 
institution,  should  be  considered  and  treated  as  the  pro- 
l)erty  of  the  nation,  and  ail  those  worthy  of  ])ublication 
should  be  published  without  the  least  reserve  ;  and  as  the 
investigators  would  be  salaried  officials  wholly  in  the  ser- 
vice of  the  State,  they  should  not  be  at  liberty  to  patent  or 
sell  any  of  the  knowledge  obtained,  nor  enter  into  any  other 
employment. 

It  would  be  necessary  in  such  an  institution  to  appoint 
such  scientific  men  as  would  engage  to  pubhsh  theh-  results 
either  periodically  or  soon  after  the  researches  were  com- 
jileted,  in  order  that  the  nation  should  not  fail  to  obtain  a 
return  for  its  expenditure  ;  hut  as  there  are  some  scientific 
men  who  have  an  objection  to  publish  their  results,  if  such 
gentlemen  were  ap})ointed  it  would  be  necessary  to  associate 
with  them  companions  in  rcsearcli  who  would  perform  that 
duty  :   such  arrangement  as  this  is  often  adopted. 

If  the  gentlemen  appointed  in  such  an  institution  were 
men  of  the  highest  scientific  repute,  the  results  obtained 
by  their  researches  would  nearly  always  be  valuable,  beco,u&c 
they  would  be  able  to  select  promising  suljjects,  and  would 
];now  previously  whether  the  subjects  bad  Ijecn  already 
exhausted.  No  man  can  tell  lieforehand  what  he  will 
discover  by  original  research,  otherwise  such  research  would 
hardly  be  necessary,  but  investigations  ju^o]<erly  conducted 
can  hardly  be  ban-en  of  results,  and  those  which  terminate 
in  negative  ones  are  quite  the  exception,  and  even  negative? 
results  often  possess  contsidej'able  v;dac. 
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The  new  knowledge  obtained  by  the  researches  in  such 
an  institution  would  be  published  either  periodically  or  as 
the  rt^searches  were  comijleted,  and  would  be  precisely 
simil-ir  in  character  to  that  contained  in  pa])ers  now  com- 
municated to  the  Koyal  Society,  and  would  be  at  once  at 
the  service  of  comiulers  of  text-books  of  science  to  incor- 
ponil  c  in  those  books  for  the  purpose  of  instruction  throu^b- 
Init  the  kingdom  ;  it  would  also  he  at  the  service  of  inventors 
to  fumi  a  Tpasis  of  new  inventions,  but  it  would  require, 
precisely  assuchknowledire  does  now,  to  Oc  passed  throufrh 
the  laborious  ordeal  of  invention  before  it  could  be  made 
patentable,  saleable,  or  what  is  j];enerally  termed  '■  practically 

useful."  ,  1  ,     1    i. 

Such  an  institutiim  as  is  here  projjosed  would  be  hut  an 
extension  of  llie  systetn  which  has  Ion";  becu  in  use  in  the 
Gcrniun  and  French  State-supported  laboratories.  In  those 
builtlini^s  llic  jirofessors  have  rooms  and  apjilianccs  of  all 
kimls  provided  forlhem  at  national  exjicnse,  for  the  |)uri)osc 
of  iiuikinji  researches,  and  i-cecive  salaries  from  the  State,  and 
nctirly  the  whole  of  the  ditFerencc  Itetween  tliose  laboratories 
and  the  one  proposed  is.  that  in  the  former  a  portion  only 
of  tlie  professors'  time  is  devoted  to  original  research,  the 
remainder  being  occupied  in  lecturing,  and  research  is  not 
a  ni^itter  of  duty,  ^vhdst  in  the  latter,  their  time  would  be 
wholly  occupied  in  research  as  official  employment. 

It  may  he  necessary  to  state  why  original  research  should 
be  iiaid  for  by  the  State.  Original  research  is  national 
woili.  and  should  he  jiaid  for  thus  ;  first,  because  the  ulti- 
m.ite  results  of  it  are  of  immense  value  to  the  nation  at 
large;  second,  because  nearly  the  whole  of  the  benefit  goe^ 
to  tlie  nation,  and  very  little  of  it  to  the  investigator;  and 
third,  because  there  is  at  the  i)re3ent  time  no  protection  for 
the  immediate  products  of  a  discoverer's  labotn-,  and 
ahbiihitely  no  means  for  his  support. 

One  of  the  first  duties  of  a  Government  is  to  ])rotect  the 
citizens  in  the  possession  of  their  ]iroperty,  hut  in  the  case 
of  discoverers  any  one  can  rob  them  of  the  immediate  fruits 
of  their  labours  with  impunity ;  any  one  may  take  any 
published  discovei-y  without  payment,  and  use  it  to  his 
own  advantage  by  converting  it  into  a  saleable  in\'ention. 

It  is  well  known  that  inventors  in  this  country  find  a 
difficulty  in  protecting  their  jnojicrties  by  means  of  our 
patent  laws,  especially  if  fhey  are  poor  and  their  inventions 
are  \'aluahle  or  of  wide  ajiitlication,  and  that  with  few 
exceptions  they  have  still  more  difficulty  in  making  their 
labours  profitable  ;  but  there  would  be  much  greater 
difficulty  in  protecting  discoveries  than  in  protecting  in- 
ventions, because  the  former  are  generally  much  more 
universal  in  their  effects,  and  would  be  jjirated  by  a  much 
greater  number  of  ])er3ons. 

Tlic  discovery  of  a  single  substance  or  principle  in  science 
has  t>ften  led  to  more  than  1()I>  ])atented  inventions,  and 
to  the  establishment  of  more  than  UK)  manufactories  ;  for 
iiistiinee,  the  discoveries  of  gutta-percha,  oil  of  vitriol,  india- 
i'nl)i)er,  the  j)rinci|ile  of  electro-magnetism,  &c.  Scientific 
di'^c'M'eries  probably  consiltute  the  most  productive  kind  of 
]n-o|icrty  that  exists. 

'I'he  immediate  prodiictfj  nf  scientific  research  are  utterly 
UTis.ileable,  first,  because  they  have  not  lieen  converted  by 
i.i!i;  process  of  invention  into  praeticiil  shapes  ;  and  second. 
lH-e;;iise  there  is  no  legal  protection  for  them  :  no  man  will 
|ciy  fi(r  what  he  may  take  without  ]iaymcnt.  The  only 
;m!i  ;n]t;tgc  an  investigator  j^ets  for  his  labours  is  fiiiic,  uiid 
if  I  "  hujipcriS  to  be  a  pi'Opi'ssional  cliemist  he  can  eiMiiiiiaiul 
a  higher  rate  of  pjjyinent  for  lii^j  .services  in  crjnse(|ii(ni-c  ot 
lli.-.l  gn-al-er  iT|Jiite'.  hut,  licarl  V  alwuvsin  :sfi<'iiec,  the  i;re;aii- 
the  uhility,  lal,uu,'.  ,-,n-l  f;.i,ie'(,r  a  iliscnvLn.r,  the  f,iii;dler  i.s 
hi-,  inc.mie. 

!l  nVAV  be  ohjeded  that  the  Sl;;te  .shoiihl  not  pav  h„- 
ori-M,:.!  research,' hecauM.-  year^  nntv  elai-:=e  afUr  the  re.ear.  li 
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has  been  made  before  the  nation  will  gain  the  ful)  benefit, 
but  that  is  not  a  sufficient  reason  :  many  years  elapsed  after 
Sir  Charles  Barry  designed  the  plans  of  our  Houses  of 
Piuliament  before  the  houses  were  practically  used,  but 
that  did  not  prevent  his  being  j)aid  for  his  labour.  The 
only  (juestion  of  importance  under  this  bead  really  is,  do 
tlie  benefits  of  original  research  nearly  all  go  to  the  nation 
at  large,  and  not  to  individuals,  localities,  or  isolated  com- 
munities ?  and  that  has  already  been  answered  in  the 
afiirraative. 

Tiie  circumstances  in  this  country  have,  chieily  by  the 
Tindue  influence  of  wealth,  become  such  that  either  dis- 
coverers nmst  be  ])rovided  with  means  of  existence,  or  they 
mustceaae  to  investigate.  Some  of  our  ablest  investigators 
have  already  adopted  the  latter  course,  and  the  remainder 
will  ])rohahly  follow.  Several  also  of  onr  most  eminent 
discoverers  in  jjhysics  and  cliemistry  have  died,  and  others 
have  not  arisen  to  take  their  places.  'I'lic  results  of  this 
will  i>rohal)ty  be,  that  good  inventions  will  become  more 
rare  for  want  of  new  scientific  knowledge,  and  improve- 
ments in  arts,  manufacture.'',  agriculture,  means  of  defence, 
and  many  other  im))ortant  matters  will  decline,  and  this 
country  will  become  more  dependent  upon  other  nations, 
and  have  to  obtain  impro\'ements  in  manufactures  at 
second  hand.  National  superiority  can  only  be  maintained 
by  being  first  in  the  race. 

I  will  now  state  why  I  consider  it  desirable  that  the 
whole  of  the  time  and  energies  of  the  investigators  ap- 
pointed in  the  proposed  institutions  should  he  devoted 
to  original  research  instead  of  being  partly  occupied  in 
teaching. 

First,  hecause  the  faculty  of  research  is  of  much  greater 
value  to  the  nation  than  the  faculty  of  teaching  ;  research 
creates  new  knowledge,  teaching  simjdy  distributes  it. 
The  labours  of  a  scientific  teacher  consist  essentially  of  a 
aeries  of  repetitions  of  other  men's  discoveries.  If  the 
teacher  is  also  an  investigator  he  finds  the  occupation  of 
teaching  a  great  advantage,  because  it  compels  him  to  study 
all  parts  of  his  subjects,  and  in  doing  so  he  suggests  many 
new  questions  for  original  research.  But  after  a  teacher 
has  acquired  a  thorough  knowledge  of  his  subjects,  and 
great  exjierienee  in  his  jirofession,  his  })ersonal  improve- 
ment in  it  becomes  less  rajjid,  and  bis  occupation  gradually 
becomes  to  him  n  species  of  intellectual  dnidgerj'.  in  which 
he  is  continually  going  through  the  same  course  of  lectures 
and  examinations,  over  and  over  again.  If  he  is  also  an 
investigator,  be  suggests  durhig  his  career  of  teaching  a 
much  larger  number  of  important  subjects  of  original  re- 
search than  he  can  live  to  investigate,  and  he  finds  the 
occupation  of  teaching  interfere  with  the  more  valuable 
employment  of  research  l>y  de[>riving  him  of  the  necessary 
time.  Faraday  at  the  inidiUe  period  of  his  life  gradually 
gave  up  nearly  all  his  other  occupations  in  order  to  obtain 
more  time  for  discovery,  and  other  investigators  who  have 
possessed  means  of  living  have  done  the  same. 

Second,  if  teaching  is  also  carried  on  or  lectures  delivered 
in  the  proposed  building,  then  the  State  laboratories  will 
compete  with  edncatioiuil  institutions  established  by  private 
CLiterjiri.se.and  phicctheni  at  undue  disadvantage,  b'ut  if  the 
]ah(jiMti)ries  are  entirely  devoted  to  original  research  they 
will  roiiipute  witli  no  institution,  ami  will  interfere  with  the 
pcciuiiai'v  success  iif  no  one.  hecause  iiu  pcr^on  gains  a 
l!vii,Kl,vii..'ai,».jf..rigi„;,lii,r;uvh. 

A. 1,1  third,  it  is  .Icsinilil,.  f,,r  tlif  iK,li,iii;,l  ivrlHiiv  tlicn- 
thiiiil,!  r\isl  ill  tliis  ciiiiiliv  suiiii'  |u,st  (ir  iiuiil.ivmciit  to 
wlnrli  lll.l^^  Kacliirs  (iumI  ,,iIht;.i  wIk.  iuT  IIK'H  ofri'(mtc 
HI  ais.Tuny  iHi^lu  luok  loruar.i,  ;,s  ;,  s|,livlv  in  whii'll  the 
lii"»t  Iiii|..ii1ii,iil  ,il'  tlu'ir  .snnilillo  liicnilirs  li.isht  l.c  (Ic- 
vvhipnl  1,1  llivir  lullcsl  i^xlcul. 

tii.om;!':   (loKi;. 
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colleges  and  chief  educational  institutions,  is  a  new  pro- 
position which  has  not  yet  been  tried. 

In  carrying  ont  this  plan  it  would  be  necessary  to  assist 
only  those  gentlemen  who  had  already  made  and  published 
a  good  research,  and  thereby  proved  their  ability  to  do  so, 
and  who  would  engage  to  make  research  a  part  of  their 
duty  in  consideration  of  the  increase  of  salary.  The  best 
teachers  are  those  who  have  the  gi-eatest  love  for  their 
profession,  and  those  would  be  chicily  the  ones  who  would 
find  time  for  original  research,  and  avail  themselves  of  the 
additional  salary. 

It  would  be  necessary  to  ]irovide  that  in  case  a  recipient 
of  the  aid  failed  to  make  and  jiublish  a  reasonable  amount 
of  good  research,  his  additional  salary  should  cease  ;  the 
payment  therefore  would  be  substantially  based  npon 
results.  The  money  should  be  wholly  emjiloyed  in  re- 
searches in  pure  science,  and  not  in  researches  made  with 
an  immediate  view  to  invention  or  practical  use;  the  know- 
ledge obtained  by  means  of  the  researches  should  be  entirely 
national  projierty,  and  the  investigator  should  not  be  per- 
mitted to  sell  it  or  make  it  the  subject  of  a  patent. 

The  money  for  this  plan  might  be  derived  from  fees 
received  by  Government  for  the  granting  of  patents,* 
because  the  great  bulk  of  our  patents  are  based  upon 
knowledge  discovered  by  means  of  original  scientific  re- 
search. The  selection  of  suitable  recipients,  and  the  ad- 
ministration of  the  funds,  might  be  entrusted  to  a  scientific 
Council  of  the  State. 

The  advantages  of  this  plan  of  aiding  research  would  be, 
that  it  would  induce  some  of  our  teachers  of  science  to 
engage  in  and  make  researches  who  have  never  yet  done 
so  ;  it  would  cause  others  who  have  already  made  researches 
to  continue  their  labours  ;  and  it  would  develope  a  supe- 
rior class  of  teachers  of  science  in  the  colleges,  great  public 
schools,  and  higher  scientific  educational  institutions  of  the 
country.  Its  chief  disadvantage  would  be,  that  it  would 
require  some  time  to  produce  an  effect,  because  there  are 
at  present  very  few  of  those  gentlemen  who  have  yet 
shown  the  requisite  ability  to  make  original  rcseai-ches. 

It  is  well  known  that  all  the  best  teachers  of  science  in 
this  country,  Europe,  and  America,  have  always  been  men 
who  devoted  a  portion  of  their  lives  to  original  research  ; 
it  is  also  well  known  that  an  original  investigator  is  not 
the  best  teacher  unless  he  is  sxifficiently  clever  in  imparting 
his  knowledge. 

It  is  very  desirable  that  all  the  higher  teachers  of  science 
in  our  institutions  should  devote  a  portion  of  their  time  to 
original  research;  because  it  would  make  their  information 
much  more  trustworthy,  and  because  it  would  induce  the 
students  to  feel  greater  interest  in  the  subject,  and  more 
respect  for  the  teacher. 

It  would  make  the  information  of  the  teacher  much  more 
reliable,  because  a  teacher  who  simply  follows  the  instruc- 
tion given  in  scientific  books  is  not  sufficiently  acquainted 
with  the  numerous  sources  of  error  in  making  experiments. 
Whilst  there  is  usually  only  one  way  of  succeeding  in 
making  a  particular  experiment,  there  are  always  many 
ways  of  failing.  The  books  only  describe  the  way  to  suc- 
ceed, but  say  little  or  nothing  of  the  sources  of  failure; 
and  if  the  substances  or  forces  used  in  an  experiment  are 
in  the  least  degree  different  (as  they  often  are)  the  experi- 
ment fails,  and  the  teacher  cannot  readily  correct  or  explain 
it,  the  pupils  then  ridicule  both  the  teacher  and  the  sub- 
ject ;  whereas,  if  the  teacher  lias  had  experience  in  research 
he  is  much  better  able  to  predict,  correct,  and  explain  the 
results.  The  discovery  of  new  knowledge  also  recjuircs  a 
higher  kind  of  ability  than  that  of  imparting  it,  and 
students  therefore  have  generally  greater  respect  for  a 
teacher  who  makes  discoveries,  and  they  experience  a 
feeling  of  wonder  and  curiosity  to  know  how  he  made 
them.  It  may  also  Ije  remarked  that  the  s))ecial  excellence 
of  the  German  system  of  scientific  instruction  consists  in 
the  union  of  teaching  and  original  research. 

It  may  be  objected,  that  original  research  takes  a  great 
deal  of  time,  and  the  teachers  in  such  institutions  would 
not  have  the  requisite  leisure  ;  and  that  it  would  be  better 
to  have  a  greater  division  of  laljour,  keeping  one  man 
wholly  to  teach  and  another  to  investigate. 

The  first  of  these  difficulties  might  be  easily  overcome  by 
employing  more  assistants  of  higher  ability;  with  regard 
to  the  second,  we  know  that  the  jiractice  of  teaching  de- 
velopes  the  power  of  research,  and  our  gi'eatest  scientific 
discoverers  have  mostly  been  men  who  originally  united 
the  two  occupations. 

The  second  plan,  is  to  make  it  a  condition  at  all  our 
Universities,  that  every  student  entering  lor  a  degree  in 
science    should    previously    make    an    important    original 
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research.     The  subject  of  the  research  might  be  suggested 
to  the  student  by  his  teacher. 

This  plan  is  a  vtey  imjiortant  one  ;  it  has  already  worked 
satisfactorily  in  the  German  Universities,  and  if  it  could  be 
carried  out  in  this  country,  it  would  produce  most  valuable 
results.  The  requirement  of  such  a  qiialification  would 
have  largely  the  effect  of  improving  the  quality  and  in- 
creasing tlie  quantity  of  scientific  instnicLion  throughout 
the  kingdom,  becLiuse  making  an  original  research  requires 
a  much  greater  amount  of  scientific  knowledge,  a  higher 
scientific  training,  and  greater  manipulative  ability  than  are 
now  possessed  by  students  of  science  at  our  Uni\'ersities; 
and  because  nearly  all  tin;  midiUe-class  schools  of  this 
country  are  occntiied  in  j)reparing  pupils  for  the  great 
public  schools  and  University  colleges,  and  wuuld  be  com- 
pelled to  prepare  theiir  in  science  much  more  perfectly  than 
tliey  do  at  ]]ie.seut. 

The  greatest  ob,5tacle  to  the  carrying  ont  of  this  plan  is 
practically  the  undue  wealth  possessed  by  the  parents  of 
students  and  by  the  authorities  of  the  old  Univci'sitics. 
An  original  scientific  research  cannot  l)c  made  without 
consideraljle  industry,  and  the  greatest  opponent  of  in- 
dustry is  undue  wealth.  Generally  where  wealth  abounds, 
ignorance  of  science  much  more  al>ounds. 

It  is  wellknown  that  this  country  contains  a  great  many 
wealthy  ])ersons,  and  that  most  of  their  sons  are  educated 
at  the  large  public  schools  and  the  old  Universities.  It  is 
also  well  kuuwn  that  undue  wealth  largely  deprives  young 
men  of  the  motive  for  study.  In  consequence  of  this, 
many  youths  leave  our  gieat  public  schools  inijierfectly 
instructed,  many  go  to  the  colleges  very  ill  prepared,  and 
there  is  no  large  class  of  industrious  students  at  our  old 
Universities. 

According  to  the  college  tutors,  the  greatest  cause  of  the 
idleness  of  such  students  is  parental  neglect  and  the  habits 
of  wealthy  society.  Many  parents  give  their  sons  too 
much  money,  and  overlook  too  readily  their  idleness  ;  the 
sons  also  know  their  parents  are  rich,  and  act  accordingly. 
Wealthy  parents  of  less  social  rank  not  unfrequently  send 
their  sons  to  the  colleges  and  large  public  schools  more 
for  the  purpose  of  making  acquaintance  with  the  sons  of 
the  aristocracy  than  with  the  object  of  learning  ;  they  wish 
their  sons  to  be  like  other  young  men,  and  to  spend  as 
much  as,  or  even  more  than  their  aristocratic  companions. 
Many  young  men  arc  also  sent  to  the  old  Universities,  not 
because  they  are  fit  to  be  students,  but  because  living  there 
is  considered  respectable,  and  a  necessary  part  of  a  young 
gentleman's  course. 

Another  cause  assigned  has  been  that  the  college 
authorities  have  acquiesced  in  the  wishes  of  the  j)arent3, 
and  have  not  sufficiently  excluded  idle  and  incompetent 
students.  Being  ])ossessed  of  wealth  {I.e.,  endowments) 
they  have  made  the  colleges  as  attractive  as  possible  to 
wealthy  students  not  possessed  of  high  ability,  by  olfering 
good  fellowshijis  without  requiring  a  high  standard  of 
attainments,  and  have  not  made  the  colleges  sufficiently 
accessible  to  poor  industrious  students.  This  complaint 
has  been  made  more  of  Oxford  than  of  Cambridge  Uni- 
versity. 

Assuming  this  plan  for  aiding  research  can  be  intro- 
duced into  all  our  Universities,  it  can  only  be  successfully 
carried  out  by  making  the  rewards  of  scientific  research 
adequate  to  the  al)ility  required  to  effect  it,  nr  equal  to  those 
gained  by  knowledge  or  attainments  in  other  subjects;  and 
by  admitting  industrious  poor  students  to  the  colleges, 
and  rendering  the  prizes  as  accessible  to  thein  as  to  the 
wealthy,  and  excluding  incompetent  or  idle  students 
whether  poor  or  rich.  l!y  these  means,  science  will  acquire 
its  just  share  of  respect;  idleness  will  be  a  disgrace  in  the 
presence  of  diligence,  and  will  become  alarmed  at  the 
success  of  industry  in  obtaining  the  prizes;  good  fellow- 
ships will  cease  to  be  given  as  rewards  of  incommensurate 
ability,  and  great  improvement  will  be  made. 

It  is  clear  from  these  consiilerations,  that  as  long  as  the 
kind  and  amount  of  instruction  at  our  old  Universities  arc 
deteimiined  by  the  undue  infiuencc  of  wealth,  the  jiroposcd 
plan  of  aiding  scientific  research  cannot  be  satisfactorily 
carried  out. 

The  third  plan,  viz.,  the  extension  of  the  system  of 
giving  diovermnent  grants  uf  money  to  ])rivatc  investiga- 
tors is  well  worthy  of  consideration.  Tlie  (JrivrnHiu  iit 
grant  system  has  been  in  use  many  years,  and  altliuiigb 
the  yearly  amount  of  money  to  be  administered  is  small, 
very  few  persons,  qualified  to  make  good  researches,  a]jply 
for  it,  and  it  is  difficult  to  dispose  of  the  whole.  The 
causes  of  this  are,  first  and  chiefly,  any  ]ierson  who  accepts 
the  grant  becomes  a  considerable  loser;  second,  there  are 
comparatively  few  persons  in  this  country  (pialified  to 
receive  it;  third,  only  a  small  portion  of  those  apply  for  it ; 
and  fourth,  its  existence  lias  not  b::cn  very  widely  known. 
The  advantages  of  the  present    grant    system   are, — it 
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iliniiiiiabes  th^  araoimt  of  loss  suU'cred  by  scientific  men  in 
nvikiiv  investigations,  aiul  thereby  encourages  a  iew 
nc'i-sons  lo  make  researches.  Its  defects  ai-e  :-~it  is  a  tem- 
miniiT  ainl  iiiieoi-taiii  assistaiiee,  it  pays  nothing  for  the 
skll!  time,  or  kilii'iiv  tit'  tlic  iiivcstigatov ;  it  allows  lu.tliiMjj; 
fui'hi^  piiymenlM  io  ussislants,  ami  only  jiartly  |.ays  his 
,.,js('^  out  Ml'lioekrt.  Further,  "  L^y  oi-iUt  oI'  tlic  Cuuncil, 
'•  :iU  iiislniiiH-nts,  :i[)i>araUis,  anil  thuM-in,ns  niaile  or  nb- 
"   Uiiiu-tl  hy  the  aul  oi'  tlie  tloveriiment  j^auiits,  shall,  alLer 

-  iei-viih'-  tlie  ]mr[K)Se  I'ur  u'hicll  they  were  procnreil,  anil,  in 
*■   the  iilPsenee  of  any  speciiie  LiuihT^Uimhiigto  the  contrary, 

-  he  (h-livevcil  inl.o  the  custoily  of  the  Royal  SoLiely." 
The  SLime  amount  of  skill,  time,  ami  hiboni',  (■.vpended 

iii  any  i.rilinary  ]irufeskinii  ivf]uiring  an  e([ual  annmnt  ni' 
[irop^iVatorv  eihieation.  and  less  rare  ability,  wunhl  yi^ld 
;mi  income"  of  1,(H)(I/.  or  L',0(Ht/,  a  year,  but  if  eniiiloyrd 
Lu  research  with  the  aid  ■.£'  the  (iovcriiment  -nuiL  not 
ouly  |iriuhices  no  income,  bnt  leads  1o  an  aetual  |ncii- 
nlai'v  luss.*  (ientlemen  wlu)  formerly  accepted  the  aid 
Ii.ive  inh.vmed  uu- that  they  ee;ised  to  do  so  heoause  tliey 
l.unul  it  very  expensive.  If  the  grant?  were  increased  ni 
nnount  so  as  to  cover  all  ihe  money  payments,  the 
.-.vslem  would  be  better,  and.  if  still  further  uicreaseih  so 
a',  io  pay  for  the  time,  skill,  and  labour  of  the  investigat<.r 
■II  ,t  verv  mixk-nite  rale,  it  would  he  much  belter.  Some 
,1,  rsons'hiive  expressed  the  opinion  that  a  discoverer  shouhl 
]>.'  s.ili^lied  with  the  fame  of  his  lalitnir,  and  receive  no 
...her  re\\ariJ  ;  bill  this  view  is  so  illogical  I  need  not  here 
:,'l'nte  it. 

J'he  lives  op  .t  few  solikiry  diseoveivi's  have  I'rovud  thnt 
,'  1-  pos>ible  tor  a  in;ui.  wilii  the  aid  of  the  present  grant 
.vsteiu,  to  do  a  considerabtc  amount  of  research  ;  l.uit  tlint 
u:  i-i  due  to  the  imusually  great  i)erscvcrance,  industry,  and 
:^elt-denial  of  the  man.  a'nd  hut  little  to  tht;  aid  of  the 
urLiiits  ;  the  great  rarity  of  such  men  indicates  the  inetfi- 
■■i>-ni.-v  of  the  system.  'I'lie  fewness  of  our  discoverers  is 
due,  in  my  oiiiiiion.  not  only  to  the  rarity  of  the  combina- 
tion uf  natural  abilities  re(iuisite  in  the  men,  but  lai'gely 
also  to  the  want  of  proiier  encouragement.  Of  the  few  men 
who  have  suificient  energy  to  continue  research  duriiig  a 
nund)er  ui'  years,  most  are  compelled  to  abandon  it  just 
when  they  are  in  tlieiri)nme  of  ability  as  discoverers,  simjily 
beeause  research  prevents  them  making  provision  fur  old 
a'ic. 

"Xo  :inioiiiit  uf  extension  of  the  grant  aystcm  will,  in  my 
o|iinio;i,  ever  make  it  a  perfect  means  of  ai<ling  researeii, 
or  as  elfective  for  that  purpoiic  as  a  State  laboviitoiy  with 
|i;.'riiiuneut  salaried  investigat(jrs  ;  yFz-.sY,  because  Ihere  are 
many  important  researches  which  can  only  be  made  by 
.ii!\uis  of  national  resources  in  a  ludional  iiislitnliou  ; 
s-  cnnl.  because  the  i)Iace.s  in  which  researches  are  tmide  by 
pvixate  investigators  are  often  very  imsuitabU;  for  thi>  pur- 
)joie  ;  and //';''■'/,  because  the  assistance  is  temporary  and 
I  iiLLrtain.  The  system  is  at  the  Ijcst  but  a  very  impirfect 
i.ne.  (pnte  inadequate  to  the  requirements  ol'  tiie  case, 
altogether  disproportionate  to  the  national  importance  of 
;he  subjrct,  and  quite  uiiwortliy  of  a  great  nation. 

The  y'j(/^//i  |dan  is  by  raising  funds  in  each  large  town 
hy  means  of  jirivatc  suhscrijitions,  and  apjilyiiig  the  money 
lu  aiil  local  investi^^ators. 

There  are  in  most  large  cities  a  few  wealthy  |iersiin,;  who 
pcrei.ii'e  to  some  extent  the  great  value  of  science,  and 
.■/ho  woulil  he  willing  to  contrihutc  to  such  a  fund  ;  there 
..ire  olliers  also,  who  wi>uld  readily  contribute,  if  the  im- 
Ijortaijre  of  the  object  were  jiroperly  explained  to  them. 

'I'lie  chief  argmueiit  Jn  favour  'd'  this  jdan  is,  that  it  is  a 
duly  of  './ealthy  persons  to  aid  uiiuinal  reseai'ch,  because 
luai'iyof  them  luive  derived  great  lieueQls  from  il.  \\r 
kno'v  t.iia.i,  Dio   beiielits   |iro(lueed    by   seientllir    kn.iwled-,- 

ii;n.-''  i,(. nJver^al  ;   that  iL  has  largely  e<ml.nljiil.e(l  to  llu; 

■.vaillior    Um-  I'lrh  ;    th;i(,    many    great    nmnuraelurLTs    li;ivc 

largrlyj.y    ni''ar,M    of   its    aid,    arquin^.l     i leiiNi:    we;ilflt; 

tli.a  Mi.iny  large  laiidholder.s  have  ha.d  the  value  of  Ihnr 
l.ropeily  greatly  increased  by  the  ereei.ion  of  m:umr;u>torie;. 
;ui'l  ^vorkmeo'-i  rlv/cllitigs  upon  if,,  and  hy  i.hr  diHe..v,Ty  <,!' 
initief,.,!-;  hi  iicid.li  li,  ;  ilia.t  ,ii;uiy  men  lia.vc  hreomo  ncdi  hy 
m.-ioiM  of  hIkovi  oi  l,rl,-;;i-;,|,lis',  r,olu';i>H,  -a:.;vvorl,;!.  .sl.raoi^ 
■ihij..s,  .md  a,  Hiiillil.o'lr.  of  oIJmt  mnlri  i;;,.|.;in„.  ,  which  uonld 
never  liav(;  ('xistcil  Iml.  ibi'  orl- i  mil  scirol  i  He  irs.'aivh.  1 1. 
iva.s  largrly  hy  nieau-;  ot   tin;    (li.Hf:i,veries  ol  our  ilepo^id.  of 

eo.d     and     iron     on^md     lb.,    groins    oi'    M-inihll.    in,. 

:.pplyhig    th,.-.e    :-,l.or.,>  to   i u'diati  ly   |i,,,i-1  ,r,,  I    |,Hr|,n,,.:.   oi 

:-iU;a.ni-eiigini;'-;,  roti, ,i:irl ■ry.  i.iid    ,,.    ooill  iI.ih  h-  ,, ■- 

rhaiMCa,].  phy.acal,  and   .■lii-tolr;,.l     (.rmv:, ,,■;,,  ll,;,j,    nor    Sl||i,- 

de-eioped    and    niaiolamrd,  ;uid    Ihi:,    i. .ly 'ari|mi-i'il"i'i's 

great  riches. 

IVrSon.s    in    general,  m    tins   country,  ih |.    lulirve   m 


untleil  miwi  oriKUml  r 


true,  but  because  they  are  little  understood.  Men  will 
frequently  not  believe  what  they  cannot  understand, 
even  though  their  very  existence  dejiends  njion  the  thing 
to  be  understood.  Previous  to  the  discovery  of  oxygen 
in  the  air,  m.i,  being  able  to  see  that  substance,  we 
did  iioi,  helie\'e  in  its  existence;  so  persons  in  general 
in  Ihis  counlrydo  not  perceive  that  original  scientific  re- 
search is  a  great  Ibnntain  of  industry  and  has  been  a  great 
source  of  iheir  riches. 

11,  is  a  fallaelou.s  argimieiit  to  say  that  because  scientific 
research,  and  thesi;  benefits  are  not  imitu-iUatifhj  connected, 
the  depemlencc  of  our  wealth  upon  science  is  doubtful.  A 
cause  ii;^  surely  producen  its  elfects,  however  many  events 
lie  hclwi  e.ii,  or  however  numerous  its  results  may  be,  pro- 
\-idcil  Ihe  connexions  are  jierlect.  Motion  of  one  end  of  a 
chain  |iioihiccs  an  (dl'ect  af,  the  other,  although  many  links 
intervene,  and  a  single  act  of  the  mind  will  set  ail  a  man's 
muscles  in  molion. 

Nc\t  to  in\Tntors,  who  use  the  new  knowleilge  obtained 
by  rescai'ch,  the  iiianuraclnrers  aiid  capitalists  get  the 
it'iosl  niiniriU'ili'  pecuniary  benefit  from  science,  and  their 
gain  i.s  often  considerable.  'I'lie  r/reatcsl  I'llimate  gain. 
howc\er,  is  obtained  by  tlie  great  hmdliolders,  because  theirs' 
is  IjoIIi  large  and  permanent,  whilst  that  of  manufacturers 
lasl'-nidyas  long  a.'^  the  industry  of  the  man  and  liis  descen- 
dants conlinues;  and  that  of  inxenturs  is  often  small,  and 
lasts  only  as  long  as  ihe  jiatent. 

There  arc  .seA'cra!  objections  to  the  |dan  of  raising  funds 
for  research  liy  means  of  local  sub.scrijitinns  ;  it  would  not 
be  cquitahle,  because  the  benefits  of  the  researches  made 
hy  means  of  the  mmiey  would  go,  not  to  the  locality 
alone,  bnt  to  the  entire  nation  ;  it  nould  be  a  compara- 
ti\'ely  temporary  and  nricertiiln  evjiedient;  it  would  not  be 
Conquilsory,  and  the  contributions  to  the  fund  would  not 
lie  in  jn-o|iortion  to  Ihe  beiietit  deri\'ed  from  research  by 
the  indiviilual  subscribers;  the  clas-i  of  ]iers<ins  who  ought 
to  give  the  most,  viz.,  the  great  landholders  and  others, 
would,  in  many  eases,  be  tlic  least  alile  to  ajipreciate  the 
value  of  sueh  research,  and  would  not  assist;  and  it  would 
be  dilhcidt  to  find  bodies  of  gentlemen  in  the  diiferent 
localities  who  would  be  competent  to  administer  the  funds, 
to  judge  of  the  fitness  of  the  apidicants,  the  proper  cha- 
racter (if  the  researches  made  with  the  money,  or  to  resist 
the  im]iortiinities  of  unworthy  claimants.  If,  however,  any 
weidthy  persons  chose  from  philanthropic  motives  to 
carry  out  this  ])lan.  or  found  a  local  college  of  scientific 
research,  it.  would  lie  ,v  n(,blc  .-q^plication  of  w,alth,  and 
there  could  [iroliahly  he  ikj  seiiou-J  olijeciions  made  to  their 
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The  plan  of  aiding 
tory,  with  discoverer 
tdfieers    wholly    eiig;^ 


iL  by  means  of  a  Stale  labora- 
cpiiii'  a-<  permanent,  salaried 
i;.  1^  lar  superior  lo  all  the 
others,  because  it  jm^s.^c^cs  c  luuional  character,  and  is 
niiieh  uKJie  eominensurai  i>  wiih  ihe  gieai  public  import- 
ance of  the  subject.  It  wiMild  .il^o  n;i\c  a  great  impetus  to 
science  by  publicly  showing  the  appiccialioii  of  it  by  our 
(b)veriimciit.  and  would  remove  llu-  national  disgrace  of 
tiic  greatest  henefaetors  of  this  conntiv  being  robhed  of 
the  fruits  of  their  industry,  and  having  no  means  of 
existence. 


If  Ih 


aipi 


orted  b\ 


of  the  jiatent-fees, 


uul'aetnrer 
■   prices  of  his 


it  wonhl  also  c^lahlist',  ;i  jiciicetlv  natural  and  propa' 
eourscjiy  means  of  which  discuwrer^  Avcubl  be  paid  for 
Ihcir  I.ihour.s  bvlhc  very  men  [1...  inventors)  who  mst 
in>u,.'i!ia!rhi  ^i•v^^v  hcuciit  from  ilicm;  und  therebvalso 
<■iui.sc  Ihc  expense  of  research  to  fall  upon  those  who  gidii 
the  ./rc,./,,s7  alliiouir  h.^nclll.  viz..  the  nation. 

Uiiilci-  |iiv.sriil.  circmnslaiiccs,  an  inventor  patents  an 
nn<iilfon,  1„.  ihcn  sells  il  ton  mannfacl iirer,  and  iuoludcs 
111     hi.s     i.i'icc     Ih,'     cosi    of    1hc     pate 

works    Ihc    mvc n,    and    mchuh's 

good;,  tlu'  mouc\   he  paid  Ihc  invcnior;   and    the  tradesmen 

hoy  Ihe    -ooil;.    Iiom     Ihc     ui: aclurer.  and    sell    themto 

Ihccoiconicn  .     If,  ihcrcl'orc.  llu'  p;ilcn(  fees  were  expended 

"I    .^opiioiliM-    :,  Si kdioiaPiry,   Ihc    -ciicrnl   oim.sumers, 

'.c.  Ihe  iialinn,  wcnid    pa\   lhrou,;h    Ihc   Iradesmen.  manii- 

f:i'l"rr,    inv -r.    ami    the    Shilc.    for    Ihc    national    work 

of  oi>.,ii,al  ivscirh;  ;iiul  a.s  ni\en|ioii,s  ;,re  patented  to 
■■n|Tl.\      dino-.l    even    conecnahic   wa.iil,   the   greatest   eon- 

■^"""■'■-    " 'I    u(hm;,[clyhc    Ihns    compelled,  without  tho 

eslahlishmcnt  of  an^  mw  Kind  of  h-.val  ion,  to  pay  for 
origmal  rescandi  soiiicmIuiI  in  |i|-oporfion  lo  the  iiiiiouut 
of  hencllt  received. 

Therlau  of  ;;ivM.g  Stale  aid  m  |hc  hnmof  additional 
salary  (o  .scieiitdie  protestors  and  Icadurs  in  provincial 
inst.lutions,  might  be  convcnieully  earned  out  in  c.m- 
jnnetion  with  that  ol  .,  Stale  laboratory,  and  be  supported 
l.y  similar  means;  it  would  also  produce  a  supi.ly  of 
investigators  ior  that  iiistitutiun. 
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The  plan  of  makiajj  it  a  condition  in  all  oui-  Universities 
that  every  student  entering  for  a  dc^^i-ee  in  science 
should  previously  make  a  valuable  original  research  is  a 
very  important  one,  but  it  is  very  doubtful  if  it  could  l)e 
carried  out  in  our  old  Universities  as  long  as  the  kind  and 
amount  of  instruction  in  those  institutions  arc  as  largely 
determined  as  they  are  at  present  by  the  influence  of 
wealth;  if  it  could,  however,  only  be  made  a  regulation 
in  smne  of  our  Universities,  it  would  have  a  good  clfcct 
upon  the  others,  and  a  great  iiiijiroveiuent  would  be  tlie 
result. 


The  plan  of  aiding  research  by  extending  the  jiresent 
system  of  Government  grants  is  very  inferior  to  that  ol'  a 
State  laboratory  ;  it  is  also  vciy  imperfect,  temporary,  aiid 
uncertain  ;  quite  incommensurate  with  the  liiilional  inipo:-- 
tance  of  research,  and  altogether  unworthy  of  a  gimt  nation. 

And  the  plan  of  raising  funds  for  research  hy  mcons  of 
local  subscriptions  is  a  comparatively  temporary  anr)  un- 
certain expedient,  difficult  to  work,  uni'air  to  the  loculitics, 
and  not  compulsory  ;  but  might  be  carried  oiii  l>y  wualiby 
persons  from  motives  of  philanthropy. 

(jrEOiiCE    Uoiil:; 
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Coi'JiESPONUENCE  of  Hkt;  Ma.testy's  CoMMissinNEus  With  Gciicral  Sir  EinvART*  Sahjnk,  li.A.,  K.C'.!'-.,  as 
Pkesibent  of  the  IvOVAl.  Society,  resprclin.i,^  Ihc  Gitveniuujnt  Grant  to  llic  Council  ol'  llic  Socioly  in  Aid 
of  Scientific  Eeseardi.     [Hw  Vol.  IJ.,  pp.  l;39-i47.] 


From  the  Seceetaky  of  the  lioyal  Gommi^f^iou  1o  Sir 
Edwajid  Sabine,  P.lv.S. 

(Copy.) 
To  Sir  Edward  Sabine,  K.CB., 

President  of  the  Uoval  Society, 

6  Old  Palace  Yard.  S.W.. 
Sir,  July  D.  lS7n. 

I  AM  directed  Ijy  the  Duke  of  Devonshire,  the  Chair- 
man of  the  Royal  Commission  on  Scientific  Instruction 
and  the  Advancement  of  Science,  to  inform  you  that  the 
Hoyal  Commissioners  desire  to  place  themselves  in  commu- 
nication with  the  Royal  Society  in  order  that  they  may  have 
the  advantage  of  tlie  experience  of  the  Council  of  that 
Society  in  the  administration  of  the  annual  grant  placed  at 
their  disposal  by  ParUament  for  the  Advancement  of  Science. 
I  am  to  add  that  the  Royal  Commission  would  attach  great 
importance  to  an  account  of  the  origin  of  that  grant,  toge- 
tlier  with  any  important  incidents  in  the  progress  of  the 
communications  of  the  Royal  Society  with  the  Government 
respecting  it,  or  in  the  administration  of  the  fund. 

Much  interest  would  be  felt  in  the  history  of  any  fund  or 
cndouTnent  for  the  special  use  of  the  Society,  as  well  as  of 
the  accommodation  provided  in  public  buildings. 

The  Royal  Commission  have  reason  to  believe  that  the 
Government  have  not  acted  without  communication  with 
the  Council  of  the  Royal  Society  in  the  large  outlay  incnn-ed 
in  the  Magnetic  Survey;  or  in  the  Dep;u'tnient  for  Meteo- 
rological Observations  ;  or  in  the  various  Dredging  Kxjie- 
ditions,  and  other  similar  scientific  inquiries,  and  the 
Commission  would  be  glad  to  ha\-e  such  a  reiiort,  or  such 
evidence  on  these  several  matters  as  might  aid  them  in 
their  deliberations  as  to  the  definition  of  the  most  useful 
relations  of  the  Govennnent  v/ith  the  Scientific  Associations, 
and  especially  ■nith  the  Royal  Society. 

1  have,  &c. 

J.  Noil.MAX   LoCKYKi:. 

KTATE:vn':NT  from  Sir  Edward  Sm-.ixe   Mildrossfd    lo 
the  EuYAL  C'oimis~i..)x. 

The  first  two  paragraphs  of  the  Secretary's  letter  refer  to 
the  administration  of  the  annual  grant  of  1,01)0/.  jdaced  by 
Parliament  at  the  disposal  of  the  President  and  Council  of 
the  Royal  Society  for  the  promotion  of  scientific  discovery 
and  research. 

The  grant  originated  in  a  letter  from  Earl  Russell  (i,hen 
Lord  John  Russell)  to  the  Earl  of  Russe  (then  President  of 
the  Royal  Society),  which  letter  and  Lord  Rosse's  reply 
were  as  follow  : — 

Lord  John  Russell  to  the  Earl  of  Rosse. 

(Confidential.) 
My  Lord,  Windsor  Castle,  Oct.  2-1,  ISif). 

As  there  arc  from  time  to  time  scientific  discoveries 
and  researches  which  cost  money  and  assistance  the  stu- 
dents of  science  can  often  but  ill  afford,  I  am  induced  to 
consult  your  Lordship,  as  President  of  the  Royal  Society,  on 
the  follomng  suggestion. 

I  ijropose  that' at  the  close  of  the  year  the  PresideTit  and 
Council  should  point  out  to  the  First  Lord  of  the  Treasury 
a  limited  number  of  persons  to  whom  the  grant  of  a  reward, 
or  of  a  sum  to  defray  the  cost  of  experiments,  might  be  of 
essential  service.  The  whole  sum  whicli  I  couM  rcconnnend 
the  Crown  to  grant  in  the  present  year  is  1,001)/..  nor  can  I 
be  certain  that  my  succesrior  woidd  follow  the  same  eourae  ; 


!)ut  I  should  wish  to  learn  whether,  in  your  Lorilship's 
opinion  and  that  of  your  colleagues,  the  cause  of  science 
would  be  promoted  by  such  grants. 

I  have.  Sec. 
(Signed)         J.  Russell. 
The  Earl  of  Rosse.  K.P. 

The  Earl  of  Rosse  to  Lord  John  Russkli.. 

The  Castle,  Parsonstown. 
Mv  T^oRi),  November  7-  l^i'->- 

I  HAVE  the  honour  to  acknowledge  the  recctjifc 
of  your  Lordship's  letter  of  the  24th,  in  which  you  do  mc 
the  honour  of  requesting  my  opinion  anil  that  of  my 
colleagues  relative  to  a  proposition  for  the  advLincement 
of  scientific  discovery.  On  the  15th  there  will  be  a 
council  of  the  Royal  Society,  to  which  I  propose  confi- 
dentially to  submit  your  Lordship's  cnmmunication. 

In  the  meantime,  speaking  merely  as  an  individual, 
])erhaps  I  may  venture  to  say  that  in  my  ojiinion  the 
judicious  employment  of  grants  in  the  way  proposed  by 
your  Lordshiji  would  vei-y  materially  promote  the  ait- 
vancement  of  science.  There  ai-e  often  details  to  be 
worked  oiit  before  it  is  possible  to  cm]>loy  usefnlly  ne\i'ly 
discovered  principles.  In  many  of  the  sciences  reductions 
arc  required  before  observations  can  be  made  use  of.  Both 
in  Science  and  Art,  facts  technically  called  constants  arc 
the  materials  of  discovery ;  to  determine  them  accurately 
is  of  great  impoi'tance.  Now  in  all  these  cases,  and  ii' 
many  other.s,  the  work  to  be  done  is  laborious  and  c:;- 
jicnsive,  and  as  it  adds  but  little  comparatively  to  the  fame 
of  the  indi\'idual.  it  especially  requires  encouragement. 
Ihavc,'&c. 
(Signed)         Roj.SE. 

On  reference  to  the  Minutes  of  Crmucil  of  l!ie  Hoyal 
Society  it  is  seen  that  these  letters  were  communicati_'d  by 
the  Earl  of  Rosse  to  the  Council  on  the  2iM  of  Novcndicr 
184!';  and  that  a  committee  was  appointed  on  the  l;'tli  of 
December  following, "to  consider  and  rejtort  respecting  tlic 
application  of  the  proposed  grant,''  of  which  committee  the 
Lord  Chief  Baron  Pollock  was  named  President. 

The  report  of  this  committee  was  presented  to  the  ('ouncil 
on  March  7th,  1850.      It  stated  that  — 

"  The  Committee  had  met  several  times,  attended  by  all 
its  meniliers,  who  had  also  availed  themselves  of  the  ach'icc 
and  suggestions  of  other  Fellows  of  the  Society,  residcMit 
and  non-resident,  whom  they  had  consulted  and  had 
finally  agreed,  unanimously,  to  the  following  rccommcnda- 
tion.s,  viz.  : — ■ 

"  First  and  chiefly  —  That  the  grant  be  awarded  in 
aid  of  ])rivate  individual  scientific  investigation. 

"  Secondly,  in  aid  of  the  calculation  and  scientific  re- 
duction of  masses  of  accumulated  observations. 

''  Thirdly,  in  aid  of  astronomical,  meteorological,  and 
other  observations  which  might  be  assisted  by  the  jmrchase 
.and  emiiloyment  of  new  instruments. 

•'  Fourthly,  and  subordinately  to  the  pm'po.scs  aho\'c 
named,  in  aid  of  such  other  scientific  ol>jects  as  may  fnn:; 
time  to  time  appear  to  be  of  sufficient  interest,  althutigb 
not  coming  under  an    of  the  foregoing  heails." 

It  was  further  added— 

"  Your  Committee  recommend  to  the  Council  tli:it  p. 
committee  he  appointed,  consisting  of  the  whole  C'luncil 
for  the  time  being,  cx-ofiicio,  tugcther  witli  ;ui  cipiol 
number  of  Fellowa  of  the  Sociclv.' chosen  by  th  ■   !\'i'i!cll 
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arnoiTTst  the  nieiubLTri  ninKt  cimvci'aatit  with  the  basiricss 
of  the  Royal  Society,  or  with  one  or  more  of  the  leadinjr 
departments  of  science,  or  officially  connected  with  the 
jirincijKil  scientific  Iiorlits  of  tlic  kiii^Hlom  ;  such  addi- 
tional members  to  be  named  for  a  jieriod  of  three  years, 
subject  to  the  annual  revision  of  the  Council,  and  [Tovision 
beinfi  made  for  tillinjr  up  tlio  vacancy  occa.-ioned  liy  such 
additional  member  ])ce(iinin!,'  a  member  of  Council 
during  his  term  of  service  on  the  said  connnittec,  should 
such  occur. 

"  Your  Committee  consider  it  very  desirable  that  parties 
receiving  tyrants  for  specific  |)ur])oscs  should  report  to  the 
Council  from  time  to  time,  in  such  manner  as  the  Council 
shall  deem  expedient,  ou  the  more  or  less  satisfactory  fLdlll- 
incnt  of  the  objects  of  tlie  i^^rant ;  and  they  would  sut,ftj;cst 
that  the  occasion  of  tlie  iiiinivcisiu-y  mcetinfr  would  ad'fird 
a  littinji  o]i[iortnni(y  f(ir  aTmiiuncin;^  from  the  chair  the 
nature  of  sucli  reports." 

In  a  subsequent  Report,  ni  the  fnllowin;^^  M;iy  (Is.'ill), 
the  C'ommittce  added  tliat  "  in  tlicir  ujiiuion  it  ly  dcNii'iiblc 
"  that  in  The  case  "f  tlie  recumuu'Tulatiun  of  any  gnmt,  a 
"  committee  of  three  members  should  be  apitoiuted  to 
"  ascertain  the  proper  application  of  the  funds."' 

The  subjoined  statements  show  tlie  appropriations  made 
of  the  annual  grants  between  the  years  1^50  and  IS/O, 
both  years  included.  These  appropriations  cover  the  whole 
of  the  receipts  from  the  Treasury  within  the  period  tlius 
specified,  with  the  exception  of  ]  ,000/,  rc)iaid  to  the 
Treasury  in  1^51,  and  duly  acknowledged  by  the  Secretary 
of  the.Treasury  in  a  letter  dated  January  2^th.  l^^(il.  Thus, 
the  sums  received  by  the  Royal  Society  iiy  parliamentary 
grants  between  the  years  ISoO  and  ISyO,  and  disbursed 
by  the  Government  Grant  Committee  in  the  promotion  of 
scientific  discovery  and  research,  amount  in  the  a^^'gregatc 
to  20,1)00^ 

The  President  and  Council  have  always  held  themselves 
ready  to  furnish  accoimts  of  the  ajjpropriation  of  the 
Government  Grants  in  successive  years,  whenever  such 
accounts  should  be  retjuircd  cither  by  Government  or  by 
Parliament ;  and  sucii  accounts  have  been  so  vcfjuired,  and 
have  been  so  furnished  at  dUfcrent  times,  and  have  been 
published  in  Parliamentary  Papers,  and  in  the  Proceedings 
of  the  Royal  Society. 

ArrROPKiATi(>x  of  tlio  Gh^tjinmicnt  Gi;ant,  IS.'JO  to 
is,:4  iiiriu^ivc. 

The  following  account  of  the  a])propriation  of  the  sum 
of  5,000/.,  placed  by  Her  .Mjijei^ty's  Government  in  five 
annual  sums  of  1,000/,  cueli,  in  the  years  lS.50  to  1M5-1 
inclusive,  at  the  disposal  of  the  Royal  Society,  to  be  em- 
ployed in  aiding  the  promotion  of  science  in  the  United 
Kingdom,  has  been  presented  to  the  Treasury',  and  is  here 
printed  for  the  information  of  the  Kellow-^,  by  direction  of 
the  President  and  Council. 

A.—Appropri'itij,n  of  iho  Goiyrmnml  Gnuil  of  )  ,000/. 
ii'  I'lif  tjeoT  IS.'jO. 
1.  For   the  publication    of  tlie  oljscrvations  made        .-£' 
at  the  Annagh  (|iriv;d(']  GI»scrvatory  for  the  re- 
ob.servation  of   linullcy's  Stars;  the  work  sr) 
Tiublished  tf,  he  the  properly  of  Her  Majesty's 
Government  .'(.''lO 

Publication  completed  in  IS.Sl. 
■J.  I'r,rllH-pid>licatioTi  .ilVol.  Lufdiu  (:ataln-nic  of 
I'ichptic  Stfirs  r,bsetvcd  ;iL  the  .M^ii-knr 
(jirivatc)  Ohsen-atoiT;  Ihr  wi.rh  sopMhli-.hrd 
t'l  hi:  th';  pn.p(;rty  of  IOt  M,ii..s1y\  (hpvrrn- 
nient  '  \:,\\ 

This     v,uv\:     !,.■■      hrn,     p,infr,l,    ;,Md      Mr; 

grc.i-r  \r.u-\.:.\  :.',  ,,„),,--■,  , "  fJIO  .upics 

!i|-''-'NlMi,       in      Hi.     n: ■     u[     il,r      Unlisli 

<iovc.rninn.|.  h,  nnhli,-  ,n  I.M.iHirHi-,  ;i|, 
ho^ne  an. I  ;,.h.'n;Ml,  ;,,nl  \u  ,l„:,^  i,li,;,ls 
eultivaljii'/    ;i;;1rr y     in     Hir;    ;,r,(|     u\\,rv 

COHTltrKS,     ondrr     (I,,.'   ,|,,v,.il [    ;,      ,- 

-nilO',.    ..oir.r-Liir.     -.f    ^,.■    .l,,l,ii     i|,.rM.|„.|, 

lli*'A-.0'< .tIIuvM,;,!,.!    (I,r>-i,|,r,,,,lri,- 

dciii.     or      llir      \ii,ili,,i|      Ahnlin^irl  TIm' 


idcr    Oi    thr 


llpl' 


a  low  price;   tl,c  prorn.f.  h,    |„ 
Ilcr  .\];jjcs1y's  G(,\'criiiiiciil. 


:i[r 


'dllc 


construction    of   ;oi  iiir.l.ri 1.    |nr  'i.lir   mito- 

graphic  regi4ry  of  thl^  variiil  mmis  -,r  ihr  icrrrs^ 

trial  magnetic  I'orcc  corrected  i'<,v  l,cnip(r;i.i  ner  . 

'J'iii.i    Inytnnncnt     wjim     coinplrt.rfl     ;uid 

e.vliibited  in  the  Great  hidnstrinl  I'ixhihitiini 

for  IK.Ol, 


4.  To  T.  Wharton  Jones,  Bs(j.,  to  be  employed  in  £ 

assisting  him  in  in vestif^ations  on  inflammation  lUO 
These  investigations  were  in  continuation 
of  an  inquiry  in  which  Mr,  Jones  had 
been  for  some  time  engaged,  and  for  which 
he  had  obtained,  in  1850,  the  Triennial 
Prize  of  300/.,  founded  by  Sir  Astley 
Cooj)er.  Their  continuation  has  led  to 
further  ])nblications  in  tho  Philosophical 
Transactions  and  in  the  Medico-Chirurgical 
Transactions,  and  is  still  in  progress. 

5.  'I'o    Professor  Owen,  to  have  dramngs  made  of 

utidcscribed  or  unfigured  parts  of  the  skeleton 
of  the  Megatherium    -  tOO 

The  drawings  have  been  made  and  arc 
dcj)osited  at  the  Royal  Society,  accom- 
jiained  by  a  Memoir  drawn  n\i  by  Professor 
Owen,  part  of  which  has  !)een  published 
in  the  Philosoplneid  ''J'ransactions,  and  the 
remainder  is  now  in  couise  of  publication. 

G.  To  Lieut.-Colonel  Sabine,  for  the  purchase  of 
magnetical  and  meteorological  instruments  of 
a  nea'  construction  for  trial  of  tiieir  merits  at 
the  Kew  Observatory;  the  instruments  to  be 
tlie  property  of  Her  Majesty's  Government  100 

These  instruments  were  purchased  and 
their  merits  examined  at  the  Kew  Observa- 
tory ;  the  results  of  the  examination  have 
been  published  in  the  Transactions  of  the 
British  Association. 

7.  'Po  Dr.  Stenhouse,  to  assist  his  researches  into 
the  elieinical  relations  subsisting  amongst  the 
various  genera  of  plants  100 

Tliis  grant  produced  a  \-ahiable  jjaper  "  On 
the  action  of  Nitric  Acid  on  various  Vege- 
tables," whieli  was  published  in  the  Philo- 
sophical Transactions  ;  and  the  full  amount 
of  the  grant  was  subsequently  placed  again 
by  Dr.  Stenhouse  at  the  disposal  of  the 
Committee,  and  became  the  subject  of  a 
fresh  appropriation  in  ISo.'i. 


Total  sum  ajiprojiriatcd  in  1^50 


-A'P.OOO 


H.— Appropriation  of  the  Govonunent  Grant  of  1,000/, 
in  iMol. 

1.  'Vo   i'r.   'Phurnam,  to  assist  in  jirocuring  exact        £ 
drawings  of  crania  of  early  liritish  races  -         50 

The  drawdngs  have  been  made,  and  are 
deposited,  with  an  accompanying  Memoir,  at 
the  Royal  Society. 

L'.  To  Professor  Stokes,  for  experiments  to  deter- 
mine the  indLX  of  frielion  in  diircreiit  gases  1/5 
These  cxpiTiments  are  in  progress  at  the 
Kcvv  (fhsciT;itorv  uiulcr    ProlVssnr  Sh)ke>='s 
dircclinn. 

■  i.   To     iir.     Hofinann.    for    ;i    continuation    of    his 

nlVL■.^llL■:;illons  respecting  organic  leases  100 

■.sti^;UiiMis  were  in  continiuuion 


■An-.- 


th 


puhli^!,c<lnil)u'  I'lntosupliicalTnuisaclions 
and  lor  whirh  a  royid  mnlal  w:is  awardcit 
Tli.varnr^.nlod  liy  rh.unsls  ns  ,x|,vmelv 

'niMo,l;,nl,;nid  ;UT  s,,ll  ni   progress. 

f-    'I'o  Ih.'  Aslrunonirr  lioy;,!.  f^r  1  hr  reituH  inn  and 
I'lddh, .1     Ihr   [;,|r   Rev.  T.   (';,(luu\s  astro- 

Tlirsr   nh;,rrv;inrl|,.   r'xlrndlli-    Iruni    17IJ1 

lo  ls;;j.  \v^^,.■  I..Tiir..du(rd.;nid  the  results 
pnlilis'ird  III  ihrTransaclKinsof  \W  Ruval 

A.irniHinn..il  Society. 

.''.   To   J, dm    V\    Mdlrr.    Ps.(..    o[    Whilrhavcn     1„ 

ohlain  o|,:Hcrv;irions.ni   ihcfall  .it  r;un.  and  nn 

the  ininimiiin  leinpcratuir  in  winhT,  ;■,%  sLM-cral 

stations  in  thi:  Lake  District  of  Kiigl'and        '  50 

These    ubsci;vatIons  Imvc  ixvu  r,,iumuni- 

catcd  to  l,lic   Royal  S.i.-irtv,  and  the  results 

have    been    published    in    ■■  itep,,w.s  „ri  tbe 

Meteorology  of  the  L;d.e  Distriel,"  by  Mr 

Miller. 
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b.  To  Dr.  W.  B.  Carpenter,  for  the  execution  of 
drawings  of  Foraminifera  collected  on  the 
Australian  coast  during  the  sun^eying  expedi- 
dition  of  Her  iVJajesty's  ship  "  Fly  " 

These  drawings  have  been  deposited  at 
the  Royal  Society,  and  have  served, 
together  with  similar  drawings  procured 
by  grants  in  1852  and  1854,  as  data  from 
which  Dr.  Carpenter  has  drawn  up  an 
important  Monograph  on  this  class  of 
animals,  which  was  published  in  the 
Philosophical  Transactions  for  1856. 

7.  To  Leonard  Horner,  Esq.,    for  the  analysis  of 

specimens  of  the  water  of  the  Nile,  and  of  the 
soil,  at  different  depths  in  the  valley  of  the 
Nile,  which  had  been  procured  by  the  aid  of  a 
grant  from  the  Donation  Fund  of  the  lloyal 
Society 

The  results  of  this  analysis  have  been 
published  in  the  Philsophical  Transactions. 

8.  To  William  Hopkins,  Esq.,  of  Cam.bridge,  for 

investigations  on  the  effect  of  pressure  on  the 

temperature  of  fusion  of  certain  substances    - 

These  important  experiments,  in  which 

Mr,  Ho()kins  has  been  assisted  by  Messrs. 

Fairbairn    and  Joule    of    Manchester,    are 

still  in  progress  (1855). 

9.  To  Dr.  Miller,  Mr.  Gassiot,  and  Colonel  Sabine, 

representing  the  Kew  Committee  of  the 
British  Association,  for  the  construction  and 
verification  of  standard  meteorological  instru- 
ments. 

Bj'  the  aid    of  this  and  of  a  subsequent 
grant  of  equal  amount  in   1852,  the  Kew 
Committee   have   been    enabled    to    meet 
satisfactorily    the    extensive     applications 
which  have  been   made   to    them  by  the 
Governments  of  our  own  co^tntry  and  of 
the  United  States,  to  provide  and  verify 
meteorological  instruments  required  for  the 
marine    meteorological    researches    under- 
taken lay  those  Governments  with  a  view  to 
tbe  interests  of  trade  and  navigation,  as 
well  as  to  those  of  general  science. 
10,  To    Professor    Owen,    to    defray  the    cost    of 
dra\\ings  of  undescribed  and  unfigured  fossils 
from  Suuth  America  and  Australia 

These  drawings  have  been  executed,  and 
are  7-  in  number. 
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Total  sum  appropriated  in  1851 


..€1,000 


C. — Appropriation  of  the  Government  Grant  of  1,000/, 
in  1852. 

I.  To    Professor   AVilliam  Thomson,  of  Glasgow,         £ 
for  experimental  researches  in  several  branches 
of  electrical  science  -         50 

This  grant,  as  well  as  a  su])seqnent  gi^ant 
of  507,  in  185'i,  was  designed  to  assist  in 
furnishing  ajiparatus  for  "^-arious  electrical 
researches  in  which  Professor  Tliomson  was 
engaged;  the  results,  as  far  as  tliey  have 
yet  been  obtained,  have  been  communi- 
cated to  the  Roj'al  Societies  of  London 
and  of  Edinburgh,  and  published  in 
their  Transactions  and  in  other  scientific 
journals.  The  researches  are  stiil  ir. 
progress. 

2,  To  Dr.  Tyndal],  for  experimuntjil  researches  on 

the    diuthernnc   and    conductive  capacities    of 
crystalline  and  other  bodies  50 

This  money  has  been  expended  in  jiro- 
viding  apparatus  for  the  experimental 
researches  referred  to.  The  residts,  so  far 
as  they  have  been  yet  obtained,  have  been 
published  in  ])apers  in  the  Philosophical 
Transactions,  and  the  researches  are  still  in 
progress. 

3.  To  Professor  Williamson,  for  experimental  in- 

vestigations into  the  law  of  the  chemical  action 
of  masses  -  100 

Tlic  experiments  are  in  progress,  and  the 
results  hitherto  obtained  wiU  shortly  be 
communicated  to  the  Royal  Society. 


4.  To  Mr.  Joule,  of  Manchester,  for  experiments        £ 

on  the  effects  of  magnetism  on  the  dimensions 

of  iron  and  steel  bars  -  -  -  -         30 

These  experiments  are  still  in  progress. 

5.  To  Mr.  John  A.  Dale,  of  Balliol  College,  Oxford, 

for  exj)eriments  on  the  relation  of  metals  with 
each  other  and  with  liquids  in  the  voltaic 
circuit  -  -  -        50 

These  experiments  are  still  in  progress. 

6.  To   Professor  Owen,   for    obtaining  anatomical 

drawings  of  undescribed,  existing,  and  extinct 
animals  -  -       100 

Drawings,   43   in   number,    have    been 

executed,  and  part  of  the  grant  yet  remains 

to  he  similarly  applied. 

7.  To  Dr.  Miller,  Mr.  Gassiot,  and  Colonel  Sabine, 

for  the  construction  and  verification  of  standard 
meteorological  instruments  -  -       150 

See  note  to  a  similar  appropriation  in 
1851,  No.  9. 

8.  To  Henry  Gray,  Esq.,  for  investigations   con- 

cerning the  spleen        -  -  -  100 

The  results  of  these  investigations  are 
published  in  an  Essay  on  the  Spleen,  for 
which  the  triennial  Astley  Cooper  prize  of 
300^.  was  awarded  in  1853. 

!),  To  Professor  Beale,  for  investigations  into  the 

chemistry  of  morbid  products  50 

This  investigation  is  still  in  progress. 

10.  To  Dr.  Carpenter,  for  the  execution  of  drawings 

of  Foraminifera  25 

See  note  to  a  similar  appropriation  in 
lS51,No.  6. 

11.  For  the  publication  of  Vol.  H.  of  the  Markree 

Catalogue  of  Ecliptic  Stars  -       130 

Vol.  H.  has  been  published,  and  the 
edition  of  500  copies  disposed  of  as  in  the 
case  of  Vol.  L  (1850,  No.  2). 

12.  To  Professor  William  Thomson  and  Mr.  Joule, 

for  experiments  on  the  thermal  effects  expe- 
rienced by  fluids  in  passing  through  small 
apertures  -  -  -  -       100 

The  experiments  referred  to  in  this  and 
in  subsequent  grants  of  100^.  in  1853,  and 
of  200L  in  1864,  are  still  in  progi'ess.  A 
Memoir,  describing  part  of  the  results  ob- 
tained, has  been  presented  to  the  Royal 
Society,  and  printed  in  the  Philosoi^hical 
Transactions. 

13.  To     Dr.    Frankland,    for     investigations     into 

organ o-metallic  compounds      -  <i5 

The  results  of  this  investigation  have 
been  communicated  to  the  Royal  Society, 
in  a  Memoir  which  will  api)ear  in  the 
forthcoming  volume  of  the  Philosophical 
Transactions. 


Total  sum  ajipropriated  in  1852 


-^1,000 


D. — A  PI  imprint  ion  of  the  Gorcrnmenf  Grcnit  o/ l,O00i, 

1.  To  Dr.  Waller,  for  ini-esti gating  t!ie  results  of        dl 

the  section  of  nerves  -       100 

An  interim  report  of  the  progrrss  of  this 
investigation  has  been  received  by  the 
Royal  Society. 

2.  To  Dr.  James  Thon]pson,    C.E.,  of   Glasgow, 

and   Ml".  Fairhairn,  of  Manchester,  for  experi- 
ments on  the  friction  of    discs  revolving    in 
water,  for  the  purpose  of  obtaining  data  re- 
quired in  calculations  relating  to  turbine  water- 
wheels  and  centrifugal  pumps  -         50 
The  results  already  obtained  have  been 
communicated  to  the  Royal    Society,    and 
preparations  have  been  made  for  renewing 
the  experiments  on  a  more  extended  scale. 
3   G  3 


44 


ROTAT.    CvHaailSSlON    ()N    SCTKNTIFIG    INSTRUCTION,    ETC.  :— APPENDIX    XU 


3.  To  Captain  Lefroy,  for  the  ex])enses  of  prepaiing        £ 
for   piibKcation    observations    on    the    Aurora 
Boreahs  made  in  North  America  20 

The  observations  have  been  in  great  mea- 
sure prepared  for  publication. 

4  To  Wane n  De  La  Rue.  Esq..  for  mounting  the 
Ihiv^hcnian  object-shiss  of  \23  feet  focal 
length  -  '  2;>{J 

This,  with  an  appropriation  of  efju;il 
amount  in  1854,  was  designed  to  meet  an 
aj)jil!cation  made  to  the  Royal  Society  l>y 
i\l.  Strnve.  of  St.  I'etcrsbiirg,  to  couiparc 
the  appc.-irance  of  Satum,  as  shown  ]>y  the 
Huytrhcuian  lens  referred  to,  with  that  of  the 
l>IaTiet  as  seen  in  telescopes  of  nindcni  date, 
in  conseipience  ofM  iiy^liens'a  re])rcscntiition 
of  the  riiiir  not  accordinff  witli  its  ajijiear- 
ance  as  now  observed.  J'iiUcidties  liavc 
l>ccn  met  with  in  carrying  out  this  object  in 
the  metliod  first  prupuscd,  wiiich  liave 
occasioned  delay  and  the  suljjcct  nux\' 
stands  for  reconsideration. 

3.  To  Professor  AVilliam  Thomson,  of  (Ilasj^'ow, 
for  experiments  on  the  thermal  effects  of  electrie 
currents  in  unccniHlly  heated  conduclors  .^lO 

Sec    imle    to    a   simiLu'   a]i[iropria(nj]i   in 
1V,_'.  No.  I. 
(i-  To  Professor  WiUiarn  Thomson    and    Mr.  Jonle, 
for  continuinf;  the  cx]H'rinieiits  on  the  thermal 
effects  experienced  bylliiids  in  [lassing  throuj^li 
small  apertures  |()(l 

See  note  to  ;i  similar  appropriation  in 
lSoi>.  No.  li>. 

7-  To  V>r.  Marcet.  for  cx])pnses  connected  with  his 

researches  on  the  excretions  of  man  and  aniniah         50 
The  results  v.-.TC  comnnuilcalci!  in  a  p:ipcr 
presented  to  Ihi'  Royal  Society,  and  jirinted 
in  the  Philosuphical  Tran>aclions. 

Total  sum  apiiropriatcd  in  iS.Vi-  ,L'u-Ji}     0     I) 

IliiUmcc  to  credit  in  !,--.')l  |-;ii    H)  U 

Grant      from     Govern- 
ment -  -  /.'l,()nu     u     II 

Rejdaced  by  Dr.  Stcn- 

house  I'lii     I)     0 

Re])itid  from  the  Catton 

grant  ')     7     " 

Repaid  frnin  the  Ediptir 

Stars'  L'i-ant  0      :;    1  | 


Xl.liin  in  11 


II,  for 


Ji.^Approprnillon  of  Ihr  Gnrrni,>U',, 
1.S54.  Of»/  or  "  hul<nH-<-  r,u-rwl  f, 
0/    l^n/.  l(l,s,  11(/. 

1.  To   Robert  Mallet,    Ksrp.   C.lv,  Uubliii.fMr  ex- 
ptrirnents  on  eajthquake  wares 

'J'he  ajijiaratus   for  tlie.se  cxpci-inient^  was 

prepared   liy  means  of  a  ^n-ant    IVorn    the 

IJriti.sli    Association.     'I'lu:   c\|ieri]ni>nts  are 

proposed  to  be  made  at  Holyhead,  wlicn  a 

(lUinir  time  is  arrived  iu  the  |n-o}^resy  of  the 

liarbour  works  at  that  station. 

-.  To    Dr.   Marcft,  for  a  coTitiniiation    of  his   re- 

Bcarehcs  on  llu'  exm-flons  of  man  and  iiiiiniiils 

^'■<;    noir    1o    a    Miiul. 

^>^fy■',  Xn.   7, 

■■;.    To  !V,rrSsorK;,l,„,  Ilod.d-.n.S 

on  tlicsln-M^-ll,  „r  nialrrnds 

TbJH  a|i])rnpriation  lias  been  ani^'niented 
by  a^'in,  of  :iH(l/.  from  Itob.Tt  Slci.ljcii.sm, 
Ksq.,  (;.!■:.  Tbe  ex|>,riTncr,l.  uu-  in  pm- 
gre.ss. 

4.  To   Dr. 'lyndalU  for   ev|,rTn.),.n(.al    researches   in 
lieat  anil  inaifTnlism 

'I'he   resnits  of  ,.  |,;nf  (,r  \.\u-rj'   n-^c:\rr\,<-: 

have  been  |.resen1  I'd    1,,   i!,,,    it,,vid  S.ieii'l  v 

and   will   Ik:   piibIiMb<d    m    (lir  rurlbr.nniii  ■ 

VObimCi.r  the   Pbd,,r,|,l,„,,l  'IV;m:;';,,l,nn,;" 

r,.   'I'o  Dr.  Woods,  of    IWsonsl.,.;',!.    in     Inhmd,    I'nr 

experimental  rescart^birs  <im   tbc  In^ai  den  lnind 

in  the  oxidation  of  certain  metaJs 

The,  experiments  are  in  proj^rcMi.  and  ilm 
interim  report  !ias  l»een  presented  to  ll.r 
Royal  Societv. 


/   f'f  bono/,  in 

prvndnuj  ,jmr 


15(1 


6.  To  Professor  William    Thomson,  of    Glasgow         £ 

and  Mr.  Joule,  of  Manchester,  for  experimental 

researches   on  fluids  in    motion,    and    on    the 

thermal  effects  exjjerieneed  by  fluids  in  passing 

through  small  apertures  -  '^" 

See  note  to  an  appropriation  for  the  same 

purpose  in  1852,  N<».  12,  and  in  1  "6^3,  No.  C^. 

A  Memoir  containing  the  results  of  these 

researches,  so    far  as    they  liave  yet  been 

couipleted,  has  been  presented  to  the  Royal 

Society,  and  printed    in  the   Pliilosophical 

Traissactions. 

7.  'I  o  Warren  De  La  Rue,  Esq.,  for  mounting  the 

Iluyghenian  object-glass  -       250 

Sec  note  to  a  similar  appropriation  iu 
185:i,  No.  ■). 

8.  To  T.   H.  Huxley,  Esq.,  for  the  jmblication  of 

his  zoological  researches.  -  300 

Mr.  Huxley  was  employed  under  the 
orders  of  the  Ailrniralty  in  u  surveying 
expedition,  uinkr  (^ajitam  Owen  Stanley, 
during  which  tliese  researches  were  made. 
On  Ills  return  Mr.  Iluxlcy  contributed  two 
Memoirs  to  the  Royal  Society,  for  which 
the  royal  medal  was  awarded  him.  They 
were  printed  in  the  Philosojthical  'JVansac- 
tions.  'I'he  publication  of  the  whole  of 
liis  researches  has  been  strongly  recom- 
mended by  the  highest  authorities  in  this 
))ranch  of  science,  and  will  be  accomplished 
by  this  grant.  The  work  iLndf  will  be  the 
])ropcrty  of  Her  Majesty's  Government,  and 
will  be  distributed  in  a  manner  analogous 
to  tliat  of  the  Markrec  and  Armagh  Star 
(.'ataiogues. 

'.).  For  the  ])ublication  of  Vol.  HI.  of  the  Markrec 

Catalogue  of  Ecliptic  Stars  Wi'll.   Is.  ;d. 

\'ol.  HI.  has  been  pul)li>hed,  and  the 
edition  disposed  of.  as  already  descrdjed.in 
the  cases  of  \'ols.  I.  and  H. 

IC  To    Dr.    W.  if.  Carpenter,   for  comjtleting  the 

illustrations  of  typical  forms  of  I-'oraniinifcra  50 

See  note  to  an  ap]iropriation  for  the  same 
purpose  in  IS.51.  No.  (i. 

11.  To     .Vevil     Maskelyne.    Esq.,     of     Oxford,     for 

chemical  researches  on  the  solid  oils  and  waxes 
of  the  vegetable  kingdom  -  100 

I'besL-  researches  arc  in  progress. 

12.  To    Dr.    Pavy,   for  continuing  experimental  re- 

searches on  1lie  jdiysiology  of  the  blooil.  ^^\' 
\\h\v\\  a  part  lias  been  recently  eomnuinicalcd 
to  the  Royal  Society  .  50 

'i'he  researches  are  in  proi^ress. 

I.'f.   To    Professor    A\'illiam    Tiuims.m.    for 
nicnls  on  the  thermal  cil'ectsof  electric 
:qn;illy  heated  ciHidnctors 
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The  appropriations  exceed  the  sums  placed  at  the  dis- 
posal of  the  Royal  Society  by  7H.  irii-.  8f/.,  which  it  was  the 
intention  of  the  Council  to  have  provided  out  of  the  ex- 
pected grant  of  1,000/.  in  1S55. 

(Signed)         Edwaud  Sabine, 

V.-F.  and  Treasurer  R.S. 
Somerset  House,  July  20,  1855. 

ApPEOPiaATiON  of  the  C>ovei:nmi':kt  GRiVNT,  1855  to 
1S70  inclusive. 

A. — Account'''  of  the  appropriation  of  the  sum  of  l,0l)o;, 
annually  voted  hy  Parhament  to  the  Royal  Society 
(the  Government  Grant),  to  be  employed  in  aiding 
the  Advancement  of  Science.  The  ])resent  state- 
ment is  in  continuation  of  that  already  given  uj)  to 
April  5th,  1855. 


185, 


3. 

50 

100 

J. 

50 

5. 

lOO 

C. 

:«o 

7. 

100 

s. 

50 

9. 

30 

10. 

11. 

60 

100 

1 

140 

50 

-■ 

1.  To  the  Rev.  F.  Bashforth,  for  inquiries  concern- 

ing cajiillary  attraction 

2.  To  5r.  Miller,  on  behalf  of  the  Kew  Observatory, 

for  the  construction  and  verification  of  standard 
meteorological  instruments      -  -  - 

3.  To   Dr.   Salter,  for  inquiries   in   experimental 

physiology        -  -  - 

4.  To  Ur.  Frankland,  for  continuation  of  his  re- 

searches on  organo-metallic  bodies 

5.  To  Mr.  Fairbairn,  for  experiments  on  the  explo- 

sions of  steam-boilers 
5.  To  Professor  E.  Hodgkinson,  for  continuing  his 
experiments  on  the  strength  of  materials 

7.  To    Dr.    Carpenter,    for    researches    in    marine 

natural  history 

8.  To  Mr.  H.  F.  liaxter,  for  researches  in  electro- 

physiology 

185(i. 

1.  To  Dr.  Gladstone,  for  researches  on  chemical 

af&nity  -  - 

2.  To  Dr.  TyndaU,  for  continuing  researches  in 

magnetism        .  -  - 

3.  To  Mr.  Cooper,  for  expense  of  printing  the  fourth 

and  last  volume  of  his  Catalogue  of  Ecliptic 
Stars   -  -  -  - 

4.  To  Dr.  Havley,  for  continuing  his  researches  on 

the  chemistry  of  respiration 

5.  To  Mr.  Greville  Williams,  for  an  investigation  of 

the  products  of  distillation  of  coal  at  low  tem- 
peratures -  -  50 
G.  To  Mr.  Lockhart  Clarke,  for  investigations  into 
the  structure  of  the  Medulla  ohlongatu  and 
Pons  Varolii  of  man,  and  some  of  the  verte- 
brata    -             -             -  30 

7.  To  Dr.  Bvown-Sequard,  for  researches  on  the 

ntal  properties  of  muscles,  nerves,    and  the 
spinal  chord  'iO 

8.  To  Professor  Wilham  Thomson,  for  continuing 

his  electrical  researches  100 

9.  To  Professor  Eaton  Hodgkinson,  for  continuing 

his  experiments  on  the  strength  of  materials  -       100 

10.  To  Dr.  Carpenter,  for  the  prosecution  of  his  re- 

searches on  marine  natural  history  -         50 

11.  To   Professor  Owen,  for  obtaining  drawings  of 

the    Scelidotheriiim    leptocephalam   and   other 
extinct  animals  -  -         50 

1857. 

1 .  To  Dr.  Waller,  for  prosecuting  his  investigations 

on  the  nervous  system  -  50 

2.  To  Mr.   HopkuLS,  for  continuation  of  his  re- 

searches on  the  effect  of  pressure  on  themelting- 
point  of  soUds  -       150 

3.  To  Dr.  Roscoe,  for  prosecuting  photo-chemical 

researches,     in      association     with     Professor 
Bunsen  -  '*J"' 

4.  To    Professor  W.    Thomson,    for  electrical   re- 

searches _  -  -  -  oO 

5.  To   Mr.   Beckles,  for  further   prosecuting  tlie 

search  for  fossil  remains  of  Mammalia  in  the 
Purbeck  strata  !•''-* 

6.  To  Dr.  Debus,  for  prosecuting  investigations  on 

the  action  of  nitric  acid  on  alcohol  50 


*  By  resolution  of  the  CouDCil  of  Dec.  15,  lS70,it  has  Iiul-h  ordorea 
that  accounts  of  the  exiieuditure  of  the  Ooverninoiit  Grunt,  ana  o\  the 
aums  Ki-autcfl  from  the  Donation  Fund,  shall  be  puWished  iinnually  m 
the  Proceedings,  with  the  Report  of  the  Aimivcrsiiry  Meetiug. 


7.  To  Mr.  Greville  WilHams,  for  continuing  his        £ 

researches  on  the  products  of  distillation  of 
Boghead  coal  -  .  50 

8.  To    Mr.   liemy  Lee,    for  the  investigation   of 

morbid  processes,  arising  from  aii'ections  of 
the  blood  vessels  and  then-  contents  25 

.').  To  Dr.  Brown-Se'quard,  for  continuing  his  re- 
seai'ches  on  the  vital  properties  of  nerves  and 
muscles,  and  on  animal  heat    -  -       100 

10.  To  the  Committee  of  the  Kew  Observatory,  for 
completing  new  photographic  magnetic  instru- 
ments, now  ill  process  of  construction  at  the 
observatory  -       150 

1858. 

1.  To  Dr.  Edward   Smith,  for  prosecuting  his  re- 

searches on  respiration  -  -  -       100 

2.  To  Mr.  Mallet,  for  conducting  investigations  on 
the  spot,  of  the  ])henomena  resulting  from  the 
recent  earthquakes  in  the  Neapolitan  territory       160 

To  Mr.  Greville  Williams,  for  researches  on  the 
constitution  of  the  oil  of  rue,  and  on  the  in- 
Huence  of  temperature  and  pressure  on  the 
densities  of  vapours     -  ■  -       100 

To  Mr.  Matthiessen,  for  researches  on  the  law 
by  which  alloys  conduct  electricity      -  50 

To  Mr.  Gore,  for  an  inquiry  into  the  molecular 
states  of  metals  -  50 

To  Mr.  Wanklyn,  for  researches  on  a  new  series 
of  bodies  containing  potassium  and  sodlnm  50 

To  Professor  TyndaU,  for  continuing  his  re- 
searches on  glaciers  1 5 

To  Dr.  Frankland,  for  continuing  his  researches 
on  organo-metallic  bodies  -  100 

To  Mr.  Hopkins,  for  continuing  his  researches 
on  the  efE'ect  of  pressure  on  the  melting-jioints 
of  solids  .  _  .      150 

To  Dr.  Pavy,  for  researches  on  the  physiology  of 
the  liver  -  -  -         50 

To  Mr.  Matthiessen,  for  researches  on  the  action 
of  nitrous  acid  on  natural  organic  bases  -         50 

1859. 

1.  To  Mr.  Mallet,  for  obtaining  photographs  of  the 
earthquake  phenomena  in  the  Neapolitan  ter- 
ritory -  -         50 

2.  To  Professor  Owen,  for  prociuing  drawings  and 
other  illustrations  of  new  and  undescribed  sub- 

jects of  comparative  anatomy  and  paleon- 
tology -  -  100 

3.  To  Professor  William  Thomson,  for  defi-aying 

expenses  already  incun-ed,  and  continuing  his 
researches  on  the  electro- dynamic  qualities  of 
metals  -  100 

1.  To  the  Brixham  Cave  Committee,  for  continu- 
ing the  excavations  100 

5.  To  Dr.  TyndaU,  for  investigating  the  mhiimum 
temperature  both  of  the  air  and  of  the  ice  at 
various  elevations  on  Mont  Blanc  100 

1S60. 

1.  To  Mr.  J.  P.  Joule,  for  experiments  on  surface 

condensation  -  50 

2.  To  Dr.  Pavy,  for  continuing  his  cheniico-])hys(o- 

logical  researches  50 

3.  To  Dr.  Maxwell   Simpson,  for  continuing  his 

researches  on  glycol  -         50 

4.  To  Mr.   W.   Fairbairn,  for  researches   on   the 

density  of  steam  -  -         GO 

5.  To  Professor  WiUiam  Thomson,  as  an  electrical 

committee  of  the  British  Association,  for  the 
construction  of  self-recording  electrical  instru- 
ments -  -  -  -       100 
G.  To  Mr-  C.  Greville  WiUiams,  for  contimnng  his 

researches  on  euodic  aldehyde,  &e.  -       100 

7.  To  the  Rev.  Dr.  Robinson,  for  the  completion  of 

the  Armagh  catalogue  of  stars  56/,  15^.  8(/. 

8.  To  Mr.  A.  Matthiessen,  for  researches  on  the 

conducting  powers  for  lieat  and  electricity,  and 
on  the  coefficients  of  expansion,  of  metals  and 
alloys  -        50 

9.  To  Mr.  G.  Gore,  for  continuing  his  researches 

on  electro-deposited  antimony,  and  for  further 
examining  the  movements  of  liquid  metals  and 
electrolytes  in  the  voltaic  ch'cuit 
10.  To  Mr.T.  Rupert  .lones  and  Mr.  W.  K.  Parker, 
for  the  completion  and  publication  of  di'awings 
of  the  Foraminifera      -  -  -  -       100 
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il.  To  Mr.  Wfirren  De  La   Rue,   for   expenses    of        ^  ^ 

conveying  the  Kew  photoheliograiih  to  Spain, 
and  travelling  expenses  of  two  assistants,  to  10 

obtain  photographs  of  the  solar  eclipse  of  18th 
July  18(iO  •  150      U 

1S61. 

1.  To  Dr.  Pavy,  for  contimiing  his  researches  on 

the  physiology  of  the  liver  -  -       100 

2.  To  Dr.  Joule  and  Professor 'I'homson,  for  coin- 

plctiii,u^  their  rrscarclu'S  on  the   tliermal  effects  '"' 

of  fluids  in  motion        ■  150 

3.  To  ProfL^ssor  Hoale,  fur  the  lui^rinontiition  of  the 

powers  of  niienisciipcs  with  rt-ferencc  to  tlieir 
em]iloynieDt  in  physiological  researches  -^'O 

4.  To  Mr.  Miix'well  Siiii|isiin.  for  researelu^s  on  the  1 

cyanides  of  the  diatomie  and  triatomie  railieals         50 

5.  To  Ur.  Frankland,  for  examining  the  aetion  of 

zinc-ethyl  and  analiig<ius  bodios  on  sili<'ic.  car-  - 

honic,  and  oxalic  ethers  -  100 

6.  To  Mr.  Mallet,  for  the  judjlication  of  his  earth- 

quake  report  (to  he   ajjplled  to  the  illustra-  'A 

tions)   ■  -       .'^iOO 

7-  To  Mr.  Balfour  Stewart,  for  researches  on  the  -1 

diathenuaney  of  bodies  •         ■'>0 

8.  To  Mr.  Balfour  Stewart,  for  experiments  to  de- 

termine accurately  certain  melting-points,  to 
be  used  as  standard  |)oints  for  high  and  low 
temperatures  -  150 

9,  To  Mr.  Hopkins,  for  continuing  his  researches  5 

on  the  specific  heat,  expansibility,  and    tem- 
peratures of  fusion  imder  pressure  of  certain  G 
substances        -             -                                                 I'lf) 

10.  To  Professor  Tyndall,  for  investigating  the  re- 

lations of  gases  and  vajiours  to  radiant  heat  200 

11.  To   Mr.  Cayley,  for    certain  analytical  calcula- 

tions   -  ...  20         7. 

1862.  8. 

1.  To  Dr.  J.  D.  Hooker,  fur  procuring  drawings  to 

illustrate  the    description    of  a   new  and    re- 
markable plant  discovered  in  Angola  by  Dr.  ■'- 
Wellwitsch       -                           .                   ■                  50 

2.  To  Mr.  E.  W.    Binney,  for    defraying  the  ex-  1°. 

penses   attending   the  investigation  of  struc- 
tural specimens  of  coal  fossils  of  remarkable  !*• 
interest  and  perfection                                                    TjO 

3.  To  Dr.  E.  Smith,  for  researches  with  a  \'n-w  to  ^-■ 

determine  the  relations  of  nitrogen  in  the 
food  and  egesta  of  patients  afflicted  with  fever 
and  phthisis     -  .  .  50 

4.  To  Professor  J,  Philhps,  for  defraying  the  cost 

of  maintaining,  and  the  incidental  expenses  of 

working,  a  telescope  at  O."cford  for  the  special  ]. 

examination  of  the  moon's  surface  100 

5.  To  Professor   W.    Thomson,    for    experimental 

researches,  (1)  on  contact  electricity,  (2)  on  the  2. 

absolute  conducting-jiowers  of  different  sub- 
stances for  heat  50 

fi.  To  Professor  W.  Thomson,  for  observation  uf 
atmospheric  electricity;  for  instruments  to  be 
entrusted  to  Mr.  B.  Stewart,  Kew  141.  !(f,s 

7.  To  Mr.  G.  Gore,  for  continuing  liis  ex]ieriments 
on  the  electrolytic  vibrations  of  mercury,  and 
other  allied  matters  5( 

ls(;;i. 

1,  To  Dr.  Waller,    fur  ex|iiTinienLy   on  a  means   ol' 

avoiding  the  danger  attending  the  administra- 
tion of  the  vapour  of  ellieror  chlorofnrjn,  anil  7. 
for  investigating  lead-poisoning                                       50 

2.  To  Professor   Maxwell    Simpson,  for  fiu'l her  re- 

searches on  cyanides  of  tlie  di-  anil   triatornic  H. 

radicals  50 

;*.  To  Mr.  Warren   Do  La  Itu.:.   for  the  cnidiinni- 

tion  at  Kew,  frjr  oiie  ycai-,  of  tiie  i(l>,s(i'va.U(iri!i 

with  the  photoheJiograpli  -  l'OO         U. 

■1.  To   Professor   Selwyn,  f.,r  obiiiiidng  aiit<,gr;i,|ilis 

of  the  sun  ,^,0 

5.  To  Mr.  Mallet,  for  detrinilning   tlie  teiniieraton:  10. 

of  volcanoes    -  -  Hill 

C.  To    Dr.    Matthies.nen,      1.    |„,-    „,    vv^f.woh     \uU,  II. 

the  thermo-eleetric  beliavionr  oi'  allnys,  to  In: 

carrie<l  out  in  conjunction  with  Mr.  Mni.tiic.wM         i;5       12. 
7.   IL   For  a  research  into  l.lie  ex[i;yi.Hi(ni  liy  hnd,  nC 

raetal.s  and  alloyn,  to  be  carrieil  out  in  eonjinic- 

tion  wltli  Dr,  Dupre  -  ■-jr^       |;j_ 

R.    III.   l''or  a  researeti   into  the  eiiuibjelion  of  lir;il 

by  metals  and  alloys,  to  be  can'icd  out  \n  con-  M. 

junction  with  Dr,  Schunck      -  -  -jf. 


To  Mr.  Crookes,  for  continuing  his  researches        £ 
on  Thallium    -  -  200 

To  Dr.  Frankland,  for  continuing  his  researches 
on  organ o-metallic  bodies  100 

To  Professor  William  Thomson,  for  procuring 
instruments  for  the  observation  of  atmospheric 
electricity  in  Nova  Scotia  -  -         -0 

To  Mr.  W.  U.  Birt,  for  the  purchase  of  a  4-inch 
object-glass  for  ul>serving  the  jdiysical  features 
of 'the  moon  -  GO 

To  Dr.  AV.  A.  Miller,  for  apparatus  for  tlie  in- 
vestigation of  the  spectrum  -       150 

ISfJl. 

To  Mr.  U.  ('.  t'arriiigtnTi,  toward.s  defi-aying  the 
cost  oC  pi'Intiiig  and  |)ub]ishing  his  observa- 
tions of  .sohu- spols  -  -        250 

To  Mr.  'I'.  A.  Malone,  for  investigating  Ibo 
nature  of  tlie  action  and  results  obtained  in 
the  daguevreotyiK-  arid  iibotograpliic  iirocesscs  50 

,  To  the  lU-v.  Dr.'  Kobinson.  for  rcdiienig  a  scries 

of  ancmometric  Tegi.strations    -  -  125 

To  Mr.  G:issiot  (on  behalC  of  fin  j^ew  Com- 
mittee), for  obtaining  fi)iiies  of  magnetic 
curves  taken  at  Kew.  lor  distributitin  -  50 

Ditto,  ditto,  for  procuring  ii.  sclf-reeonling 
anemometer  for  observations  to  be  taJccn  at 
the  Island  of  Ascension  -  -  G9/.  Is. 

To  Dr.  Pavy,  for  ])hysinlogical  rcscarclies  info 
the  stomacli  and  liver  -         50 

To  Mr.  F,  Jenkin  (on  behalf  of  a  committee  of 
the  British  v\ssociation},  to  supplement  grants 
voted  by  the  British  Association  for  the  con- 
struction of  four  standard  elettrical  instru- 
ments for  the  observatory  at  Kew  50 

To  Dr.  Mattbiessen,  for  further  researches  into 

narcotine        -  -  30 

'I'o  Mr.  Schorlemmer,  for  investigations  into 
the  wJiole  series  of  the  so-called  alcohol 
radicals  -  30 

To  Mr.  De  La  Rue,  for  continuation  of  plioto- 
hcliography  at  Kew  till  February  ISCo  150 

To  Dr.  Richardson,  for  an  inquiry  into  the  best 
Mieans  of  restoring  suspended  animation  50 

I'o  Professor  Tyndall,   for  researches  on  radiant 

heat  as  applied  to  Molecular  Physics  100 

To  tlie  Re\'.  IL  Tristram,  for  expenses  of  a 
botanical  colKctor  in  t!ie  expedifmn  to  the 
shores  of  the  Dead  Sea  and  adjacent  countiy  -         50 


i-'(;5. 

To  Mr.  De  La  Riu ,  lor  continuing  llie  observa- 
tions with  the  Kew  iihotohebooTaph  toXovem- 
licr  lS(i5 

To  Mr.  Balfour  Stewart,  for  detniying  ihc  cost 
of  obtaining  and  distributing  inagmtic  curves 

Ditto,  for  repair  of  iicndultims,  ;ind  litting  ii 
room  at  Kew  for  !)a.se  observations 

To  Dr.  Frankland.  Uiv  continuing  jiis  researches 
on  the  synthesis  of  organic  coui|>oinids 

To  Dr.  Maxwell  Sini|ison,  for  coniinuiiig  Ins 
researches  on  the  ]iolyatoniie  radicals 

To  Mr.  K.  (■    Carrington.  for  reducing  Weis.^e■s 
and  Oell/.en's  Calalogue  of  Suu's 
,  Tu    the    Uev.   C.    I'rilclninl.    for  arranj^im;-   luid 
computing  lublcs  for  faeilitaliiiM-  \Uc  eon.slrne- 
tn.ii  of  :ipl:iiiafic  objeel-gbisses 

To  the  Kev.  Dr.  Rnbm.son  (on  beluilf  of  n  com- 
mittee of  llic  Briii.sb  Asaoeialioii>.  for  e\peri- 
meids  oil  snbiniirine  fog-signals 


UXl 
100 


100 
50 


nation  by  Uveibng  of  (he  c\act  depression 

Ihc  D.'ad  Sea  (tli.-  amount  to  be  phierd  at 

disp.isal  of  t:ol.  Sir  llciirv  James) 
To  I'rolcssnr  Stokes,  for  dHrnninino-.  bv  loe; 

of  pcmhiliiiiKs.  the  nuW\    of   trirlmn   of  ga 

and  v.iponrs 
'I'o  Mr.  1''.  (Iidfoii.  for  an  apj.:iralu.s  for  vi 

.sextanis  in  c..iiiic\inM  wilb  Kew  Obsrr^ 
'i'o  Dr.    Uichnrdsou.  for  contininuM-  his  i, 

into  the  means  of  restoring  Kus|.einled  an 
To  Mr.  G.J.  Synn.ns.  for  the  .salary  of  a 

tant  to  be  employed  in  collecting'and  . 


of 


■I  IV 


ng  I 


fatl^ 


To  Mr.  D(^  La  Rui>,  bir  e^ 
Oiiscrvatory  of  .ibserva.tioi 

To  (lie  ib'V.  G.  C.  llod.;ki 
trical  instrnnients  ami  oli^ 


ni;d.i,i 

11  at    Kew 

1,M) 

.    lor 

;uiiiiimK'- 
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186(i. 

1.  To  Professor  Stokes,  for  continiiinir  his  experi- 

siients  on  the  index  of  friction  of  gases  and 
vapours 

2.  To  Hir  Henry  James,  for  half  the  excess  of  the 

expense  of  levelling  to  determine  the  exact 
depression  of  the  Dead  Sea,  over  the  &iims 
granted  hy  the  Uoyal  Society  and  the  Royal 
Geo{rra]>hical  Society  for  the  purpose  71.  7 

3.  To  Mr.  F.  .lenkin,  for  the    construction    of  a 

standard  electrodyuauiometer  - 

4.  Ditto,  for  the  construction  of  a  standard   con- 

denser, or  leyden-jar 

5.  To  Mr.  B.  Stewart,  for  determining  the  origin  of 

the  heat  observed  in  a  revolving-  disk  - 

6.  Ditto,  for  determining  the  rate  and  length  of 

Kater's  invariable  peudukun 

7.  To  the  Rev.  A,  \Veld,for  half  the  exjieose  of  esta- 

blishing a  magnetic  ohser\-atory  at  Stonyhurst 

8.  To  Mr.  G.  iJeutham  and  others,  for  jireparing 

a  catalogue  of  all  described  pha'-nogamous  plants 

9.  To    Professor    Huxley,    towards    defraying    the 

cost  of  coloured  ])lates  for  a  work,  l)y  Mr. 
Parker,  on  the  sternum  and  shouhler-girdle  of 
the  vertebrata  - 


18G7. 


1. 


.  To  Mr.  De  La  Rue.  for  working  the  Kew  pho- 
toheliograj)h  during  the  current  year  - 

2.  To  Mr.  J.   N.    Loclcyer,  for  the  purchase  of  a 

large  spectroscope,  and  of  fitting  the  same  to 
his  telescope,  to  be  employed  in  spectvoscojiic 
observations  of  the  sun 

3.  To  Dr.  Gamgec,  for  investigating  the  action  of 

carbonic  oxide  and  other  poisonous  agents 
upon  lilood 

4.  To  the  Rev.  G.  C.  Hodgkinson,  for  continuing 

his  actinometrical  researclies 

5.  To  Dr.  Frankland,  for  continuing  his  synthetical 

researches  on  ethers  -  _  . 

C>.  To  Mr.  Breen,  for  the  correction  of  the  elements 
of  the  orbits  of  Jupiter  and  Saturn 

7.  To   Dr.   Carpenter,  for  defraying  the  expenses 

incurred  in  the  prosecution  of  his  researches 
in  marine  zoology 

8,  To    Mr.  De  La  Rue,  for  reducing   Schwahe's 

observations  of  sun-spots 
!).  To    Mr.    Scott  (as  secretary  of  the  Greenland 
committee  of  the  Britisli  AssociationJ,  f<jr  the 
exploration  of  the  tertiary  plant  beds  of  Xortb 
Greenland 

10.  To  Mr.  B.  Stewart,  for  an  apparatus  for  A'eri- 

fying  sextants  in  connexion  with  Kew  (.>Ij- 
scrvatory  (in  addition  to  the  former  grant] 

11,  To  Dr.  Franklaiid,  for  investigating  the  lumi- 

nosity of  various  flames  under  pressure 
V2.  To  Dr.  Bigsby,  for  assisting  in  the  puljlication 
of  his  work  entitled  "  Thesaurus  Siluricus,"  it 
being  understood  that  50  copies  would  be 
placed  at  the  disposal  of  the  Royal  Society, 
and  50  copies  at  the  disposal  of  the  Geological 
Society  for  distribution 
13.  To  Prof.  Roscoe,  for  continuing  his  experiments 
on  the  chemical  intensity  of  total  dayliglit 

1868. 

1.  To  Mr.  Herbert  Jenner  Fust,  for  assistance  to- 

towards  the  publication  of  a  pajier  "  On  tlie 
Distribution  of  Lepidoptera  in  Great  Britain 
and  Ireland  "  -  - 

2.  To   Dr.    Maxwell   Simiison,  for  continuing  liis 

reseai-ches  on  the  cyanides  of  tlic  alcohol 
radicals  and  their  derivatives  - 

3.  To  Dr.  Mattbiessen  and  Mr.  Hocken,  for  a  re- 

search into  the  conducting-jiowcr  of  li(|uids  iur 
electricity 

4.  To    Dr.    Mattbiessen    and    Mr.   R.    Sabine,   for 

apparatus  for  prosecuting  a  research  into  the 
determination  of  high  temperatures  hy  mcan.s 
of  a  new  pyrometer     .  -  -  - 

5.  To  Mr.  R.    Scott  (on    behalf  of  the  Greenland 

committee  of  the  British  Association),  for  de- 
fraying some  additional  expenses  connected 
with  the  collection  of  Greenland  fossils 

6.  To  Mr.  G.  J.  Symons,  for  a  continuation  of 

rainfall  observations 

7.  To  Mr.  C.  Brooke,  for  construction  of  a  spectro- 

scope with  six  rock-salt  prisms 

8.  To  Mr.  G.  Bentham,  for  bringing  up  the  cata- 

logue of    phrtinogatnous  plants    at   tlie    Kew 
Herbarium  to  a  point  from  which  it  can  lie 
continued  by  the  ordinary  staff 
26060.— II. 
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9.  To  Mr.  B.  Stewart,  for  continuing  his  experi- 
ments on  a  rotating  disk  -  .  - 

10.  To  Mr.  De   La  Rue,  for  continuing  the  Kew 

photoheliogra]>hic  observations 

11.  To  tlie  treasurer  of  the  Royal  Society,  for  de- 

fraying the  expense  of   instruments    sent  to 
Jndia-  -  .  o,S4/.  \^s.  Gd. 

12.  To     Mr.    AV.    Carruthers,    for    illustrations    of 

British  fossil  cycade;c  -  -  -  -         50 


18IW. 
,  To  the  Rev.  S.  Haughton,  foi 
the  granites  of  Scotland 


investigation  of 
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50 
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50 
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1, 
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To  Mr.  G.  J.  Symons,  for  comparison  of  the 
effect  of  different  forms  of  tliermouictcr 
stand  - 

Tu  Mr.  F.  (juthrie,  for  prosecuting  experiments 
on  the  tliermal  resistance  <)f  liquids 

To  Mr.  G.  Gure,  for  continuing  his  researches 
on  the  fluorides 

To  Mr.  K.  T.  Chapman,  for  a  research  on  the 
physical  pro])erties  of  organic  bodies  - 

To  J)r.  Sanderson,  for  further  researches  on 
respiration  and  the  circulation  of  the  blood 

To  Mr.  F.  Galton,  for  the  construction  of  his 
anemometer  -  _  . 

To  Mr.  De  La  Rue,  for  continuing  the  Kew 
pliotolieliographic  observations 

To  Mr.  J.  jN.  Lockyer,  for  a  continuation  of  his 
speetroscojjic  observations  on  the  sun 

To  Professor  Cayley,  Mr.  Clerk  Maxwell,  Pro- 
fessor Sylvester,  fortbeconstruction  of  models 
of  certain  geometrical  surfaces 

To  Dr.  Carpenter,  for  the  further  prosecution  of 
researches  into  the  temperature  and  zoology  of 
the  l)ce[i  Sea 

To  Mr.  Dui)re  and  Mr.  F.  J.  Page,  for  continu- 
ing their  investigations  (m  the  specific  hr.it 
and  other  physical  character.^  of  aqueous  mix- 
tures and  solutions  -  -  . 

1870. 
To  Mr.   G.  J.  Symons,  for  comparison  of  the 

effect  of  different  foiTns  of  thermometer  stand, 

in  addition  to  the  former  grant 
To  Professor  Tait,  for  an    inquiry  into  thermal 

conductivity    -  _  _  _ 

3.  To  Mr.  R.  Field,  for  exjieriments    to  determine 

the    amount    of    evaporation    from    a   watcr- 
buvface 

4.  To  Mr.  A.  Duprt',  for  continuing  investigations 

on  the  specific  heat  and  other  physical  charac- 
ters of  aqueous  mixtures  and  solutions 

5.  To   Mr.    F.   Galton,  for  excess    of  cost  of    his 

anemometer  -  -  -71.  \9s 

Ci.  To   Mr.    De   La  Rue,  for  continuing  the  Kew 

])liotuheliographic  observations 
7.  To  Mr.    Schorlemmer,  for   continuing    his    re- 
searches on  the  hydrocarbons  - 
S.  To  Dr.  Carpenter,  for  the  scientific  expenses  of 
a  contcm[)lated  dredging  expedition     - 

Tofiil  Grants  mid  Ajyiropriations. 
Grants. 
Repayments  : —  ,£'       s.    d. 

jC     s.     d.    I(;.nii0     II     0 

_'(;:*  ic   () 

•JO     0     0 
175     0     0 


70 


Gd. 

200 
30 
100 


W.  He  La  Rue 

L.  Horner  - 

I'rofcssor  Stokes 

Sundry 

\V.  Ib.pkins 

U.  II.  S,.-o!t 


0     .5     (I 
100     0     0 


Ari'ROI'RIA'i  IONS. 


Overdrawn  in  1S5! 
Petty  charges 


Repaid  to  the  Treasury 
Balance  Nuvemljer  30,  1870 


X'l(i,(i70 


.e     ^•.     d. 
13,l»70  12     5 


14,0-12  17  3 

1,000  0  0 

I,C27  4  2 

^'16,670  1  5 


William   Spottiswoode, 

V.-]'.  and  Treasurer  R.S. 
«  H 
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The  Seeretaiy's  letter  intimates  that  "much  interest 
"  would  be  felt  in  the  history  of  any  fund  or  endowment 
"  foi-  the  special  use  of  the  Society,  as  well  as  of  the 
"  accommodation  provided  in  public  Imddmgs." 

Tliere  is  at  the  disposal  of  the  Royal  Society  a  fund  or 
endowment,  called  "  the  Donation  Fund,"  not  derived  in 
any  way  from  Government,  but  consisting  exclusively  of 
donations  and  bequests  from  Fellows  of  the  Itoyal  Society, 
it  originated  in  a  donation  from  the  late  Dr.  W.  llydc 
"Wollaston  of  2,000i.  consols  towards  the  creation  of  a 
fund  "  for  the  promotion  of  natural  knowledge  (the  object 
"  lor  which  the  Hoyal  Society  was  founded).  The  dividends 
"  are  directed  to  be  applied  from  time  to  time  '  in  promotinj; 
" '  experimental  researches,  or  in  rewarding  those  by  whom 
" '  such  researches  may  have  been  made  ;  or  in  such  other 
"  '  manner  as  shall  appear  to  the  President  and  Council  for 
'■'  the  time  being  most  conducive  to  the  interests  of  the 
"  '  Society  in  particular  or  science  in  general.'  It  is  further 
"  enjoined  that  the  dividends  arc  not  to  be  hoarded  par- 
'■■  simoniously,  but  expended  liberally,  as  nearly  as  may 
•'  be  annually,  in  furtherance  of  the  declared  objects  of  the 
"  trust."  ,   ,      J       .- 

This  fund  has  subsequently  been  increased  by  donations 
from  time  to  time  by  other  Fellows,  and  now  furnishes  an 
income  of  \bGl.  \Ss.  \\d.,  which  is  applied  in  the  manner 
directed.  ,      ,     -i  v 

As  repanls  accommodation  in  pubhc  buildinffs,  the 
Royal  Commission  is  aware  that  the  business  of  the  Royal 
Society  is  at  present  conducted  at  liurlington  House,  and 
will  hereafter  be  carried  on  in  one  of  the  buildings  now  in 
the  course  of  erection  at  that  locality. 

It  may  be  proper  to  notice  at  this  stage  the  pecuniary 
assistance  which  the  Royal  Society  has  received  from  Her 
Majesty's  Government  in  carrying  into  execution  a  project 
adopted  by  the  Royal  Society  of  publishing  a  "■  Catalogue 
of  Scientific  Papers."  As  the  Secretary  of  the  Royal 
Society,  Dr.  Sharpey,  has  taken  a  principal  part  in  the 
preparation  of  this  Catalogue,  I  have  obtained  from  him, 
and  subjoin  with  my  own  authentication,  a  memorandum 
on  the  origin  and  progress  of  that  undertaking. 

A  Memorandum  concerning  the  Roijal  Society's  "  Catalogue 
of  Scientific  Papers,"  drawn  up  by  Dr.  Sharpey,  Secretary 
of  the  Society,  at  Sir  Edward  Sabine's  request. 

The  Catalogue  of  Scientific  Papers  is  intended  to  serve  as 
an  index  to  the  titles  and  dates  of  scientific  papers  con- 
tained in  the  Transactions  of  societies,  journals,  and  other 
periodical  works  which  have  been  published  from  the 
heginning  of  the  present  century  to  the  end  of  the  year 
18(j;i 

A  proposal  for  the  formation  of  a  catalogue  of  this 
nature,  but  with  a  much  more  limited  scope,  had  been  sub- 
mitted to  the  British  Association  in  1855,  and  referred  for 
consideration  to  a  committee  of  that  body,  who  reported 
favourably  on  the  project;  but  no  step  was  taken  for 
carrying  it  into  effect. 

In  1H57  the  subject  was  brought  before  the  President  and 
Council  of  the  Royal  Society  by  General  Sir  Edward 
Sabine,  then  Treasurer  and  Vice-President;  and  in  1858 
the  President  and  Council,  adopting  the  recommendations 
contained  in  a  report  of  the  Library  Committee,  resolved 
that  the  preparation  of  a  catalogue  of  scientific  memoirs 
should  be  undertaken  by  the  Royal  Society  independently, 
and  at  the  Society's  own  charge.  It  was  then  also 
determined  not  to  limit  the  scope  of  the  catalogue  to 
phyHJcs  and  mathematics,  as  had  been  contemplated  in  the 
projiosal  considered  l)y  the  British  AM^jociation,  but  to  extend 
it  to  tiie  Heveral  braru.-lic.'s  of  natural  knowledge  ibr  the 
promotion  of  which  the  Royal  Society  was  inatitutcd, 
excluding  matter  of  purely  teclinicai  or  professional 
character. 

Th(;  work  waa  accordingly  begun  without  delay,  and  lia:^ 
l>ecn  ciirricd  on  under  the  su[)erintciidentc  of  the  l.ihraiy 
(  4(irimittte  of  the  Rtjyal  Society. 

A  large  ])ropoH.iori  oi'  tlic  ])Ci-iiJ{lical  works  coiilniniiig 
Litlff)  to  he  irieliidc'l  in  thi;  catalogiir;  was  at  liand  in  thu 
Royal  Society'^  hhrary,  and  to  these  very  c.\l.eiiai\'e 
additions  have  been  inadt:  during  the  ]irugrcss  of  the  work, 
but  recourse  was  also  Jiad  to  the  library  of  tlic  Rritish 
Museum  and  otiicr  scientific  lilirai'ics  in  tliiy  country 
availabl,c_  for  the  jiurposc,  and  valuable  coiitributiona  wire 
also  olitained  from  abroad. 

After  due  consideratiou  it  was  decided  that  the  e"rii|ii!a- 
tion  sliould  consist  of,  first,  the  titli'H  of  piipers  ]U-intrd 
in  full  and  arranged  aljfhiibetieally  iiccor-dijig  to  tlic 
autbora'  names;  and,  secondly,  an  alphab<:Lical  index  of  tho 
aubjects  of  the  jiiipers.  so  far  as  they  ji,p|iear  in  the  titles. 
In  resolving  on  this  undertaking  the  Council  did  not 


propose  to  task  the  society  with  more  than  the  preparation 
of  a  manuscript  catalogue  for  use  in  their  own  h'J^^^' 
but  it  was  hoped  that  eventually  the  catalogue  migHt  be 
printed  for  general  use  at  the  public  expense,  or  by  means 
of  funds  contributed  from  other  sources ;  and  -when  the 
])re])ai'ation  of  the  manuscript  approached  coui])letion,  it 
became  expedient  to  take  steps  for  effecting  this  object. 

The  publication  of  the  work  was  evidently  calculated  to 
be  of  much  public  advantage,  and  as  the  Royal  Society  had 
already  expended  a  large  sum  on  its  compilation,  and  were 
prepared  to  undertake  the  further  expense  of  arranging  it 
for  printing  and  correcting  the  press,  it  was  resolved  to 
propose  to  Her  Majesty's  Government  that  it  should  be 
printed  at  the  cost  of  the  nation;  anil  that,  after  the 
presentation  of  a  certain  number  of  copies  to  scientific 
institutions  at  home  and  abroad,  the  remainder  should  be 
offered  for  sale  at  the  price  of  ])aper  and  printing  only, 
and  the  proceeds  ajiplied  in  the  reduction  of  the  outlay  on 
the  ])art  of  the  Government. 

A  communication  was  accordingly  made  to  Viscount 
Palinerston,  First  Lord  of  the  'J'reasury ;  and  the  proposal 
of  the  President  and  Council,  having  been  favourably  re- 
ceived by  his  Lordship  and  by  Mr.  Gladstone,  then  Chan- 
cellor of  the  Kxchequer,  was  approved  by  the  Lords  Com- 
missioners of  the  Treasury.  The  minute  of  their  Lordships, 
dated  28th  November  1864,  adopting  the  proposal,  concludes 
in  the  following  terms  : — 

"  Having  regard  to  the  importance  of  the  work,  with 
"  reference  to  the  promotion  of  scientific  knowledge  gene- 
"  rally,  to  the  high  authority  of  the  source  from  which  it 
"  comes,  and  to  the  labour  gratuitously  given  by  members 
"  of  the  Royal  Society.to  its  production,  my  Lords  con- 
"  sidcr  themselves  justified  in  having  the  work  printed 
*'  at  the  cost  of  the  pubhc,  ^ith  the  understanding  that, 
"  reserving  such  number  of  copies  for  presentation  as  my 
"  Lords,  in  communication  with  the  President  of  the 
"  Royal  Society,  may  hereafter  determine,  the  work  shall 
"  be  sold  at  such  a  price  as  it  may  be  calculated  will  repay 
"  the  cost  of  printing. 

"  Tlieir  Lordships,  however,  desire  it  to  be  understood 
"  that  the  work  shall  go  forth  to  the  public  under  the 
"  authority  of  the  Royal  Society,  by  the  exertions  of  whose 
"  members  this  important  aid  to  the  study  of  science  has 
"  been  produced." 

The  ])rinting  has  accordingly  been  carried  on  by  Her 
Majesty's  Stationery  Office,  and  four  volumes  have  now  been 
issued  ;  the  first  in  November  1S(17.  the  fourth  in  1S7(J,  and 
good  jirogrcsR  is  also  made  with  a  fifth.  It  is  expected  that 
the  whole  of  the  first  part,  containing  the  titles  arranged 
alphabetically  under  authors' names,  v.ill  be  coinjileted  in 
six  volumes.  Meanwhile  arrangements  are  being  made  for 
the  preparation  of  an  index  according  to  .•iubjects,  as 
originally  contemplated. 

1,U0()  copies  of  each  volume  are  printed  ;  250  have,  with 
the  concurrence  of  the  Treasury,  been  resen'ed  for  presen- 
tation to  scientific  institutions  and  individuals  :it  home 
and  abroad ;  and  of  these  126  hiive  been  already  distributed. 
The  proceeds  from  copies  sold  amount  to  5WL,  which  has 
been  paid  into  the  Exchequer. 

Tlie  total  expense  defrayid  by  the  Royal  Society  up  to 
this  date.  March  21th,  1H;  [.  amounts  to  3,-100/.  For  this 
outlay  the  Royal  Society  looks  for  no  pecuniary  return. 


The  notice  which  I  have  received  from  the  Secretary  of 
the  Royal  Commission  proceeds  to  acquaint  me  lliat  "the 
"  Royal  Commission  have  reason  to  believe  that  the 
"  Government  have  not  acted  without  coumuiuicalinn  with 
"  the  ("Council  of  the  Royal  Socicly  in  the  large  outlay 
"  incurri'il  iu  the  '  Magnetic  Surveys.'  or  '  in  the  founda- 
"  tiou  of  the  Dc|iiirtme!it  of  Mcteomlogicfli  Observations.' 
"  or  'ill  the  \iii-i.ius  Dredging  I'Apeditions,  and  other 
"  scientific  imiuiries;  and  the  t'mniiiission  would  be 
"  glad  to  liave  aucb  a  report,  uv  siu-b  c\-idence  on  those 
"  several  umtlna  as  might  iild  them  in  their  deliberations 
"  as  to  tho  deHiiitiou  of  thu  niost  nscrul  relations  of  the 
"  Gnvei'iiinent  with  llu-  scientific  associations,  and  cspe- 
"  I'iiillywitli  Mie  Uo.yal  Socicly." 

With  |)crinis8ion.  I  propose  to  reply  to  these  inquiries 
by  taking  them  severally  in  the  Mieces.-^iun  in  which  tliey 
arc  named  : — 

Miii/iit'tic  Siirrc//.*t. 

First,  as  to  "  the  largo  outlay  incurred  in  the  Magnetic 
Surveys." 

The  revival  in  this  countvy  imd  in  our  times,  of  the 
iiiliTi-st  ill  the  Ad\'iiiicrment  of  the  Scieiiee  of  Terrestrial 
MiigM.-lism,  which,  nearly  two  centuries  iiLr,,.  jvave  rise  to 
tlie  iticmorablc  voyage  of  Halley  1 1  HJiD-lViKt'l,  ori-in;i(ed 
in  the  expeditious  for  'jroympliirul.  discorrry  and  .'^rintlific 
research  in  the  North  Volar  n-giuna,  which  in    181 S  (nt  the 
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close  of  the  great  European  War)  were  imdertaken  by  the 
British  Government,  chiefly  at  the  recommendation  oi'  the 
Royal  Society.  The  re;,nons  thus  visited  were  of  peculiar  in- 
terest in  respect  to  the  magnetism  of  the  gh'lje,  inasmuch 
as  they  were  believed  to  include  two  localities  of  special 
interest  in  the  magnetic  tbeoiT-,  viz. — 1st,  the  locality  in  the 
Northern  Hemisphere  in  which  the  magnetic  intensity 
attains  its  greatest  force  ;  and  2nd,  the  locality  (distinct 
from  and  not  necessarily  coinciding  with  the  former)  where 
the  forces,  respectively  due  to  magnetism  and  to  gravita- 
tion, coincide  in  direction.  In  the  eaiOicr  days,  when 
speculation  preceded  research,  these  two  points,  each  of 
primary  im])ortance  in  the  theoi-y  of  terrestrial  magnetism, 
were  merged  in  a  single  point,  which  was  imagined  to 
imitc  the  properties  of  both.  The  failure  of  this  hypothesis 
to  represent  or  accord  with  the  few  and  scattered  observa- 
tions collected  by  Ilalley  at  the  end  of  the  IGth  century 
sufficiently  attested  the  expediency  of  a  special  and  crucial 
research.  Reliable  information  in  regwd  to  the  geogra- 
I)hical  positions  of  these  two  localities,  corresponding  to 
some  definite  epoch  of  time,  had  therefore  been  for  some 
time  anxiously  desired  by  physicists,  and  there  was 
reason  to  expect  that  both  might  be  found  within  tbc 
limits  comprehended  by  the  ex])lorations  commenced  in 
ISIS.  The  realization  of  this  expectation,  combined  with 
the  results  of  the  magnetic  researches  by  Liitke,  Wrangel^ 
and  Anjou  on  the  European  and  Asiatic  coasts  of  the 
Polai-  Sea,  and  of  the  magnetic  surveys  of  Hansteen  and 
Krman  in  the  northern  and  central  parts  of  Europe  and 
Asia,  together  with  the  sea  observations  of  Erman  in  the 
corvette,  the  "  Krotkoi."  in  the  Pacific  and  Atlantic  Oceans, 
in  the  return  voyage  from  Kamtchatka  to  St.  Petersburg, 
drew  the  attention  of  physicists  generally  to  the  impor- 
tance of  a  still  further  extension  of  surveys  of  corresponding 
character. 

About  the  same  time  the  attention  of  the  public  in  general 
was  drawn  tothesubject  of  the  magnetic  plienomena  by  the 
researches  instituted  by  Humboldt  in  !!eriiu  and  by  (Jimss 
in  Gottingen,  relating  to  magndic  distarbavces  :  and  thus  a 
ilisposition  was  excited  in  the  public  mind  to  encourage 
further  researches  in  the  same  direction,  which  those  who 
liad  been  engaged  in  the  preceding  inquiries  were  not  slow 
to  ]>rofit  by. 

In  the  year  1833  the  British  Association  for  the  Advance- 
ment of  Science  was  fonued,  having  for  its  object  "to  give 
"  a  stronger  impulse  and  more  systematic  direction  to 
"  scientific  inquiry,  and  to  obtain  a  greater  degree  of 
"  national  attention  to  the  objects  of  science."  The  method 
Ijy  which  the  British  Association,  in  the  early  years  of  its 
existence,  sought  to  attain  these  objects,  especially  in  cases 
in  which  the  assistance  of  Government  was  needed,  was  by 
appointing  a  person,  believed  to  be  com))ctent  to  the  task, 
to  present  a  report  to  the  Association,  showing  what  had 
been  already  accomplished,  and  whatwerc  the  further  ste])3 
most  immediately  desirable.  In  cases  where  national  aid 
had  to  be  sought,  a  full  and  somewhat  jirecise  statement 
was  requisite  as  to  the  extent  and  nature  of  the  aid  to  be 
solicited.  Such  a  report  having  been  asked  for  from  my- 
self regarding  teiiestml  mT^nftism  w\'^  ]  lesented  and 
read  at  the  meeting  of  the  Vs  iitle  m  is;i!-;, 

Itwas  entitled  "  On  tJi    ]  (  i  tic  Iitc  isUy 

observed  at  diffoe  it  jinnt    r/  t   '    It  c  jn- 

tained  an  expositirn  it  uli  t  li  i  h  i\  i  en  icconi]  1 ',hed 
by  recent  investi^a.(ion  and  cf  vlni,  till  lu  ited  act  ni- 
piishment.  ForemofmJei  the  latter  htT  1  ■v\  s  1 1  iced 
'*  the  filling  the  loid  stdl  exisimg  m  the  '-  uthem  Iltniis- 
"  phere,  and  particuUilj  m  the  \  Kimt}  of  the  I'Jits  of  that 
"  hemisphere  which  are  of  jtrincipal  magnetic  interest. 
■'  This  could  only  be  accomplished  by  a  naval  expedition, 
"  for  which  it  was  natural  that  all  countries  should  look  to 
"  England." 

The  general  approval  with  which  the  recommendations  of 
that  report  were  received  by  the  Association  cannot  be  better 
shown  than  by  the  following  extract  from  the  Anniversary 
Address  (18-^S)  of  the  then  General  Secretaries  of  the 
British  A.ssociation.  the  Dean  of  Ely  (Dr.  Peacock)  and 
Sir  Roderick  Murchisnn  :— "  Viewed  in  itself  and  in  its 
"  various  relations,  the  magnetism  of  the  earth  cannot  be 
"  counted  less  than  one  of  the  most  important  branches  of 
"  the  physical  history  of  the  planet  we  inhabit;  and  we 
"  may  feel  quite  assured  that  the  completion  of  our  know- 
"  ledge  of  its  distribution  on  the  surface  of  our  earth 
"  would  be  regarded  ljy  our  contemporaries  and  by  pns- 
"  terity  as  a  fitting  enterprise  of  a  maritime  people,  and  a 
"  worthy  achievement  of  a  nation  which  has  ever  sought 
"  to  rank  foremost  in  every  arduous  and  honourable 
"  imdertaking." 

Together  with  the  distinct  proposition  of  a  southern 
magnetic  survey  em!)odied  in  the  Rcjiort,  the  British  .V.'-so- 
eiation  desired  to  bring  under  the  consideration  of  ilcr 
Majesty's  Government  the  desirability  of  tailing  part  in  the 


system  of  simultaneous  magnetic  obsen'-ations  whicli  had 
been  for  some  time  earned  on  in  Germany  and  other  parts 
of  Europe,  by  the  institution  of  similai"  observations  in 
various  parts  of  the  British  empire,  specially  indicatnig 
Canada,  St.  Helena,  Van  Diemen's  Land,  and  the  Cupe  of 
Good  Hope  as  suitable  localities. 

At  the  same  meeting  of  the  Association  a  comuiittce  was 
appointed  consisting  of  Sir  John  Herschel,  I,Ir.  \\  hcwell, 
Dr.  Peacock,  and  Professor  Lloyd,  to  "  represent  these 
recommendations  to  Her  Majesty's  Government."  Tlie 
first  steji  taken  by  this  committee  was  to  obtain  the  co-opc- 
ratiou  of  the  Royal  Society;  and  a  joint  commit  Lee,  reprc- 
senthig  both  institutions,  was  appointed,  upon  whom  the 
duty  devolved  of  obtaining  the  sanction  of  Government,  and 
of  arranging  with  the  departmental  authorities  of  the  Admi- 
ralty and  the  Ordnance  the  aid  required  for  the  Antarctic 
Sur\'ey  and  for  the  Colonial  magnetic  observatories. 

The  apijlication  to  Her  Majesty's  Government  having 
been  most  favourably  received,  a  naval  expedition  was 
appointed,  consisting  of  two  ships,  the  "Erebus"  and 
"  Terror,"  of  the  same  class  as  those  which  had  Iieeri 
emyloyed  in  the  North  Polar  voyages,  the  "  Erebus  "  com- 
manded by  Ca])tain  James  Clark  Ross,  and  the  '"'Terror  " 
by  Commander  Francis  Rawdon  Crozier,  both  ofliccrs  who 
had  been  trained  in  the  northern  voyages.  Captain  Ross 
was  directed  to  make  Van  Diemen  Island  his  winter  station 
while  prosecuting  the  survey  during  three  successive  sum- 
mers. He  also  took  out  with  him  to  Van  Diemen  Island 
the  observers  and  instruments  for  a  Colonial  magnetic 
observatory  at  that  station.  The  establishment  of  the  three 
other  Colonial  observatories,  viz.,  in  Canada,  St.  Helena, 
and  the  Cape  of  Good  Hope,  was  undei'^Liken  by  the  Master- 
General  of  the  Ordnance,  Sir  Hussey  Vivian,  who  appointed 
to  each  an  officer  of  the  Royal  Artillery  and  a  suitable 
detachment  of  non-commissioned  officers  of  the  same  corps. 
The  officers  were  directed  to  act  under  my  superintendence, 
and  an  office  was  assigned  to  me  at  Woolwich,  to  which  the 
observations  were  to  be  transmitted  for  examination,  reduc- 
tion, and  publication.  The  magnetical  and  meteorological 
observations  made  at  the  four  Colonial  observatories  (inclu- 
ding Van  Diemen  Island)  have  been  thus  published  in 
II  volumes,  jirinted  at  the  Stationery  Office,  and  distri- 
buted according  to  a  list  approved  by  Government.  The 
ol)scrvations  of  the  naval  survey  having  in  like  manner 
been  transmitted  through  the  Admiralty  to  tlie  Woolwich 
office  have  been  reduced  at  that  office,  and  discussed  and 
published  in  a  scries  of  papers  in  the  PIiiloso]ihical  Trans- 
actions ;  thus  completing  the  magnetic  survey  of  titc  higher 
latitudes  of  the  Southern  Hemisphere. 

A'hUlional  Svrm'y  in  the  South  Folar  Regions  hy    ilie  hurl- 
"  Pfigodu.''' 

On  examining  the  records  of  the  observations  of  the 
"Erebus"  and  "Terror,"  transmitted  by  the  Admiralty 
to  the  Woolwich  office,  it  appeared  that  a  portion  of  the 
Soudicrn  Hemisphere,  between  the  kititudes  of  (HP  and 
G5^'  and  the  longitudes  of  0*^  and  l^d"^  E,,  had  not  I>een 
included  in  the  survey  of  the  "  Erebus  "  and  ' "J 'error  " 
and  still  remained  a  "desideratum."  On  a  rcprpsentation 
being  made  by  the  President  of  the  Royal  Society  to  the 
First  Lord  of  the  Admiralty  in  June  lS-14,  the  "  Pag^.^da,'"  a 
bark  of  3f>(l  tons,  was  hired  at  the  Ca])e  of  Good  Qope, 
and  fitted  for  the  required  service,  receiving  a  complement 
of  four  officers  and  38  seamen  from  the  rJag-shin  Lit  tluit 
station.  Lieut.  T.  E.  L.  Moore,  R.N.,  who  had  iic-cn  one 
of  the  officers  of  the  "Terror  "  in  the  Antarctic  Expedition, 
and  was  consequently  accustomed  to  the  navigation  of  the 
high  latitudes,  as  well  as  ju'actised  in  magnetic  obser\'ations. 
was  selected  to  command  the  "  Pagoda,"  and  with  him  was 
associated  Lieut.  Henry  Clerk,  of  the  Royal  Artillpiy.  who 
had  been  attached  by  Lord  Vivian,  Mu'^ter-General  of  t!ie 
Ordnance,  to  the  magnetic  observatoi-y  at  tlie  Cape  of 
Good  Hope,  with  the  cxjircss  view  of  taking  such  part  as 
might  be  desired  in  a  magnetic  survey  either  by  sea  or  by 
laof!.  The  "  Pagoda  "  sailed  from  the  Cape  of  Good  Hope 
in  January  18-15,  and  returned  in  the  following  June,  ha\ing 
comidctetl  the  survey.  The  magnetic  observations  trans- 
mitted to  the  Admiralty  were  sent  to  the  Woolwich  office 
for  reduction,  and  were  [lublished,  as  those  of  the  "  JOrebns  '' 
and  "Terror  "had  been,  in  the  Philosopliieal  Ti^ans^'ction^'. 
forming  therein  No.  VI 1 1.  of  ilie  "  Contributions  to  'I'errc.'-:- 
trial  Magnetism." 

H[ng)ief!r  Stirveij  of  Cinicdn. 

In  the  Report  already  adverted  to,  ]rfescnted  to  tlie  British 
Association  in  1838,  s])ecial  mention  was  made  of  the  large 
continental  spaces  still  VLieant  in  our  magnclic  maps,  mid 
specially  in  Canada  and  India.  The  selection  oi'  C;..i;adans 
the  site  of  one  of  the  Coloniid  magnetic  observa1<a-ies,  anil 
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the  c'^t.abli&luiiciit  of  the  obscr\-at()ry  at  Torunttj  in  IH-40, 
Bupiilicd  i-i  iitliiifi  liL'ad-ijuurLors  I'tir  a  iniit^ncUc  sur\'cy  of 
the  greiit  continental  space  comprehended  bL'twecii  tliii 
Polar  Sea  and  the  river  St.  Lawrence  on  the  north  and 
,TOK//(,aii(lbetsvccn  lludsnn's  Uayandtlic  Rooity  Mountains 
on  the  east  and  went.  On  apphcation  being  made  to  the 
Mariler-Ueni-'rivl  of  the  Ordnance  an  additional  ollieer  and 
non-couiniissioned  oflieer  were  added  to  the  complement  of 
the  Toronto  Observatory  for  the  express  purpose  of  acconi- 
nhKhiuLT  the  survey.  This  service  was  executed  in  1H43 
and  1844  by  Lieut,  (now  Major-(ieneral)  John  Henry 
Lefroy,  of  the  Royal  Artillery,  and  !Ser>,'eaiit  Henry,  of  tlie 
same  corps,  aided  by  tlie  faeilities  fortraversinf:^  an  unsettled 
country  alforded  by  the  Hudson's  Hay  Company,  the  ex- 
penses beinff  defrayed  by  Her  Majesty's  Treasury.  The 
f^eater  piut  of  tins  extensive  and  admirably  conducted 
survey,  including  valuable  contributions  by  observers  of 
the  United  Stales,  M.  M.  Graham,  Locke,  liuche,  L.ionii.s. 
Ilcuwick,  and  Nicollet,  was  publislied  in  No.  \'ll.  of 
the  Contributions  to  Tcrrestnal  Ma^niutisni  in  the  I'lnlo- 
sojiliieal  Transactions  for  1S4G,  and  some  ])ortiontt  not  then 
included  are  imw  [irepared,  and  are  about  to  be  pidilibhed. 

Lieiil.  T.  JS.  L.  Moore's  Mag  net  ic  Voijaye  in  the  "  Prince 
Albert  "from  England  to  Jliidsuii'a  Bny,  uiid  reliirn. 
These  observations  were  made  in  the  summer  of  lH4fi  in 
the  Hudson's  Bay  Company  ship  the  "  IVince  Albert,"  in  a 
voyage  from  the  Thames  to  Moose  Fort,  in  Hudson's  Bay, 
and  back,  in  which  Lieut.  Moore  embarked  by  direction  of 
the  Admiralty  for  the  purpose  of  making  magnetic  obser- 
vations in  compliance  with  a  recommendation  to  that  effect 
from  the  Royal  Society.  'Ilic  declination  results  were 
pubhshed  in  the  Contrdmtions  to  Terrestrial  Magnetism, 
No.  IX.,  in  the  Philosophical  Transactions  for  \Hi'J. 
'J'hose  of  the  inclination  and  of  the  intensity  will  Uni!  their 
]>tiice  in  the  magnetic  maps  of  the  high  latitudes  of  the 
Northern  Hemisphere,  in  a  paper  now  preparing  for  the 
Philosophical  Transactions. 

Sir  John  Franklin  and  Captain  Crozier's  North  Polar 
Expedition  in  1S45. 

In  none  of  the  preceding  northern  voyages  had  the 
supply  of  magnetioal  aj)]iaratus  been  on  30  complete  or  on 
BO  extensive  a  scale  as  in  this  voyage.  Each  of  the  two 
ships  was  fully  provided,  not  only  witii  the  instruments 
rerjuired  for  the  ahsolute  determination  of  the  magnetic 
elements  on  all  convenient  occasions  on  land  or  on  the  ice, 
but  each  ship  was  supplied  with  the  necessary  apparatus 
for  the  continuous  record  of  each  of  the  three  elements  at 
stations  of  winter  detention,  similar  to  the  apparatus  sup- 
jdied  to  the  Colonial  magnetic  observatories  at  Toronto, 
the  Cajje  of  Good  Hope,  &c,  'I'he  instruments  and  ap- 
paratus were  prepared  at  the  Woolwich  office,  where  also 
the  officers  of  the  expedition  were  taught  and  practised  in 
their  use  by  L'.eut.  Riddell,  R.A..  who  had  liimself  con- 
ducted similar  obser^'ations  at  Toronto   in  the  winter  of 

is-in. 

Although  the  magncticaj  records  of  tliis  ill-fated  x'oyagc 
have  )?cnslied  with  its  geograpliical  records,  there  is  r^'ason 
to  believe  from  unmistakable  evidence  [related  by  those  who 
were  the  first  to  visit  Beechcy  IsUnid  after  tin;  winter  of 
!><h''<-lH4'i),  not  only  that  tiie  "  Kirhns  "'  ;iinl  "TriTcr" 
jir.ssrd  that  winter  th'.-re.  but  that  their  Tiiiii^'iielir  ;ipi):ir;itus 
wa.'i  hiTuleil  -m  tlie  island,  pnd  eniplincd  ihiiing  l.lie  wintrr 
moiitlii.  The  records  of  tliese  observation':;,  licwi'Vci-,  nui.'>t 
li;n'e  perished  with  the  ships  Uieinselves,  wlien  in  the  ?H|:ring 
iii  IKI7  tlie  surviving  otlicers  iind  seamen  alnindoned  the 
^llip,s  and  souglit  .safety  in  their  boiil.s. 

Tlie  naval  cxiiedil  ions  whieli  were  ^>(iif,  bv  llie  AdnnriiKy 
ill  M-areh    of    Sir  .loliri  I'Vankitn's  :-,)ii|iH  win     stipplird  witii 

nia^rnelie  ijistrinneitts  pn  pand  ill    ;i    Munhirni; y  -M   llie 

Wo.-lwieh  ulllce,,  mill  1I1C  ,,ill,Ti.,  iirltiirlril  n,  llirirmr 
t)ji  the  return  I0  I'lii-li.nd  of  ihr,,  .  x,  ,  iliiluos  |  )„■  nrnnls 
..CihMr  nlr.'TV;.ho,i-;  W-Tr  Im  I  he  Adiiiinill  v  i  n  ll.Siiiil.l  ril  lo 
WoolwK-h  lor  ivilurlion  i.nil  pMhl„-;i(  i.m  ;' .  ml  1\h-  resulLs 
liuv    Ihtii    i, „■,„■, ,on;lc-.l    ,„    iIm'    OKI,,.,    ,,!■   llir    i\',>//,  i'ular 

,\h,^Miell^-    lleoo.,|,l,iTiMvl,lr.|i    ;,,•,■   mow   im   cunrM.  mT    , ;,.;t- 

iioii  111  llie   n,il.r,i,pl,i,.,|  Tr;n)s;whniis,  .■unil,nHii..-  wH  I.    IIk' 

Sonllt   r.dnr  ■.^^u\     luim.ln.nit    hi;,|,..    h<    rxjiihil     ;V  rrnresni- 

1,;ition  of  llie  lines  of    oei^/nr 

intensity  over  the  whole  snrl 

to  the  epoch   1X12  r>,  ntlesi.n 

.seiircli  in  our  times  liy  tlie  u 

and  Government  ;iid. 


ol'  Ml, 


id 


iiIm 


■d   (lb, lis  ol  indiMdii;,!  V 


E:rle„si>m  of  tlie  Norfl'  Amem-an  M.n/nHn'  Snrrry  fro,,,  /!„■ 
Jtorh/  M'.,n,l„l„s  In  ll,r  I'aclirjnj  Ciph,;,,  /,'."j|'  //„„, 
ilwj.il  Arlilleru. 

Ill   IH.SH  a  Comnii.s.'noii  was  appointed   fnr  iJir  purpose  ul' 
determining  and  marking  the    hoimdiiry  line   of  the    llMli 


parahel  of  latitude  from  the  Rocky  Mountains  to  the 
I'aeihc.  Captain  H;;ig.  of  the  Royal' Artillery,  one  of  the 
commissioners,  having  expressed  h'is  readiness  to  undertake 
the  extension  of  the  North  American  Magnetic  Survey  in 
tlie  localities  to  be  surveyed  by  the  commission,  waa 
suppliefi  at  the  request  of  the  Royal  Society  with  the  neces- 
sary magnetic  instruments  prepared  at  the  Kew  Observatory. 
On  the  com|)letion  of  the  duties  of  the  coumiission,  Capt. 
Haig  returned  to  England,  and  presented  the  account 
of  liis  magnetic  survey  to  the  Royal  Society,  by  whom  it 
was  printed  in  the  Philosophical  Transactions  for  1863. 

Magnetic  Survey  of  the  East   Indian  Archipelago,  by  Capt. 
Charles  M.  Elliot,  of  the  Madras  Jingineers. 

In  January  1S4()  Cajitain  Elliot,  who  had  previously 
filled  the  jiost  of  Sii[ierintendent  of  the  Magnetic  Observa- 
tory esl.abiislied  by  tin;  CuwTt  of  Directors  of  the  East 
India  ( !oiiij)aiiy  iit  Siiigajtore,  was,  on  the  recommendation 
of  the  Royal  Society,  ajifiointed  by  the  Court  of  Directors 
to  undertake  the  magnetic  survey  of  the  Eastern  Archi- 
pelago. The  details  of  the  execution  of  this  admirable 
work.  eom])leted  in  IS-IU,  were  published  in  the  Philoso- 
l)hieal  Transactions  for  IH:^!,  delineating  with  very  satis- 
factory precision  the  magnetic  lines  of  declination,  in- 
clination, and  intensity,  extending  over  3(1^  of  latitude, 
i.e.,  from  MP  S.  to  '^<P  N.,  and  over  50"  of  longi- 
tudc,  i.e.,  from  ,S0=  E.  to  l.'iO'-'  E.  On  the  completion  of 
this  work,  creditable  alike  to  the  liberality  of  the  Court 
of  Directors,  and  to  the  zeal  and  ability  of  Captain  Elliot, 
he  was  directed  to  proceed  to  ^Ma^lras  with  a  view  to  hii 
being  eni])loyed  in  the  general  magnetic  survey  of  India. 
His  health.  howe\er,  wliich  had  been  much  impaired  b7 
the  previous  survey,  failed  entirely  soon  after  his  arrival  in 
India,  nor  did  he  long  survi\'e. 

On  Captain  Elliot's  decease  efforts  were  made  to  obtain 
the  services  of  a  competent  oilicer  to  succeed  him,  and  who 
could  be  spared  from  other  duties;  but  these  were  un- 
successful. In  this  dilemma  the  .scn-iccs  of  the  Messrs. 
Schlagintweit,  advantageously  known  in  many  branches 
of  physical  research  in  Eiu-ope,  were  strongly  recommended 
by  King  Eredcrick  William  of  Prussia,  ami  by  Baron 
Alexander  von  Humboldt,  and  being  warmly  urged  by 
Caron  Bunsen.  Prussian  M  inister  at  the  Court  of  St.  James's, 
were  accei)ted  by  the  Court  of  Directors. 

Having  received  instruction  in  the  use  of  our  English 
magnetic  instruments  at  Woolwich,  the  three  brothers, 
Herman,  Adolphe,  and  Robert,  proceeded  to  India  in  the 
autumn  of  K^54,  two  of  the  brothers  crossing  the  chains 
of  the  Karakorum  and  of  the  Kuenluen,  and  the  third, 
Adolphe,  penetrating  to  Kashgar,  where  he  was  unfor- 
tunately killed.  The  two  surviving  brothers  returned  to 
Europe  via  r,gypt  in  the  summer  of  L^o;.  The  magnetic 
observations  of  the  three  brothers  comprise  ;i)  stations 
between  Gdle  (in  Ceylun)  in  (i'  2'  N..  an<l  the  Karakorum 
lass  in.lo-  4/  N.  lat..  and  between  Shikarpure  in  CS^'  52' E 
and  Dibrngarth  in  IM  '  ,^S'  E.  louLjitude.  The  details 
accompanied  by  maps,  in  wliicb  the  'lines  of  the  ma-netic 
elements  are  drawn.  ;ire  given  in  the  lirst  volume  of  the 
•■  Kesidls  Ufa  Scientific  Mission  to  liuliti  and  Hiirh  .Vsia." 
1  bey  loriii ;,  p;,rt  oIllKMiiidenals  ineorpuruted  in  the  ^'»^rfy 
';/  Ihr  y.n-llujn  yh.jurliv  n,,.u.,,hn-e  about  lobe  presented 
tu  the  lIoy;d  Sueielw 

Pvnd.l,.,,    K.,,uri„'ul.<. 

The  M..ivt;.ry\s  l.tUx  ivfer.s  hi.sliy  lo  |l,e  brti.f  enter- 
tained by  I  he  lh,y;,l  ( ■oiiinus^i,,,,  ,!,;„  (he(;ovevninenthas 
not.elnlwilh.ul  e„iiiiun,iie;,li,>„  miIIi  the  CoiinrU  of  tllC 
loy:dNH-iei>  in  nlhrr  .sneiihlir  nnpnne.:  and  adds  that 
lbe(u,i,inKMMn  wnuiil  h.  ,|,h1  „.  have  Mich  .  report,  or 
.Yieh.w.dnnvMnMieh  n,:,f  (,.,-.,  :,s  ,n,.ht  .idlhemin  their 
'iHiher.liuns  as  m  ih,.  miusI  n.M.fnl  rdalions  uf  the  (iovern- 
n.en,..,ii^h^^ 

n,:;:;7hrr;h,:;;;,':n:-;l,:!- 

;:;;;;^::",i'w;i''h  Ml'  "-•^"■'""'^ '■""'"> ""^^-^ 

'y//<n/,.s.  ,,,    ,>|,,    I,    Mh     aelnr    eo-„pe,-a|  ,.„i    n}'  tile    British 
■;;;;|;';;;"      ■-'    ^-l    H,e    i:,,al    S.nely    has    subsisted   for 
nioir   111,111    li  Lre     [iil\'     am     \fi-i   n   .t    i-..i    i    -      ■       i     i 

1,  lui,-   ,1        ,■,       .  '  >  el.  terminated, 

ll  was  in  1MI(,      ,;i(,  ^   |,     1).,,   ,,^   i;ill,,.„f    (K,  1 

.,,■  ||„.  11,,.,,,,]      |.  ,         •  '"'"■■I't.  then  a  member 

>     '      u     l-imgil  nde.  and  silting  lur  (he  borough  of 
lioijiinii  III  the  House  o     ( Unmions    nun-,.,!   .,.,    ,i)  1 

iiu- (■.■..„.>,. |,„,vi„K ••  ti,„t  iiiVi'  ;  ' . ,        "'' !° 

I.^Md  ,,  j..,c  J„-„-t,un«  Inr  .k-lc-nninin,,.  llu-  k,,atl,  of 
". ill'...  Tri,OMo„,H,nn.rSnn  ";,/■;    :7,''T'f'"\?'"^ 

if    lllr   lldVllSiii.irlv   In  ,'"n  l'l|"l»lcil    till'    IWSIsUnC 


l,l)is  .ulilresa,  its  iTuifrMlioii  „■;, 


iJL'Ct    of 

IS  inulcrluUu,,  l,y  „„t.  „f  the 
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most  accomplished  members  of  that  Society,  Captain 
litiny  Kater,  and  was  completed  in  181!),  the  results  being 
published  in  the  Philosophical  Transactions  of  the  same 
ycai". 

In  the  summer  of  1817,  whilst  these  experiments  were  in 
progress,  Her  Majesty's  Government  decided  on  commencing 
the  series  of  NoHh  Polar  voynyes  already  adverted  to; 
and  having  consulted  the  Royal  Society  in  reference  to  the 
scientific  researches  suitable  to  the  occasion,  an  extension 
of  the  experiments  on  the  length  of  the  seconds  pendulum 
to  the  high  latitudes  of  the  Arctic  Circle  was  proposed  and 
approved,  suitable  apparatus  being  prepared  under  Captain 
Kater's  direction.  The  experiments  were  conducted  at 
Spitzbergen  by  the  Hev.  George  Fisher,  and  at  Hare 
Island  and  at  Melville  Island  by  myself,  in  the  voya^'es  of 
1818,  1819,  and  I82U,  the  accounts  being  piibViBhed  in  the 
Phiiosopliieal  Transactions. 

In  1821,  on  a  proposition  from  myself  to  the  Royal 
Society  and  to  the  Board  of  Longitude,  to  extend  the 
series  'of  determinations  ivith  Captain  Kater's  invariable 
pendulum  to  stations  in  the  vicinity  of  the  Equator  (which 
was  approved  and  recommended  to  Iler  Majesty's  Govern- 
ment by  the  two  bodies  referred  to),  the  *'  Pheasant  "  sloop  of 
war  was  placed  at  my  disposal ;  and  on  the  completion  of 
her  voyage,  which  included  seven  Equatorial  stations,  the 
"  Griper"  sloop  of  war  was  commissioned  in  1823  expressly 
for  a  similar  mission  to  the  Ai-ctic  Circle,  within  -which  the 
determinations  were  made  at  four  stations ;  and  the  final 
series  in  London  being  completed,  a  relation  of  the  whole 
proceedings.  Polar  and  Equatorial,  was  published  in  1825 
by  Government  ou  the  recommendation  of  the  Board  of 
Longitude. 

In  1828,  at  the  instance  of  the  Admiralty,  and  on  the 
recommendation  of  the  Royal  Society,  the  "Chanticleer" 
sloop  of  war  was  commissioned  by  Captain  Heniy  Foster, 
F.U.S.,  to  extend  the  experiments  on  the  length  of  the 
seconds  penduhim,  which  had  thus  been  completed  in  the 
Northern  Hemisphere,  to  the  Southern  Hemisphere. 

The  experiments  were  made  at  10  stations  between  the 
l-lquator  and  a  station  in  South  Shetland,  in  latitude 
()2'-'  5(i'  S.,  and  at  two  stations  in  the  Equatorial  zone  of  the 
Nortliern  Hemisphere.  Captain  Foster,  having  been  acci- 
dentally drowned  before  the  "Chanticleer's"  return  to 
Enn-land,  the  account  of  these  experiments  was  drawn  up  by 
thc'^late  Francis  Baily,  Esq.,  and  published  at  the  expense 
of  Government  in  the  7th  vol.  of  the  Transactions  of  the 
Royal  Astronomical  Society.  The  results  of  the  two 
series  of  experiments  give  for  the  ellipticity  of  the  earth — 
Sabine,  13  stations  in  the  Northern  Hemisphere  ireV* 

of  the  Equatorial  diameter. 
Foster,  12  Equatorial  and  southern  stations  -^-^j-j  of  the 
Equatorial  diameter. 
Tlie  near    accord  of    the  two    results  appears  to  leave 
little  doubt  of  the  approximate  truth  of  both. 

Satisfactory  as  appeared  the  accord  in  the  general  results 
of  two  such  extensive  series,  it  was  justly  remarked  that 
all  the  stations  in  both  hemispheres  at  which  the  experi- 
ments had  been  made,  were  either  ou  idonds,  or  on  the 
shores  of  exiensive  oceans;  and  that  it  would  be  desirable, 
if  ])ossible,  to  compare  with  these  the  results  of  a  series  of 
continental  stations.  The  great  Tngonometrical  Survey 
of  India  appearing  to  present  a  suitable  field  for  such 
operations,  together  with  an  organization  eminently  fitted 
for  their  successful  accomplishment,  a  communication 
was  made  in  May  18{i4,  by  myself,  as  President  of  the 
lloyal  Societv,  to  Colonel  Walker,  superintendent  of  the 
Indian  Sui-vej.  It  was  responded  to  by  a  proposition  from 
that  officer  of  a  scheme  for  the  execution  of  a  series  of 
experiments,  imder  selected  officers  (jf  the  Tngonometrical 
Survey,  at  not  less  than  18  stations  in  India,  reqiiiring 
jjossibly  from  four  to  five  years  for  its  execution ;  the  pen- 
dulums and  clocks  to  be  employed  being  those  which  had 
been  used  in  the  earlier  series,  and  which  being  now  in  the 
possession  of  the  Royal  Society  were  available  for  the 
purpose.  Colonel  AValker's  proposition  having  been  sub- 
mitted for  consideration  to  several  of  the  principal  Fellows 
of  the  Royal  Society,  rcgnrded  as  sjtecialiy  convei'sant  with 
the  subject,  was  communicated,  together  with  letters  from 
them,  txj  the  Secretary  of  State  for  India.  The  ]ilan  of 
operation  thus  proposed,  and  thus  supported,  was  approved 
by  the  Government  of  India,  and  its  execution  was  pro- 
ceeded with. 

By  a  recent  letter  (August  1871-0  f'om  Colonel  \Valker 
to  the  Secretary  of  State  for  Inilia,  a  copy  of  which  has 
been  transmitted  to  the  President  of  the  lloyal  Society,  it 
ai)pears  that  pendulum  experiments  have  already  been  made 
ut  20  stations  on  the  main  land  of  India,  in  a  nearly  north 
and  south  line  between  8"^  10'  N.  and  .'JO"  28'  N.,^ar]d  also 
at  five  coast  ami  one  insular  station  between  8*^  17'  N.  and 
21^*^  33'  N, :  and  that  further  operations  are  in  prugrL'^.-j,  for 


including  in  the  series  stations  on  three  extensive  table 
lands  of  great  height  in  the  Himalaya  range,  to  be  con- 
trasted with  a  station  in  the  plains  of  the  Punjab,  and  at 
Kuraehi,  near  the  mouth  of  the  Indus. 

In  addition  to  this  extensive  series,  including  not  less 
than  30  stations  in  India  alone.  Colonel  Walker  has  pro- 
posed, and  the  Government  of  India  has  approved,  the 
addition  of  two  stations  to  I)e  observed  at  on  the  retiu-n 
route  from  India  to  England,  viz.,  at  Aden  and  at  the 
Bitter  Lakes. 

On  the  return  of  the  pendulums  to  England  it  will  be 
requisite  that  they  should  be  again  vibrated  at  Kew  for  the 
purpose  of  ascertaining,  by  comparison  with  the  earlier 
results  at  Kew,  whether  any  change  may  have  taken  place 
in  their  times  of  vibration  during  the  long  period  of  their 
employment  in  India.  Colonel  Walker  also  proposes  that 
on  the  return  of  the  pendulums  to  England  their  rates 
should  be  ascertained  at  the  Royal  Observatory  at  Green- 
wich, and  as  nearly  as  may  be  at  the  identical  spot  where 
the  original  convertiiile  pendulum,  constructed  by  Captiiin 
Kater,  was  employed  in  a  vacuum  apparatus  by  myself  in 
1830,  as  recorded  in  the  Philosophical  Transactions  for 
1831. 

Foundation  of  the  Meteorological  Department  of  the 
Board  of  Trade. 

The  action  of  the  Royal  Society  in  this  matter  originated 
in  a  letter  addressed  by  the  Secretary  of  the  Board  of 
Trade  to  the  President  and  Council  of  the  Royal  Society, 
on  the  3d  of  June  1854,  acquainting  them  that  it  was  the 
intention  of  the  Board  of  Trad*e,  in  concuri'ence  with  the 
Treasury.  "  to  submit  to  Parliament  an  estimate  for  an 
*■  office  for  the  discussion  of  the  observations  on  meteo- 
"  rology,  which  it  is  proposed  to  make  at  sea  in  all  parts  of 
"  the  globe,  in  conformity  with  the  recommendation  of 
"  the  Conference  held  at  Brussels  in  the  preceding  year. 
"  Before  doing  so,  however,  they  are  desirous  of  having 
"  the  opinion  of  the  Royal  Society  as  to  what  are  the  great 
"  desiderata  in  meteorology,  and  as  to  what  forms  that 
"  Society  consider  the  best  calculated  to  exhibit  the  great 
"  atmospheric  laws  which  it  may  be  most  desirable  to 
"  develope." 

The  letter  from  the  Board  of  Trade  went  on  to  state 
that,  "  as  it  may  possibly  happen  that  observations  on  land 
"  upon  an  extensive  scale  may  hereafter  be  made  and  dis- 
"  ciissed  in  the  same  office,  it  is  desirable  that  in  framing 
"  the  reply  such  a  contingency  should  be  borne  in  mind 
"  and  jirovided  for." 

Upon  receipt  of  this  communication,  the  President  and 
Council  deemed  it  advisable,  before  making  a  reply,  to 
obtain  the  o])inion3  of  those  among  their  own  and  their 
foreign  members  who  uere  known  aa  distinguished  culti- 
vators of  meteorological  science;  as  well  as  of  others  in 
foreign  countries  who  either  held  offices  connected  with 
the  advancement  of  meteorology,  or  had  otherwise  devoted 
themselves  to  that  branch  of  science. 

A  circular  was  accordingly  addressed  to  those  gentlemen 
containmg  a  copy  of  the  communication  from  the  Board  of 
Trade,  and  a  request  to  be  favoured  with  any  suggestion 
that  might  aid  Her  Majesty's  Government  in  an  under- 
taking which  was  obviously  one  of  general  concernment. 

Replies  having  been  received  and  submitted  to  the  cfui- 
sideration  of  a  special  committee,  the  draft  of  a  reply  from 
the  President  and  Coimcil  of  the  Royal  Society  to  the 
Board  of  Trnde  was  ])rc])Eired.  and  being  ajiproved,  was 
communicated  to,  tlic  Board  on  February  22d,  1855.  The 
reply  was  as  folloi^'s  : — 

"  Reply  of  the  President  and  Council  of  the  Royal  Society 
"  to  an  application  from  the  Lords  of  the  Committee 
"  of  Privy  Council  for  Trade,  on  the  subject  of  Marine 
"  Meteorological  Observations.'' — Feb.  22nd,  1855. 

[This  letter  was  communicated  to  the  Royal  Society  in 
pursuance  of  a  resolution  of  the  Council.  The  secretary  ex- 
plained that  it  had  been  drawn  up  by  the  treasurer.  Colonel 
Sabine,  and  submitted,  before  final  adoption  by  the  Council, 
to  several  Fellows  of  the  Society  specially  conversant  with 
the  subjects  to  which  it  refers.  The  letter  was  addressed 
to  the  Secretary  of  the  Lords  of  the  Committee  of  the  Privy 
Council  for  Trade.! 


Royal  Society,  Smnerset  House, 
Sir,  February  22,  1855. 

Ix  the  month  of  June  last  the  Lords  of  the  Com- 
mittee of  the  Privy  Council  for  Trade  caused  a  letter  to  be 
addressed  to  the  President  and  Council  of  the  Royal  So- 
ciety, acfpiainting  them  that  their  Lordships  were  about  to 
submit  to  Parliament  an  estimate  for  an  office  for  the  dis- 
cussion of  the  observations  on  meteorology,  to  be  made  at 
sea  in  all  parts  of  the  globe,  in  conformity  with  the  recom- 
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mendation  of  ;i  conference  lipid  at  Brussels  in  1853 ;  and 
that  they  were  aJjuut  to  coi:istruct  a  set  f>i'  forms  for  the  use 
of  that  office,  in  which  they  proposed  to  pubhsh  from  time 
to  time  and  to  circulate  such  statistical  results  ohtained  by 
means  of  the  oljservations  referred  to.  as  might  be  con- 
sidtred  most  desirable  by  men  learned  in  the  science  of 
nictoorolofiy.  in  addition  to  such  other  information  as  might 
be  required  for  the  ])in'poses  of  navigation. 

IIef»re  doing  so,  howover,  their  Lunl.'shiiJs  were  desirous 
of  having  the  opinion  of  the  Royal  Society  as  to  what  were 
the  great  desiderata  in  meteorological  science;  and  iw  to 
the  forms  which  may  be  best  calculated  to  exidbit  the 
grL'at  atmospheric  laws  which  it  may  he  most  desirable  to 
de^'eIoi)e. 

'i'lieir  Lordships  further  state,  that  as  it  may  |)ossii)ly 
happen  that  ohscrvationa  on  land  n|>()n  an  extended  scale 
may  hereafter  be  maile  and  discui?sed  in  Ihe  same  <i(ricc,  it 
is  (Ifsimble  that  the  rejily  of  the  Royal  Society  rdinuld  kci/i) 
in  view  and  provide  for  such  a  contingency. 

iH'cply  impressed  witli  a  sense  of  the  magnitude  ami 
importance  of  the  work  which  hns  been  thus  unilci-f.nkun 
by  Mer  Majesty's  Government  anil  coniidcd  to  the  Hoarrl 
of  Trade,  and  fully  appreciating  the  honour  of  being  con- 
suUed.  and  the  responsibility  of  the  reply  which  tlicy  arc 
called  upon  to  make;  considering  also  that  Ijy  including 
the  contingency  of  himl  observations,  the  inquiry  is,  in  fact, 
co-cxtensive  with  the  requirements  of  meteorology  (jver  all 
accessible  parts  of  the  earth's  surfarc.  the  President  and 
C{)uncil  of  the  Royal  Society  deemed  it  advisable,  before 
making  their  reply,  to  obtain  the  o]>iiiion  of  those  amongst 
tiieir  foreign  members  who  are  kno^m  as  distinguished  cul- 
tivitors  of  meteorological  science,  as  well  as  of  others  in 
foieign  countries  wlio  either  hold  offices  connected  willi  tlio 
ad\'iinceniont  of  meteorology,  or  h;n'C  otherwise  devoted 
themselves  to  this  branch  of  science. 

A  circular  v.'as  accordiiiijlj' addressed  to  several  geiitlc- 
men  whose  names  wci'c  Iraiismitted  to  t)ie  Board  of  Trade 
in  June  last,  containing  a  co]iy  of  the  communication  from 
the  Board  of  Trade,  and  a  reiiuest  to  be  favoured  witli  any 
suggestions  which  might  aid  Iler  ^Majesty's  Government 
in  an  undertaking  which  was  obx'iously  one  of  gcJieral 
concernment. 

RepHes  in  snme  degree  r>f  detail  have  been  received  from 
five  of  these  gentlemen,'''  copies  of  which  are  Jierewith 
transmitted. 

The  Tresident  and  Council  arc  glad  lo  avail  themselves 
of  this  opportunity  of  expressing  their  acknowledgments  lo 
tlie-e  gentlemen,  am!  more  particularly  to  Professor  Dove. 
Director  of  the  Meteorological  Establishments  and  Insti- 
tutii.ins  in  Prussia,  whose  zeal  fur  fhc  advancement  of 
m.':i'itrology  induced  him  to  rcjiair  personally  to  England, 
unil  1o  join  himself  to  the  committee  by  wli(;in  the  present 
reply  has  been  prejtared.  Those  wlio  arc  most  f:imdiar 
wiih  the  labours  and  writings  of  this  eminent  meteorulngist 
■will  best  be  able  to  ajipreclate  the  value  of  his  co-operation. 
The  President  and  (Joiincit  have  consiilered  it  as  the  most 
convenient  course  to  divide  their  rcjdy  under  the  different 
heads  into  which  the  subject  naturally  in-anches.  But 
before  they  proceed  1o  treat  of  these,  they  wish  to  remark 
generally  that  one  of  the  chief  imj>edimcnts  to  the  advance- 
ment of  meteorology  consists  in  the  very  slow  jirogrrss 
wliich  is  made  in  the  transmission  from' one  eountiy  to 
another  of  the  observalions  and  di:■i(■|l^sions  on  which, 
unda-  the  fostering  n.id  of  different  Chivcrnnicnts.  so  mueli 
labour  ih  bestowed  in  J-hn-opeamI  Annrica;  and  tlK-ywoidd 
tlierefore  rccoinm-rid  that  ;;uch  steps  as  ui;iy  nppVar  i\v- 
sirabJe  .diouJd  Ih;  taken  by  Iler  Majc;;(y's  (Jovenimnit  1o 
promote,  anrl  fafiliUtte  Ihe  mutual  iiilerl-liinigc  of  nicJcuro- 
lo/.'ical  puldicatirjiis  emanating  from  Ihc  <;i?vernniriH^i  ,.C 
diU'erent  countries. 


[\u 


It  is  known  tiiat considerable  diff 
r^i'irianent  ciiarueti  r,  iire  fonml  h.  r 
letrJo  )»ressnre  in  thMei-i:iit  pl.-iccs  ; 

ariations   in  the   pM'ssinr  in  ^lili',  n/il,  m.jiil  I,  ,  imj    Mr, 
I,  the  same  |.l;^r::  ;,,■<■  vr/  M\rvru\.  in  dillVn'n!    p:nl';  .',r'| 
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globe  accessible  by  land  or  sea,  tables,  showing  the  mean 
barometric  pressure  in  the  year,  in  eock  month  of  the  year, 
andz'ji  the  four  meteorological  seasons, — on  land,  at  all 
stations  of  observation, — and  at  sea,  corresponding  to  the 
middle  points  of  spaces  bounded  hy  geographical  latitudes 
and  longitudes,  not  far  distant  from  each  other. 

'I'he  manner  of  forming  such  tables  from  the  marine 
obser\'ationy  which  are  now  proposed  to  be  made,  by  collect- 
ing together  obser\'ations  ol'  the  same  month  in  sepaj-ate 
letlgcrs,  each  of  whieli  should  correspond  to  a  geoyraphical 
space  comprised  between  specified  meridians  and  parallels, 
and  to  a  particular  moiit/i,  is  too  oljvious  to  require  to  be 
further  dwelt  upon.  'Plie  distances  apart  of  the  meridians 
and  i»arallels  will  require  to  be  \'aried  in  different  parts  of 
the  globe,  so  that  the  magnitudes  of  the  si>accs  which  they 
enclose,  and  for  each  of  which  a  table  will  Ijc  formed,  may 
be  more  ci re mn scribed,  wlien  the  rapidity  of  the  \'ariation 
of  the  jiarticular  ]ihcnomenon  to  be  elucidated  is  greatest 
in  regard  to  geographical  space.  Their  magnitude  will  also 
necessarily  vary  with  the  nmnber  of  observations  which  it 
may  be  ]iossiblc  to  collect  in  each  space,  inasmuch  as  it  is 
well  known  that  there  are  extensive  portions  of  the  ocean 
■which  arc  scarcely  ever  traversed  by  ships,  whilst  other 
portions  may  be  viewed  as  the  highways  of  a  constant 
traffic. 

The  strict  comparability  of  observations  made  in  different 
shi|)s  may  jierhaps  be  best  asstired,  by  hunting  the  ob- 
ser^'ations  to  those  made  with  instruments  compared 
at  the  Kew  Observatory,  before  and  after  tlieir  employ- 
ment in  ]>articular  ships.  From  the  nature  of  their 
construction,  the  barometers  with  which  Her  Majesty's 
navy  ami  the  mercantile  marine  are  to  be  supplied  are  not 
very  bablr  to  derangement,  except  from  sueh  accidents  as 
would  destroy  them  altogether.  Under  present  arrange- 
ments they  will  al!  be  carefully  comjiarol  ,it  Ivjw  before 
they  are  sent  to  the  Admiralty  or  to  the  Board  of  Trade; 
and  similar  arrangements  may  easily  be  made  by  ivliich 
they  may  he  returned  to  Kew  for  re-examination  at  the 
expiration  of  each  tour  of  service.  The  comparison  of 
barometers,  when  embarked  and  in  use.  with  standards,  or 
supposed  standards,  at  ports  which  the  vessels  may  visit, 
entails  many  inconveniences,  and  is  in  many  respects  a 
far  less  satisfactory  method.  The  hmitation*  here  recom- 
mended is  not,  ho^wever.  to  be  understood  as  apjdicable  io 
the  case  of  other  establishments  than  Kew.  where  a  special 
provision  may  be  made  for  an  equally  careful  and  coiTect 
examination. 

At  land  stations,  in  addition  to  projter  measm-es  to  assure 
the  correctness  of  the  barometer  and  consequent  com- 
I)arabdity  of  the  observations,  care  should  be  taken  to 
ascertain,  by  the  l>est  ].ossible  me;ins  (inde-pcndentlv  of  the 
barometer  Itself),  the  hciL.dit  of  the  station  above  the  level 
of  the  sea  at  some  stated  localitv.  For  this  purpose  the 
extension  of  levels  for  the  construction  of  ralh^oads  will 
often  afford  facilities. 

It  may  he  desirable  to  indicate  some  of  the  loc^ditics 
where  the  data.wbieit  tables  such  as  those  ^hich  have  been 
sjiokcn  ol  would  cxliibit.  arc  required  for  the  solution  of 
problems  of  immediate  interest. 

v.  It  is  known,  thrt,  o\'cr  the 
mean  annual   pressure  exists  near 
pressure  at  the  north  and  south  bordei-s  of  lli 
(l.'.rto;{ir  north  nnd  south  latiluile^l;  and  it  is  i.rohable 
that  ironi  sumlar  causes  .slnii'    -     '  .  .'  . 
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nected  with  the  causes  of  these  variations,  and  require  to  be 
known  for  their  more  perfect  elucidation. 

The  importance,  indeed,  of  a  full  and  complete  know- 
ledge of  the  ■^'■ariations  which  take  place  in  the  limits  of  the 
trade-winds  generally  in  both  hemispheres,  at  different 
seasons  of  tlic  year,  has  lony  been  recognised.  On  this  ac- 
count, although  the  present  section  is  headed  "  Barometer," 
it  may  be  well  to  remark  here,  that  it  is  desirable  that  the 
forms  supplied  to  shij)s  should  contain  headings,  calling 
for  a  special  record  of  the  latitude  and  longitude  where 
the  trade-wind  is  first  met  with,  and  where  it  is  first  found 
to  fail. 

'2".  The  great  extent  of  continental  space  in  Northern 
Asia  causes,  by  reason  of  the  great  heat  of  the  summer  and 
the  ascending  current  produced  thereby,  a  remarkable 
diminution  of  atmospheric  pressure  in  the  summer  months, 
extending  in  the  north  to  the  Polar  Sea,  and  on  the  Euro- 
pean side  as  far  as  Moscow.  Towards  the  east  it  is  known 
to  include  the  coasts  of  China  and  Japan,  Imt  the  extent 
of  this  great  diminution  of  summer  pressure  beyond  the 
coasts  thus  named  is  not  known,  A  determination  of  the 
monthly  variation  of  the  pressure  over  the  adjacent  parts  of 
the  Pacihc  Ocean  is  therefore  a  desideratum;  and  for  the 
same  object  it  is  desirable  to  have  a  more  acciu'ate  know- 
ledge than  we  now  possess  of  the  prevailing  direction  of 
the  wind  in  different  seasons  in  the  vicinity  of  the  coasts  of 
China  and  Japan. 

:v.  AVith  reference  to  regions  or  districts  of  increased  or 
duninished  mean  awimul  pressure,  it  is  known  that  in  certain 
districts  in  the  temperate  and  polar  zones,  such  as  in  the 
vicinity  of  Cape  Horn  extending  into  the  Antarctic  Polar 
Ocean,  and  in  the  vicinity  of  Iceland,  the  mean  annual 
barometric  pressure  is  considerably  less  than  the  average 
])ressure  on  the  surface  of  the  globe  generally;  and  that 
anomalous  differences,  also  of  considerable  amount,  exist  in 
the  mean  annual  pressure  in  different  parts  of  the  Arctic 
Ocean.  These  all  require  special  attention,  with  a  view  to 
obtain  a  more  perfect  knowledge  of  the  facts,  in  regard  to 
their  amount,  geographical  extension,  and  variation  with 
the  change  of  seasons,  as  well  as  to  the  elucidation  of  their 
causes. 

Dry  Air  ciiid  Aqueous  Vapour, 

The  a]iparcntly  anomalous  variations  which  have  been 
noticed  to  exist  in  the  mean  annual  barometric  pressure, 
and  in  its  distribution  in  the  different  seasons  and  months 
of  the  year,  are  abo  found  to  exist  in  each  of  the  two  con- 
stituent pressures  which  conjointly  constitute  the  barome- 
tric pressure.  In  i)rder  to  study  the  problems,  connected 
with  these  departures  from  a  state  of  equilibrium,  under  their 
most  simple  forms, — and  generally  for  the  true  understand- 
ing of  almost  all  the  great  laws  of  atmospheric  change, — it 
is  necessary  to  have  a  separate  knowledge  of  the  two  con- 
stituents (viz.,  the  pressures  of  the  dry  air  and  of  the  aqueous 
vapour)  which  we  are  accustomed  to  measure  together  by 
the  Ijarometer.  This  separate  knowledge  is  obtained  by 
means  of  the  hygrometer,  wliich  determines  the  elasticity 
of  the  vapour,  and  leads  to  the  determination  of  that  of  the 
dry  air,  by  enabling  us  to  deduct  the  elasticity  of  the  vapour 
from  that  of  the  whole  barometric  pressure.  It  is  therefore 
extremely  desirable  that  tables,  similar  to  those  recom- 
mended under  the  preceding  head  of  the  barometer,  should 
be  formed  at  every  land  station,  and  over  the  ocean  at  the 
centres  of  geographical  spaces  bounded  by  certain  values  of 
latitude  and  longitude,  for  the  annual,  monthly,  and  season 
pressures— 1,  of  the  aqueous  vapour;  and  2,  of  the  dry 
air  :  each  considered  separately.  Each  of  the  said  geogra- 
phical spaces  will  require  its  appro]>riate  ledger  for  each  of 
the  twelve  months. 

It  may  be  desirable  to  notice  one  or  two  of  the  jjroblems 
connected  with  extensive  and  important  atmospherical  laws 
which  may  be  materially  assisted  by  such  tables, 

1°.  By  the  operation  of  causes  which  are  too  well  known 
to  require  explanation  here,  the  dry  air  should  always  have 
a  minimum  pressure  in  the  hottest  months  of  the  year. 
But  we  know  that  there  are  places  where  the  contraiy  pre- 
vails, namely,  that  the  pressiu'e  of  the  dry  air  is  greater 
in  summer  than  in  winter.  We  al&o  know  that  when  com- 
parison is  made  between  places  in  the  same  latitude,  and 
having  the  same  (or  very  nearly  the  same)  differences 
of  temjierature  in  summer  and  in  winter,  the  differences 
between  the  summer  and  winter  pressures  of  the  dry  air 
are  found  to  be  subject  to  many  remarkable  anomahes. 
The  variations  in  the  pressure  of  the  dry  air  do  not  therefore, 
as  might  be  at  first  imagined,  depend  altogether  on  the 
differences  between  the  summer  and  winter  temperatures  at 
the  places  where  the  variations  themselves  occur.  The 
increased  pressure  in  the  hottest  months  a])pears  rather  to 
point  to  the  existence  of  an  overflow  of  air  in  the  higher 
regions  of  the  atmosphere  from  lateral  sources,  the  stati- 


cal pressure  at  the  base  of  the  column  being  increased  by 
the  augmentation  of  the  superiucuml)ent  mass  of  air 
arising  from  an  influx  in  the  upper  portion.  Such  lateral 
sources  may  well  be  supposed  to  be  due  to  excessive  ascen- 
sional currents  caused  by  excessive  summer  heats  in  certain 
places  of  the  globe  (as,  for  example,  in  Central  Asia). 
iN'ow  the  lateral  overflow  from  such  sources,  traversing 
in  the  shape  of  cuiTents  the  higher  regions  of  the  atmo- 
sphere and  encountering  the  well-known  general  current 
flowing  from  the  equator  towards  the  pole,  has  been 
recently  assigned  with  considerable  probabihty  (derived 
from  its  correspondence  with  many  otherwise  anomalous 
phenomena  already  known,  and  which  all  receive  an 
explanation  from  such  supposition)  to  be  the  original 
source  or  primary  cause  of  the  rotatintj  storms  or  cyclones, 
so  well  known  in  the  West  Indies  and  in  China  under  the 
names  of  hurricanes  and  typhoons.  A  single  illustration 
may  be  desirable.  Let  it  be  supposed  that  such  an  exces- 
sive ascensional  current  exists  over  the  greatly  heated 
parts  of  Asia  and  Africa  in  the  northern  tropical  zone, — 
giving  rise,  in  the  continuation  of  the  same  zone  over  the 
Atlantic  Ocean,  to  a  lateral  current  in  the  up]>er  regions  ; 
this  would  then  be  a  current  prevailing  in  those  regions 
from  east  to  west:  and  it  would  encounter  over  the 
Atlantic  Ocean  the  well-known  upper  cuiTent  proceeding 
from  the  equator  towards  the  pole,  which  is  a  current  from 
the  south-west.  An  easterly  current  impinging  on  a 
south-west  current  may  gi^'e  rise,  hy  well-known  laws,  to  a 
rotatory  motion  in  the  atmosphere,  of  which  the  direction 
may  be  the  same  as  that  which  characterises  the  cyclones  of 
the  Northern  Hemisphere.  To  test  the  accuracy  of  this 
explanation,  we  desire  to  he  acquainted  with  the  variations 
which  the  mean  pressure  of  the  dry  air  undergoes  in  the 
different  seasons  in  the  jjart  of  the  globe  where,  according 
to  this  explanation,  considerable  variations  having  par- 
ticular characters  ought  to  be  found. 

2".  We  have  named  one  of  the  ex])lanations  which  have 
been  recently  offered  of  the  primary  cause  of  the  northern 
cyclones.  Another  mode  of  explanation  has  been  pro- 
posed, by  assuming  the  condensation  of  large  quantities  of 
vapour,  and  the  consequent  influx  of  air  to  supply  the 
place.  In  such  case  the  phenomena  are  to  he  tested  in 
considerable  measure  by  the  variations  which  the  other 
constituent  of  the  barometric  pressure,  namely,  the  aqueous 
vapour,  undergoes. 

3".  The  surface  of  sea  in  the  Southern  Hemisphere 
much  exceeds  that  in  the  Noi'thern  Hemisphere.  It  is 
therefore  proljable  that  at  the  season  when  the  sun  is  over 
the  Southern  Hemisphere,  evaporation  over  the  whole 
surface  of  the  globe  is  more  considerable  than  in  the 
opposite  season  when  the  srm  is  over  the  Northern  Hemi- 
sphere. Supi)osing  the  pressure  of  the  dry  air  to  be  a 
constant,  the  difference  of  evaporation  in  the  two  seasons 
may  thus  produce  for  the  whole  globe  an  annual  barometric 
variation,  the  aggregate  barometric  preissure  over  the  whole 
surface  being  highest  during  the  northern  winter.  The 
sejjaration  of  the  barometric  pressure  into  its  two  con- 
stituent pressures  would  give  direct  and  conclusive  evidence 
of  the  cause  to  which  such  a  barometric  variation  should 
be  ascribed.  It  would  also  follow,  that  evaporation  being 
greatest  in  the  south,  and  condensation  greatest  in  the 
north,  the  water  which  proceeds  from  south  to  north  in 
a  state  of  vapour  would  have  to  return  to  the  south  in  a 
li{|uid  state,  and  might  possibly  exert  some  discernible  in- 
fluence on  the  currents  of  the  ocean.  The  tests  by  whic)i 
the  truth  of  the  suppositions  thus  advanced  may  be  deter- 
mined are  the  variations  of  the  meteorological  elements  in 
different  seasons  and  months,  determined  by  methods  and 
instruments  strictly  comparable  with  each  other,  and 
arranged  in  such  tables  as  have  been  suggested.  A  still 
more  direct  test  would  indeed  be  furnished  by  the  fact  (if 
it  could  be  ascertained),  that  the  (|uantity  of  rain  which 
falls  in  the  Northern  is  greater  than  that  which  falls  in  the 
Southern  Hemisphere;  and  by  examining  its  distribiitioii 
into  the  different  months  and  seasons  of  its  occurrence. 
Data  for' such  conclusions  are  as  yet  veryinsuf&cient ;  they 
should  always,  howevci',  form  a  part  of  the  record  at  all 
land  stations  where  registers  are  kept. 

In  order  that  all  observations  of  the  elasticity  of  tiic 
aqueous  vapour  may  be  strictly  comparable,  it  is  desirable 
that  all  should  be  computed  by  the  same  tables ;  those 
founded  upon  the  experiments  of  MM.  Regnault  and 
Magnus  may  be  most  suitably  recommended  for  this  pur- 
pose, not  only  on  their  general  merits,  but  also  as  Iteing 
likely  to  be  most  generally  adopted  by  observers  in  other 
countries. 

Temperature  of  I  lie  Air. 

Tables  of  the  mean  temperature  of  the  air  in  the  year, 
and  in  the  different  months  and  seasons  of  the  year,  at 
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above  1,000  stations  on  the  f?lol)e,  have  recently  been  com- 
puted by  Professor  Dove,  and  published  under  the  aus])ices 
of  the  Royal  Academy  of  Sciences  at  Berlin.  This  work— 
which  is  a  true  model  of  the  method  in  which  a  great  body 
of  meteoroloKical  facts,  collected  by  different  observers  and 
at  different  times,  should  be  bruught  together  and  co- 
ordinated— has  conducted,  as  is  well  known,  to  conclusions 
of  very  considerable  importance  in  their  l)earin^  on  clima- 
tolofiy,  and  on  the  general  huvs  of  the  distrihution  of  heat 
on  the  surface  of  the  globe.  These  tables  ha\'e,  however, 
been  formed  e.\'clusively  from  ohscrvations  made  o«  laud. 
For  the  comjiletion  of  this  great  work  of  jiliysical  geo- 
graphy, there  is  yet  wanting  a  similar  invoatigatiim  fur  the 
oceanic  portion;  and  this  we  may  hopefully  anticipate  as 
likely  to  be  now  accomplished  liy  means  of  the  marine 
observations  about  to  lie  undertaken.  In  the  case  of  the 
temperature  of  the  air,  as  in  that  of  the  atmospheric  |)res- 
sure  previously  adverted  to,  the  centres  of  geogra|iliir;d 
spaces  bounded  by  certain  latitudes  and  longitudes  will 
form  points  of  concentration  for  observations,  which  may 
be  made  within  those  spaces,  not  only  l)y  the  same  but 
also  by  different  ships;  provided  that  the  system  be 
steadily  maintained  of  emjiloying  only  instruments  winch 
shall  have  been  examined,  and  their  intercom [larability 
ascertained,  by  a  competent  and  iTS[iansihlc  authority;  and 
pro\'i(lL'd  tliat  no  observations  be  used  but  those  in  which 
careful  attention  shall  have  been  given  to  the  precantions 
which  it  will  be  necessary  to  ado[)t,  for  the  ]jurposc  of 
obtaining  the  correct  knowledge  of  the  temperature  of  tlie 
external  air,  amidst  the  many  disturbing  influences  from 
heat  and  moisture  so  difficult  to  escape  on  board  ttd|i.  In 
this  respect  additional  precautions  must  be  used  if  niff/it 
ohsercatioiis  arc  to  be  required,  since  the  ordinary  difficul- 
ties are  necessarily  much  enhanced  by  the  employment  of 
artificial  light.  Amongst  tiie  instructions  which  will  be 
required,  perhaps  there  will  be  none  which  will  need  to  be 
more  carefully  drawn  than  those  for  obtaining  the  correct 
temperature  of  the  external  air  under  the  continually 
varying  circumstances  that  [jresent  themselves  on  board 
Bhip. 

In  regard  to  land  stations  Professor  Dove's  tables  have 
shown  that  data  are  still  pressingly  required  from  the 
British  Xorth  American  possessions  mtermediate  between 
the  stations  of  the  Arctic  lix|)editions  and  those  of  the 
United  States;  and  that  the  deficiency  extends  across  the 
whole  Xorth  American  continent  in  tliose  latitudes  frona 
the  Atlantic  to  the  Pacific.  Professor  Dove  has  also  indi- 
cated as  desiderata,  observations  at  the  British  military 
stations  in  the  Mediterranean  (Ciibraltar,  Malta,  and 
Corfu),  and  artmnd  the  coasts  of  Australia  and  New 
Zealand  :  also  that  hoarbj  observations  continued  fur  at 
least  one  year,  are  particularly  required  at  some  one  station 
in  the  West  Indies  to  supply  tlie  diurnal  corrections  for 
existing  observations. 

Whilst  the  study  of  the  distribution  of  heat  at  the  sur- 
face of  the  globe  has  thus  been  making  progress,  m  rcsjiect 
to  the  mean  annual  temperatuTi:  in  different  places,  and  to 
its  periodical  variations  in  different  parts  of  the  year  at  the 
same  place,  the  attention  of  physical  geographers  has  re- 
cently been  directed  (and  with  great  ])romise  of  important 
results  to  the  material  interests-nf  men  as  well  as  to  general 
science)  to  the  causes  of  those  tluctuations  in  the  tempera- 
ture, or  departures  from  its  mean  or  noriniil  state  at  tlie 
same  place  and  at  the  same  period  of  the  year,  which  have 
received  the  name  of  "  non-piTiodic  variations."  It  is 
known  that  these  frequently  affect  extensive  [jortinns  of  tlic 
globe  at  the  same  time  ;  and  arc  .generally,  if  not  ahv;iy;>, 
aceom])aniefi  by  a  fluctuation  of  an  op]}osite  character,  jut- 
vailing  at  the  same  time  in  some  adjoiniiig  Ijut  dJNtaiit 
region;  so  that  by  the  eonipari.son  of  synchronijus  (jbscr- 
vations  a  progression  is  traceable,  from  a  locahty  of  maxi- 
mum increased  li(-at  in  one  region,  to  om;  of  nnLvlniiiin 
diminislicd  heat  in  another  region.  l''or  tlic  i bimliilion  ol' 
the  non-periodic  variations  even  wiiiilhlij  mc;iTis  nw  insnlli- 
cient;  and  the  rier;es«ity  lias  h(-en  i'elt  of  c(jni|niting  the 
mean  temperaturcii  for  |jerioiln  of  rniich  slu.rter  duralinn. 
The  nieteorologicid  iiiHtitution.s  i,[  Lliosc  of  1bc  lOnj'npcim 
States  which  have  tukeii  the  I'onMtiost  part  jo  tlir  prose- 
cution of  meteon.logy  liuvr-  in  ronseqiK'ncc  jidoplud  ///v- 
day  mcunn  us  the  most  ^;llituble  inteniicdialr  gi-ad;ttii,ri 
betwcefL  daily  and  montlily  nicans :  ji,nrl  us  iim  (■\id('niT 
of  the  conviction  wbicli  is  rtiliTlaiiieil  of  l.lic  i;ihir  of  ih.' 
conclusionH  to  wliiib  tliis  ini'r,Htig;iti<jii  \:\  hkcly  h,  Ii-h|,  a 
has  been  eon,4idercil  worth  wliili;  to  imdn'tiikr  Ihi'  pj',,- 
digious  labour  of  caiculittiut,'  \.\u-  livc-ihiy  nirii.Tis  <,r  I  he 
mo,st  reliable  exi.sting  ohycrviitioiin  rlmbij,'  a  feiitiiry  luisl 
'I'his  work  is  already  far  advanced;  and  it  ciuniut  lie  ti.ii 
strongly  reKomm<;nded,  that  at  all  (i\cd  utatioriM,  wlin-r 
observations  nhall  hereafter  lie  made  with  snIlifirnL  v.n-v  In 
be  wortb  rrecirding,  fivc-day  means  mny  iiivni'liibly  be  ;ir|ilri] 
to    tlic   daily,   monthly,   and    iinnual    means  into  wliicli  (lie 


observations  are  usually  collected.  The  five-day  means 
shoidd  always  commence  with  January  1,  for  the  purpose 
of  preserving  the  uniformity  at  different  stations,  which  is 
essential  for  comparison :  in  leap  years,  the  period  which 
includes  the  2!)th  of  February  will  be  of  six  days. 

In  treating  climatology  as  a  science,  it  is  desirable  that 
some  correct  and  convenient  mode  should  be  adopted  for 
computing  and  expressing  the  comparative  variability  to 
which  the  temperature  in  different  parts  of  the  globe,  and 
in  different  parts  of  the  year  in  the  same  ])lace,  is  subject 
from  non-periodic  causes.  'Yhc  probahle  variability  com\mted 
on  the  same  juiuciple  as  the  probable  error  of  each  of  a 
numlter  of  jnde|)cndeiit  observations  has  recently  been 
suggestei!  as  fuL7Ufibing  an  index  "  of  the  probable  daily 
non-periddie  variation  "  at  the  <lifferent  seasons  of  the 
year  ;  and  its  iise  in  this  res|iect  has  been  exemplified  by 
calcidations  of  the  "index"  from  the  five-day  means  of 
twelve  yeacH  of  observations  at  'I'uronto,  in  Canada  (Phil, 
Trans.,  IHfj.'i,  Art.  \'.).  An  index  of  this  description  is  of 
course  of  aljsnlute  and  genefal  application,  supplying  the 
means  of  fomj);iring  the  |irobable  vari;ibility  of  the  tempera- 
ture in  dilfereiit  seiisons  at  ilifferfiif  places  (where  the  same 
method  of  cumjiutation  is  adopteilj  as  v.'cU  as  at  the  s«w 
place.  It  iy  desirable  that  this  (or  some  preferable  method 
if  such  can  be  devised  for  obtaining  the  same  object)  should 
be  adopted  by  those  who  may  desire  to  make  their  obser- 
vations practically  useful  for  sanitary  or  agricultural 
purpfjses.  or  for  any  of  tlic  great  variety  of  objects  for 
which  climatic  peculiarities  arc  required  to  lie  known. 
Having  these  three  diita,  \'iz.,  the  mean  annual  temperature, 
— i(s  periodical  changes  in  ]es}ject  to  da\-s.  months,  and 
seasons, — and  the  measure  of  its  liability  to  non-))eriodic 
(or  what  would  commonly  be  called,  irregular)  variations, — 
wc  may  consider  that  we  jiossess  as  couijilete  a  representa- 
tion of  tlie  climate  of  any  particular  place  (so  fur  as 
tem])eraturc  is  concerned),  as  the  present  state  of  our 
knowledge  jiermits. 

It  is  obvious  that  much  of  wliat  has  been  said  under 
this  article  is  more  a]i])licable  to  land  than  to  sea  obwrva- 
tions;  but  the  letter  of  the  Board  of  Trade,  to  which  this 
is  a  rcjily,  recjuests  that  both  shoidd  be  contemplated. 

Tcmpcralnrc  of  the   Sea.   and   hn-estlgatir>ns   rrfjarding 
Currents. 

It  is  unnecessary  to  dwell  on  the  practical  importance  to 
nnrujalion  of  a  correct  knowledge  of  the  currents  of  the 
ocean;  their  direction,  extent,  I'docity,  and  the  tcmjiera- 
turc  of  tlie  surface-water  relatively  to  the  oidinary  ocean 
temperature  in  the  same  latitude  ;  together  with  the 
variations  in  all  these  respects  which  currents  exjiericnce  in 
dilferent  jiarts  of  the  year,  and  in  different  i)arts  of  then- 
course.  As  the  inforinutiun  on  these  point?  which  may  be 
expected  to  follow  from  the  measures  adojiteti  b_v  the  Board 
of  Trade  must  necessarily  depentl  m  great  degree  on  the 
intidliijC'ucf.  as  well  as  the  interest  taken  in  them  by  the 
observers,  it  is  desirable  that  the  instruetums  to  be  supplied 
with  the  meteorological  instruments  should  contain  a  brief 
summary  ()f  what  is  already  known  in  regard  to  the  jn-inci- 
pal  oceanic  currents;  accompanied  by  cliarts  on  which  their 
sup|iosed  limits  in  different  seasons,  and  the  \  ariations  in 
those  limits  which  nuvy  have  been  observed  in  particular 
years,  may  be  indicate<i,  with  notices  uf  the  particularities 
of  the  femperatm-e  of  the  surface-water  bv  w)dch  the 
presence  of  the  current  nuiy  be  recognised."  Forms  will 
also  be  re(iuired  for  use  in  such  locaUties.  in  which  the 
surface  temperalure.s  n.;iy  lie  recorded  at  hourlv  or  half- 
hourly  miervals.  uilb  I  he  corre.-]ionding  geographical 
positions  o|-  the  ship,  ;is  they  may  be  best  iulVrrcd  from 
observation  a, id  iveko.iing.  Tor  Muh  loealifies  also  it  wiU 
lie  necessary  ihat  the  Uibles  into  which  the  observaiions  of 
dill,  rent  ships ;il  different  seasons  arc  colleeted  sliouhl  have 
'i>''n>   hnnmhng    lines   of    latiliide    and 
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yeai's  may  perliaps  be  illustrated  by  circumatances  of  known 
occurrence  in  the  vicinity  of  our  own  coasts.  The  admirable 
researches  of  Major  Rennell  have  shown  that,  in  ordinary 
years,  the  warm  water  of  the  great  current  known  by  the 
name  of  the  Gulf-stream  is  not  found  to  the  east  of  the 
meridian  of  the  Azores,  the  sea  being  of  ordinary  ocean 
temperature  for  its  latitude,  at  all  seasons  and  in  every  direc- 
tion, in  the  great  space  comprised  between  the  Azores  and 
the  coasts  of  Europe  and  North  Africa;  but  Major  Rennell 
has  also  shown  that  on  two  occasions,  viz.,  in  17/6  and  in 
1821-1822,  the  warm  water  by  which  the  Gulf-stream  is 
characterised  throughout  its  whole  course  {beinff  several 
degrees  above  the  ordinary  ocean  temperature  in  the  same 
latitude),  was  found  to  extend  across  this  great  expanse  of 
ocean,  and  in  17/6  (in  particular)  was  traced  (by  Dr. 
Franklin)  quite  home  to  the  coast  of  Europe.  The  presence 
of  a  body  of  uniisually  heated  water,  extending  for  several 
hundred  miles  both  in  latitude  and  in  longitude,  and  con- 
tinuing for  several  weeks,  at  a  season  of  the  year  when  the 
prevailing  winds  blow  from  that  quarter  on  the  coasts  of 
England  and  France,  can  scarcely  be  imagined  to  be  with- 
out a  considerable  influence  on  the  relations  of  temperature 
and  moisture  in  those  countries.  In  accordance  with  this 
supposition,  we  find  in  the  meteorological  journals  of  the 
more  recent  period  (which  are  more  easily  accessible),  that 
the  state  of  the  weather  in  November  and  December  1821 
and  January  1822  was  so  unusual  in  the  southern  parts  of 
Great  Britain  and  in  France  as  to  have  excited  general 
observation;  we  find  it  characterised  as  "  most  extraordi- 
narily hot,  damp,  stormy,  and  oppressive,"  tbat  "  the  gales 
from  the  W.  and  S.W.  were  almost  without  intermission," 
"  the  fall  of  rain  was  excessive,"  and  "  the  bai-ometer  lower 
than  it  had  ever  been  known  for  35  years  before." 

There  can  be  little  doubt  that  Major  Rennell  was  right  in 
ascribing  the  unusual  extension  of  the  Gulf-stream  in  par- 
ticular years  to  its  greater  initial  velocity,  occasioned  by  a 
more  than  ordinary  difference  in  the  levels  of  the  Gulf  of 
Mexico  and  of  the  Atlantic  in  the  preceding  summer.  An 
imusual  height  of  the  Gulf  of  Mexico  at  the  head  of  the 
stream,  or  an  unusual  ^■elocity  of  the  stream  at  its  outset  in 
the  Strait  of  Florida,  are  facts  which  may  admit  of  being 
recognised  by  properly  directed  attention  ;  and  as  these 
must  precede,  by  many  weeks,  the  arrival  of  the  warm  water 
of  the  stream  at  above  3,000  miles  distance  from  its  outset, 
and  the  climatic  effects  thence  resulting,  it  might  be  possible 
to  anticipate  the  occun-ence  of  such  unusual  seasons  upon 
our  coasts. 

Much,  indeed,  may  undoubtedly  be  done  towards  the  in- 
crease of  our  partial  acquaintance  with  the  phenomena  of 
the  Gulf-stream,  and  of  its  counter  currents,  by  the  collec- 
tion and  co-ordination  of  observations  made  by  casual 
passages  of  ships  in  different  years  and  different  seasons 
across  different  parts  of  its  course;  but  for  that  full  and 
complete  knowledge  of  all  its  particulars,  which  should 
meet  the  maritime  and  scientific  requirements  of  the  period 
in  which  we  live,  we  must  await  the  disposition  of  Govern- 
ment to  accede  to  the  recommendation,  so  frequently  made 
to  them  by  the  most  eminent  hydro  graphical  authorities,  of 
a  specific  survey  of  the  stream  by  vessels  employed  for  that 
special  service.  What  has  been  recently  accomplished  by 
the  Government  of  the  United  States  in  this  respect  shows 
both  the  importance  of  the  in(j[uiry  and  the  great  extent  of 
the  research,  and  lends  great  weight  to  the  proposition, 
which  has  been  made  to  Her  Majesty's  Government  on  tlio 
part  of  the  United  States,  for  a  joint  survey  of  the  whole 
stream  by  vessels  of  the  two  countries.  The  establishment 
of  an  office  under  the  Board  of  Trade  specially  charged  with 
the  reduction  and  co-ordination  of  such  datamaymaterially 
facilitate  such  an  undertaking. 

Storms  or  Gales. 

It  is  much  to  be  desired,  both  for  the  purposes  of  navi- 
gation and  for  those  of  general  science,  that  the  captains  of 
Her  Majesty's  ships  and  masters  of  merchant  vessels  should 
be  correctly  and  thoroughly  instructed  in  the  methods  of 
distinguishing  in  all  cases  between  the  rotatory  stoi-ms  or 
gales,  which  are  properly  called  cyclones,  and  gales  of  a 
more  ordinary  character,  but  which  are  frequently  accom- 
panied by  a  veering  of  the  wind,  which,  under  certain  cir- 
cumstances, might  easily  be  confounded  with  the  phenomena 
of  cyclones,  though  due  to  a  I'ery  different  cause.  It  is 
recommended,  therefore,  that  the  instructions,  proposed  to 
be  given  to  ships  supplied  with  meteorological  instruments, 
should  contain  clear  and  simple  directions  for  distinguishing 
m  all  cases  and  under  all  circamstances  between  these  two 
kinds  of  storms,  and  that  the  forms  to  be  issued  for  re- 
cording the  meteorological  phenomena  during  great  atmo- 
spheric disturbances  should  comjirehend  a  notice  of  all  the 
particulars  which  are  required  for  forming  a  correct  judgment 
in  tliia  respect. 
26060.— II. 


Thtrnder-storms. 

It  is  known  that  in  the  high  latitudes  of  the  Northern  and 
Southern  Hemispheres  thunder-storms  are  almost  wholly 
unknown,  and  it  is  believed  tbat  they  are  of  very  rare 
occurrence  over  the  ocean  in  the  middle  latitudes  when 
distant  from  continents.  By  it,  suitable  classification  and 
arrangement  of  the  documents  which  will  be  henceforward 
received  by  the  Board  of  Trade,  statistical  tables  may  in 
process  of  time  be  formed,  showing  the  comparative  fre- 
quency of  these  phenomena  in  different  parts  of  the  ocean, 
and  in  different  months  of  the  year. 

It  is  knciwn  that  there  are  localities  on  the  globe  where, 
during  certain  months  of  the  year,  thunder-storms  may  be 
considered  as  a  periodical  phenomenon  of  daily  occurrence. 
In  the  Port  Royal  Mountains  in  Jamaica,  for  e.\ample, 
thunder-storms  are  said  to  take  place  daili/  about  the  hour 
of  noon  from  the  middle  of  November  to  the  middle  of 
April.  It  is  much  to  be  desired  that  a  full  and  precise 
account  of  such  thunder-storms,  and  of  the  circumstances 
in  which  they  appear  to  originate,  should  be  obtained. 

In  recording  the  phenomena  of  thunder  and  lightning  it 
is  desirable  to  state  the  duration  of  the  interval  between  the 
ii ashes  of  lightning  and  the  thunder  which  follows.  This 
may  be  done  by  means  of  a  seconds-hand  watch,  by  which 
the  time  of  the  apparition  of  the  ilash,  and  of  the  com- 
mencement (and  of  the  conclusion  also)  of  the  thunder 
may  be  noted.  The  interval  between  the  flash  and  the 
commencement  of  the  thunder  has  been  known  to  vary  in 
different  cases,  from  less  than  a  single  second  to  between  40 
and  50  seconds,  and  even  on  very  rare  occasions  to  exceed 
50  seconds.  The  two  forms  of  ordinary  hghtning,  viz., 
zigzag  (or  forked)  lightning,  and  sheet  lightning,  should 
always  be ,  distinguished  apart ;  and  particular  attention 
should  be  given  both  to  the  observation  and  to  the  record, 
in  the  rare  cases  when  zigzag  lightning  either  bifurcates  or 
returns  upwards.  A  special  notice  should  not  fail  to  be 
made  when  thunder  and  lightning,  or  either  separately, 
occur  in  a  perfectly  cloudless  sky.  When  globular  light- 
ning (balls  of  fire)  are  seen,  a  particular  record  should  be 
made  of  all  the  attendant  circumstances.  These  phenomena 
are  known  to  be  of  the  nature  of  lightning,  from  the  injury 
they  have  occasioned  in  ships  and  buildings  that  have  been 
struck  by  them  ;  but  they  differ  from  ordinary  lightning  not 
only  by  their  globular  shape,  but  by  the  length  of  time  they 
continue  visible,  and  by  their  slow  motion.  They  are  said 
to  occur  sometimes  without  the  usual  accompaniments  of  a 
stonn,  and  even  with  a  perfectly  serene  sky.  Conductors 
are  now  so  universally  employed  in  ships  that  it  may  seem 
almost  superflous  to  remark  that,  should  a  ship  be  struck 
by  lightning,  the  most  circumstantial  account  will  be  de- 
sirable of  the  course  which  the  lightning  took,  and  of  the 
injuries  it  occasioned ;  or  to  remind  the  seaman  that  it  is 
always  ]}rudent,  after  such  an  accident  has  befallen  a  ship, 
to  distrust  her  compasses  until  it  has  been  ascertained  that 
their  direction  has  not  been  altered.  Accidents  occurring 
071  land  from  lightning  will,  of  course,  receive  the  fullest 
attention  from  rneterologists  who  may  be  within  convenient 
distance  of  the  spot. 

Auroras  and  Fulling  Stars. 

Auroras  are  of  such  rare  occurrence  in  seas  frecpiented 
by  ships  engaged  in  commerce  that  it  may  seem  super- 
fluous to  give  any  particular  directions  for  their  observatiun 
at  sea;  and  land  observatories  are  already  abundantly  fur- 
nished with  such.  It  is,  of  course,  desirable  that  the 
meteorological  reports  received  from  shijis  should  always 
contain  a  notice  of  the  lime  and  place  where  auroras 
may  be  seen,  and  of  any  remarkable  features  that  may 
attract  attention. 

The  letter  from  Professor  Heis,  which  is  one  of  the 
foreign  communications  annexed,  indicates  the  ])rincipa! 
points  to  be  attended  to  in  the  instructions  wliicli  it  may 
be  desirable  to  draw  up  for  the  oliscrvation  of  "  falling 
stars."  For  directions  concerning  halos  and  parhelia,  a 
paper  by  Monsieur  Bravais,  in  the  "  Annuaire  Mttt'orolo- 
gique  de  la  France"  for  1851,  contains  suggestions  which 
will  be  found  of  much  value. 

Charls  of  the  Magnetic  Variation. 

Although  the  variation  of  the  compass  does  not  belong 
in  strictness  to  the  domain  of  meteorology,  it  has  been 
included,  with  great  propriety,  amongst  the  sulyects  treated 
of  by  the  Brussels  Conference,  and  should  not  therefore  be 
omitted  here.  It  is  scarcely  necessary  to  remark,  that 
whatever  may  have  been  the  practice  in  times  past,  when 
the  phenomena  of  the  earth's  magnetism  wore  less  under- 
stood than  at  present,  it  should   in  future  be  regarded  as 
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indispensable^  that  variation-charts  should  always  be  con- 
stmcted  for  a  particular  epoch,  and  that  all  parts  of  the 
chart  should  show  the  variation  corresponding  to  the  epoch 
for  which  it  is  couslnicted.  Such  charts  should  also  have, 
either  engraved  on  the  face  or  attached  in  some  convenient 
manner,  a  table  showing  the  approximate  annual  rate  of 
the  secular  change  of  the  vai'iation  in  the  different  latitudes 
smd  longitudes  comprised  :  so  that,  by  means  of  this  table, 
the  variation  taken  from  the  chart  for  any  particular  lati- 
tude and  longitude  may  be  corrected  to  the  year  for  which 
it  is  required,  if  that  should  happen  to  be  different  from 
the  epoch  for  which  the  chart  is  constructed. 

A  valuable  service  would  be  rendered  to  this  very  im- 
portant branch  of  hydrography,  if,  under  the  authority  of 
the  new  depai'tment  of  the  Coiu-d  of  Trade,  variation-charts 
for  the  North  and  South  Atlantic  Ocfuns,  for  the  North 
and  South  Pacific  Oceans,  for  the  Indian  Ocean,  and  for 
any  other  localities  in  which  the  requirements  of  navi- 
gation niigbt  call  for  them,  were  published  at  stated  inter- 
nals, corrected  for  the  secular  change  that  had  taken  place 
since  the  ])rcccding  publication.  Materials  would  be  fur- 
nished for  this  purpose  by  the  observations  which  are  now 
intended  to  be  made,  supposing  them  to  be  collected  and 
suitably  arranged  with  proper  references  to  date  and  to 
geographical  position,  and  to  the  original  reports  in  which 
the  results  and  the  data  on  which  they  were  founded  were 
cmumunicated.  By  means  of  these  observations  the  tables 
of  approximate  correction  for  secular  change  might  also  be 
altered  from  time  to  time  as  occasion  should  require,  since 
the  rate  of  secular  change  itself  is  not  constant. 

All  observed  variations,  communicated  or  employed  as 
':ita  upon  which  variation -charts  may  be  either  constructed 
J.-  corrected,  should  be  accompanied  by  other  observational 
data  (the  nature  of  which  ought  now  to  be  well  understood), 
fur  correcting  the  observed  variation  for  the  error  of  the 
compass  occasioned  by  the  ship's  iron.  It  is  also  strongly 
recommended  that  no  observations  be  received  as  data  for 
the  formation  or  correction  of  variation-charts,  but  such  as 
arc  accompanied  by  a  detailed  statement  of  the  principal 
elements  both  of  observation  and  of  calculation.  Proper 
forms  should  be  supphed  for  this  purpose  ;  or,  what  is  still 
better,  l)ook8  of  blank  forms  may  be  supjilied,  in  which  the 
observations  themselves  may  be  entered,  and  the  calcu- 
lations performed  by  which  the  results  are  obtained.  Such 
Ijonks  of  blank  forms  would  lie  found  extremely  useful  both 
l.M-  the  variation  of  the  needle  and  for  the  chronometrical 
iiingitude  (as  well  as  for  lunar  observations,  if  the  practice 
I  if  lunar  observations  be  not,  as  there  is  too  much  reason  to 
Icir  it  is,  almost  wholly  discontinued).  By  prejiaring  and 
i-.-uing  books  of  blank  forms  suitable  for  these  purposes, 
:  lid  by  requesting  their  return  in  accompaniment  with  the 
iitiier  reports  to  be  transmitted  to  the  Board  of  Trade  at 
ih;;  conclusion  of  a  voyage,  the  groundwork  would  be  laid 
;ur  tlie  attainment  of  greatly  improved  habits  of  accuracy 
\:\  iiractical  navigation  in  the  British  mercantile  marine. 

The  President  and  Council  are  aware  that  they  have 
not  exhausted  the  subject  of  this  reply  in  what  they  have 
i  lius  directed  me  to  address  to  you  ;  but  they  think  that  per- 
liups  they  have  noticed  as  many  points  as  may  be  desirable 
\'>Y  present  iiiicniwn,  and  they  desire  me  to  add  that  they 
\i-  II  he  at  all  times  ready  to  resume  the  consideration  if  rc- 
(inired,  and  to  Bupjily  any  further  suggestions  which  may 
sijjpear  likely  to  be  useful. 

I  have,  &c. 

W.  Shahi'ev, 
Sec.  R.S. 
(  M  the  Secretary  of  the  Lords  of  the  Committee 
of  Privy  Council  for  Trade. 

■|  lie  Md.eorob^gical  1  >epartment  of  the  Bo;iiii  of  'I'rade 
.':i  ,  iLili'jcijiiently  con.stltiifi.'d  under  the  authority  of  Mr. 
' "  Mi.vfJI,  ;ind   the  latu  Admiral   Fitzlloy  was  a])]iointed  as 

.  Iiiarl.  'I'he  instructions  iindiT  whirh  the  department 
.. .'  .  to  imrsue  it.H  labnur.H  were  bused  on  the  report 
■  I'  ivid  fioiTi  the  lloyul  Society.  Tlic  olijectto  be  Hti'udily 
!  (■[)t,  in  view  was  the  cnlIecLion,  and  subscquest  discnsfiion, 
r,r  facts  and  obycrvatitMiK  iiia<li5  at  sea,  too  nnincrous  to  Ijc 
'■oUccted  and  rliscuHKcd  by  private  pLTS(msj  and  tlie  [jubli- 
cation,  in  a  form  avaliahlc  to  seamen,  of  such  results  as 
miglit  be  immtfliatfly  nscful,  was  regarded  iifj  1hc  primary 
anil  principal  fiuictii.ri  of  the  oiUce.  The  pn.grn.sl.iciititni 
.,!'  weather  did  not  form  ii  part  of  the  duties  of  the  omce. 
;,:-i  originally  constituted.  l'n.^re>;sivcly,  however,  Adinind 
i'iizKoy  became  more  and  more  impre.4fjed  with  a  sen.se  of  the 
j,i-;jif,irid  im|ir»rtance  of  such  |iro(fiiosticationn,  which  were 
oommunicatcd  by  telegraph  to  the  jirineipiil  ports  of  the 
United  Kingdom.  The  attention  of  himself  and  his  dcimrt- 
mcnt  was  thus  gradually  diverted  from  tho  objeeta 
originally  recommended  to  him  ;  and  at  lengtli,  finding  tlic 
aeciimnration  of  ocean  statistics  increase  heyoiul  the 
divided  powera  of  hia  office  to  deal  with,  he  felt  himself 


justified  in  ceasing  to  accumulate   further    contributions 
'of  meteorological  observations  made  at  sea. 

Under  these  circumstances  the  Board  of  irade,  on 
Admiral  FitzRoy's  decease,  adopted  the  course  of  re-opemng 
the  communication  with  the  Royal  Society  by  a  letter 
dated  May  2fith,  1BG5,  referring  to  the  points  touched  upon 
in  their  earlier  communication  of  February  22d,  1855,  and 
requesting  "  any  observations  or  suggestions  which  the 
"  President  and  Council  of  the  Royal  Society  may  he 
"  wiUing  to  favour  them,  on  the  constitution  and  objects 
"  of  the  department,  and  the  manner  in  which  those 
"  objects  may  be  most  effectually  attained."  This  letter 
(dated  May  l.'(ith,  18(i5),  with  the  reply  (dated  June  15th, 
1865),  and  a  subsequent  letter  from  the  Secretary  of  the 
Board  of  Trade  (dated  October  24th,  1865),  and  the  reply 
(dated  November  2d,  1865),  are  subjoined:  — 

(JonKi:s['ONnENCE  between  the  Board  of  Tkade  and  the 
Royal  Society  relative  to  the  Meteorological 


OlTICE. 

Mr.  Farrer  to  the  President  -  May  26th,  1865. 

Rciily   -  -  -  -  June  15th,  18G5. 

Mr.  Farrer  to  the  President  -  October  24th,  1865, 

Reply  -  -  -  -  November  2d,  1865. 

"  Board  of  Trade,  Whitehall, 
Sir,  May  26,  1S65. 

"  I  am  directed  by  the  Lords  of  the  Committee  of 
Privy  Council  for  Trade,  on  the  occasion  of  the  vacancy  in 
the  ofQce  of  Chief  of  their  Meteorological  Department, 
caused  by  the  untimely  death  of  Admiral  FitzRoy,  to 
request  you  to  be  so  good  as  to  bring  under  the  notice  of 
the  President  and  Council  of  the  Royal  Society  the  cor- 
respondence which  took  place  between  that  society  and  this 
office,  at  the  time  of  the  institution  of  the  Meteorological 
Department  as  a  branch  of  this  office;  and  particuJarly 
your  letter  of  the  22d  Febniary  1855,  in  reply  to  that  from 
this  office  of  the  3d  of  June  18.54,  in  which,  when  about  to 
institute  the  department,  my  Lords  had  desired  the  opinion 
of  the  Royal  Society  as  to  what  were  the  great  desiderata 
in  Meteorological  Science.  The  recommendations  of  the 
Royal  Society  conveyed  in  your  letter  of  the  22d  of 
February  1855,  were  adopted  as  the  basis  of  the  proceedings 
of  the  Meteorological  Department;  instruments  were  pro- 
vided, logs  were  prepared,  furnished,  and  returned  to  the 
office,  and  some  progress  was  made  in  carrying  into  effect 
the  original  programme. 

"  But  in  185y  or  1860,  the  French  Government  ha\'ing 
adopted  a  system  of'  telegraphing  and  publishing  the 
actual  state  of  weather  from  one  place  to  another, 
co-operation  in  which  was  urged  on  the  Board  of  Trade  by 
a  Committee  of  the  British  Association  and  by  Admiral 
I'ltzRoy,  my  Lords  gave  their  sanction  to  what  was  pro- 
posed, and  thenceforward  a  considerable  part  of  the  vote  . 
previously  applied  to  obtaining  and  digesting  obseiTations 
was  diverted  to  these  telegrams.  In  1861  Admiral 
FitzRoy  grafted  on  this  system  of  telegraphic  conmiunica* 
tion  a  system  of  forecasting  the  weather,  the  forecasts 
being  published  in  the  daily  papers,  and,  on  occasions  of 
anticipated  storms,  the  giving  of  special  warnings,  com- 
municated by  telegraph  to  the  different  ports,  and  there 
made  known  by  hoisting  certain  signals.  The  whole,  or 
almost  tlie  whole,  of  the  funds  originally  voted  for  tha 
purpose  of  observations  were  thus  diverted  from  their 
original  scientific  object  to  an  object  deemed  more  imme- 
diately practical. 

"  In  1863,  on  the  occasion  of  an  increased  estimate  for 
the  purpose  of  these  forecasts,  it  was  determined  to  com- 
pare the  forecasts  and  the  warnings  with  the  actual 
results. 

"  As  regards  the  daily  forecasts,  the  daily  reports  of 
weather  published  by  Admiral  FitzRoy  afforded,  and  still 
afford,  ample  nieiins  of  checking  them. 

"  As  regards  the  storm  warnings,  detailed  reports  were 
called  for  irom  the  places  to  which  the  warnings  were  sent. 
The  results  of  these  comjiarisons  for  certain  periods  were 
tabulated  and  laid  before  Parliament  in  r  paper,  copy  of 
which  is  annexed.  The  data  for  continuing  the  return  arc 
still  lu'iit.  and,  if  it  were  thought  right  to  incur  the 
expense,  it  could  be  continued  at  any  time. 

•'  My  Lords  at  the  same  time  addressed  a  further  letter, 
dateil  2rih  February  isi;.'!.  asking  the  oj)inion  of  the  Royal 
Society  as  to  the  co^lrse  then  being  pursued  bv  Admiral 

'^''th  ^fuVcI'^^H6"^^^  ^''™"'"*"^ '"  »''^piy  "^y  your  ut'ur  of  the 

"  The  vacancy  in  the  Meteorological  Dci>artment,  occa- 
a.oned  by  the  death  of  Admiral  Fit.Roy.  has  seemed  to 
my  Lords  to  present  a  bttmg  oi.portimity  to  review  the 
past  i.roccedn>gs  and  present  state  of  the  department; 
and   with  this   view  they  arc   desirous   of  recc  ving   any 
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observations  or  suggestions,  with  which  the  President  and 
Council  of  the  Royal  Society  may  be  wiUing  to  favour 
theri],  on  the  constitution  and  objects  of  the  department, 
and  the  mode  in  which  those  objects  may  be  most  effec- 
tually attained. 

"  The  points  on  which  the  Board  of  Trade  especially 
desire  the  opinion  of  the  Royal  Society  are  the  following : — 

"  1.  Are  the  objects  specified  in  the  Royal  Society's 
letter  of  the  22nd  February  1855,  still  as  important  for 
the  interests  of  science  and  navigation  as  they  were  then 
considered  ? 

"  2.  To  what  extent  have  any  of  these  objects  been 
answered  by  what  has  already  been  done  by  the  Meteorolo- 
gical department? 

"  3.  What  steps  should  be  taken  for  making  use  of  any 
observations  already  collected,  or  any  compilations  already 
made  by  the  Department  ? 

"  4.  Is  it  desirable  to  make  any,  and  what,  further 
observations  on  any,  and  which,  of  the  subjects  mentioned 
in  the  Royal  Society's  letter  of  22nd  February  1855? 

"  5.  What  is  the  nature  of  the  basis  on  which  the  system 
of  daily  forecasts  and  storm  warnings  established  by 
Admiral  FitzRoy  rests?  In  other  words,  are  they  founded 
on  scientific  principles,  so  that  they,  or  either  of  them, 
can  be  carried  on  satisfactorily  notwithstanding  Admiral 
FitzRoy's  decease? 

"  6'.  If  they,  or  either  of  them,  can  be  carried  on  satis- 
factorily, can  the  Royal  Society  suggest  any  improvement 
in  the  form  and  manner  of  doing  it? 

"  7-  Is  it  desirable  to  continue  down  to  the  present  time 
the  tables  of  resvdts  cori'esponding  to  the  forecasts  and 
storm  warnings  which  were  made  out  for  certain  periods  in 
the  year  1863,  and  were  presented  to  Parliament  in  April 
1S64  {Parhamentary  Paper,  No.  200,  Session  1S6-1,  in- 
closed)? The  materials  for  doing  this  exist  in  the  office 
and  only  require  clerical  labour. 

"  8.  Assuming  it  to  be  desirable  to  continue  the  indilica* 
tion  of  the  daily  reports  of  weather  received  from  various 
stations,  can  the  Royal  Society  make  any  suggestions  as  to 
the  extent  to  which  it  should  be  carried,  and  the  form  in 
which  it  should  be  done  ? 

■•■  9.  Have  the  Royal  Society  any  general  suggestions  to 
make  as  to  the  mode,  place,  or  establishment  in,  at,  or  by 
which  the  duties  of  the  Meteorological  Department  can 
best  be  performed? 

"  With  respect  to  these  heads  of  inquiry,  my  Lords 
desire  to  observe,  in  the  first  place,  that  they  understand 
that  the  Admiralty  are  v/illing  to  undertake,  and  to  place 
in  the  hands  of  their  hydrographer,  all  those  observations 
which  can  properly  be  made  use  of  in  framing  charts  for 
purposes  of  navigation,  but  not  those  which  relate  to 
meteorology  proper. 

"  Secondly.  That  the  Uoard  of  Trade  will  gladly  place 
the  knowledge  and  services  of  Mr.  Babington,  Admiral 
FitzRoy's  second,  at  the  disposal  of  the  Royal  Society,  for 
the  purpose  of  the  above  inquiries,  and  will  also  give  them 
liny  help,  clerical  or  otherwise,  which  the  Royal  Society 
may  require,  and  which  the  Board  of  Trade  may  be  able 
to  give. 

"  I  have,  hfi. 

"  T.  II.  Fabrek. 
"  The  President  of  the  Royal  Society." 

The  President,  on  the  part  of  the  Committee  appointed 
to  consider  the  letter  from  Mr.  Farrer  of  the  Board  of 
Trade  of  the  26th  of  May,  reported  that  the  Committee 
had  agreed  upon  the  draft  of  a  reply  which  they  recom- 
mended as  suitable  to  be  returned  to  the  Board  of  Trade 
by  the  President  and  Council,  which  was  read  as  follows  : — 

"   SiK, 

"  In  replying  to  your  letter  of  the  26th  of  May,  the 
President  and  Council  think  it  may  be  desirable  to  advert 
in  the  first  instance  to  that  which  has  constituted  the  chief 
occupation  of  Admiral  FitzRoy's  department  in  the  last 
four  or  five  years,  viz.,  the  systematic  forecasting  of  the 
weather  by  means  of  telegrams  received  from  stations  com- 
prised within  a  certain  limited  area ;  and,  on  occasions  of 
anticipated  storms,  the  giving  special  warnings  conveyed 
by  telegraph  to  the  different  ports  in  the  United  Kingdom, 
and  there  made  known  by  lu)isting  certain  signals. 

"  The  system  of  forecasting  which  Admiral  FitaRoy  in- 
stituted and  pursued  has  been"  expressly  described  by  him- 
self as  '  an  experimental  |)rocess,'  based  on  the  knowledge 
conveyed  by  telegraph  of  the  actual  state  of  the  winds  and 
weather  and  other  meteorological  phenomena  within  a 
spe:;ified  area,  and  on  a  comparison  of  these  witli  the 
telegrams  of  the  preceding  days,  so  as  to  obtain  inferences 
as  to  the  probable  changes  in  the  succeeding  days.  The 
proper  test  of  the  efficiency  and  usefulness  of  such  a  system 
of  cautionary  signals  at  the  different  ports  is  to  be  sought 


in  the  measure  of  success  ivhich  U  njjpc'crs  in  have  a/tained  j 
always  remembering  that  the  system  under  consideration 
can  only  be  regarded  as  in  its  infancy,  and  that,  if  con- 
tinued, its  improvement,  and  consequently  its  imjiortance, 
may  be  expected  to  )>e  progressive  from  year  to  year.  Id 
Admiral  FitzRoy's  rejiort  to  the  Board  of  Trade  in  May 

1862,  the  opinions  of  the  shipmasters  at  several  ports  in 
regard  to  the  practical  value  v/hich  they  attached  to  the 
storm-signals  were  given  at  length.  Of  the  5G  replies 
jmbhshed  in  the  appendix  of  that  report,  4f>  were  decidedly 
favourable,  3  decidedly  unfavourable,  and  7  expressing  no 
decided  opinion.  A  statement  so  favourable  on  the  whole, 
obtained_  so  very  shortly  after  the  system  bad  been  first 
brought  into  opei-ation,  must  surely  1)6  considered  to  have 
ftdly  justified  the  Board  of  Trade  in  tUrecting  its  further 
Iirosecution. 

"  The  return  to  the  House  of  Commons,  dated  April 
13th,  18()4,  a  copy  of  which  accompanied  your  letter, 
presents  a  comparison  of  the  probable  force  of  the  wind  as 
indicated  Ity  the  signals  in  the  year  commencing  April  l^ii, 

1863,  and  terminating  March  31st,  1864,  and  its  actual 
state,  as  reported  in  the  three  days  following  the  exhibi- 
tion of  the  signals ;  and  Mr.  Babington  has  smee  been  so 
obliging  as  to  communicate  in  manuscript  a  return  having 
the  same  object  in  view  for  the  year  April  1st,  1864,  to 
March  31st,  1865. 

"  From  the  first  of  these  documents,  the  President  and 
Council  learn  (in  p.  7)  that  the  whole  nimdier  of  signals 
which  were  hoisted  at  different  places,  and  of  which  reporls 
were  received,  between  April  1,  1863,  and  Marcli  31,  186-!, 
amounted  to  2,288;  of  these  the  nuralier  which  proved 
correct  in  respect  to  the  force  of  tlie  wind  equalling  or 
exceeding  'a  fresh  gale,'  was  1,284;  in  462  cases  the 
stations  were  reached  by  the  gale  (or  a  stili  stronger  mud 
blew)  before  the  signal  was  hoisted ;  and  in  7-6  within 
forty-eight  hours  after  the  signal  was  hoisted.  Hence  v/e 
may  conclude  that  (omitting  the  !'(>  cases  in  which  the  gale 
occurred  between  48  and  72  hours  after  the  signal  was 
hoisted)  1,188  signals,  or  more  than  half  the  whole  number 
of  2,28S,  were  justified  by  the  state  of  the  weather,  either 
when  the  telegraphic  message  reached  the  station,  or 
within  forty-eight  hours  afterwai'ds. 

"  With  respect  to  direction  of  wind  in  a  gale  indicated 
by  signal,  the  '  warnings  '  are  reported  to  have  been  much 
less  frequent.  Of  the  402  signals  indicating  dii'eetioa  as 
well  as  force,  2/1  agreed,  and  131  did  not  agree  with  the 
real  direction  of  the  wind ;  being  a  proportion  of  al)out 
two  correct  to  one  incorrect. 

"  The  manuscript  with  which  Mr.  Bal^ington  has 
favoured  the  Council  since  the  receipt  of  your  letter  of 
May  26,  1865,  contains  a  summary  of  the  caiitionary 
signals  between  April  1,  1864,  and  March  31,  1865,  with 
notes  stating  their  success  or  failure.  From  these  it 
appears  that  signals  were  hoisted  on  40  days  in  the  course 
of  the  year.  2i)  of  which  appear  to  have  been  justified  by 
the  event,  8  to  have  been  failures  either  in  res]Ject  to  force 
t>r  direction,  and  3  were  late,  the  gale  having  ah'eady  com- 
menced. There  are  also  5  cases  in  which  it  is  admitted 
that  signals  might  have  been  made  with  advantage  when 
none  were  sent. 

"  It  seems  not  unreasonable  to  attribute  to  increased 
experience  the  marked  improvement  of  these  results  upon 
those  of  the  preceding  year,  and  to  anticipate  still  further 
improvement. 

"  The  method  adopted  in  preparing  the  storm-warnings 
has  been  very  ably  and  lucidly  explained  by  Mr.  Babington 
in  a  paper  dated  May  11,  I8fi5,  jjrcscntcd  by  him  to 
Mr.  Fairer,  by  whom  a  coi)y  has  been  sent  to  the  President 
and  Council.  Possibly  it  may  Ije  \-iewed  as  the  1)est 
arrangement  that  this  branch  of  the  duties  of  the  office 
should  continue'as  at  present  under  the  direction  of  Mr, 
Babington,  by  whom  it  has  been  virtually  carried  on  for 
several  months  past. 

"  On  the  subject  of  storms  of  a  cyclonic  character  origi- 
nating in  the  British  Islands  or  in  their  vicinity,  the  interest 
of  which  was  adverted  to  in  the  reply  from  the  Royal  Society 
to  the  Board  of  Trade,  March  27,  1863,  reference  has  been 
made  to  Mr.  Babington  for  such  further  information  as 
may  have  been  subsequently  obtained.  His  reply  to  General 
Sabine  is  as  follows : — 

"  '  I  can  quite  confirm  your  impression  respecting  Admiral 
FitzRoy's  behef  in  the  e\'idcncc  of  the  cxisteuce  ni'  .small 
cyclonic  storms  in  Fngland  itself,  originating  in  or  n:';tr  our 
islands,  and  generated  in  the  brushing  against  each  other 
of  the  N.E.  and  S.W.  currents  ;  and  in  rejily  to  your  ques- 
tion I  beg  to  say  that  I  believe  there  is  satisfactory  evidence 
of  tlic  existence  of  such  storms  ;  buttliat  these  small  stomis 
are  not  very  frequent — three  or  four  in  a  year  perhaji.'^,  and 
that  they  are,  I  think,  more  coumion  in  snnmiorthan  in 
winter,  although  usually  of  less  violence.  The  ilirection.  of 
theii"  motion  is  certainly  almost  invariably  t<.i\vards   some 
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point  between  N.X.E.  and  E.S.K.  With  regard  tn  the 
rapidity  of  their  motion,  I  scarcely  feci  able  to  express  an 
opinion;  but  at  the  ordinary  rate  of  jjrogression  it  takes 
such  a  storm  aboiit  48  hours  to  pass  from  Ireland  to  the 
Baltic.  Not  unfrequently,  however,  they  appear  to  die  out 
(as  it  were)  before  travelling  so  far.' 

"The  existence  of  such  storms  in  our  islands  is  a  fact  in 
meteorological  science  of  considerable  intei'cst.  for  which 
we  are  indebted  to  the  researches  instituted  and  carried  on 
by  Admiral  FitzRoy's  department.  Though  not  of  very 
frequent  occurrence,  they  constitute  a  class  of  ]>bcnoniena 
well  suited  for  telegraphic  advertisement,  especially  on  our 
eastern  and  north-eastern  coasts.  It  might  perhaps  be 
]inictically  desirable  to  indicate  them  by  a  special  signal, 
(lii:tinguishing  them  from  storms  which  have  a  more  uni- 
form direction.  But  however  this  may  be,  it  seems  to  I)e 
dcsu'ahle  thatthc  occurrence  of  such  storms  and  their  atten- 
dant ])henomena,  as  obtainable  at  tlie  time,  should  be  care- 
fully recorded,  with  a  view  to  the  records  being  ultimately 
jnit  together  in  ehicidiition  of  n  branch  of  the  meteonilogy 
of  our  islands  which  has  hitherto  licen  but  iinperfectly 
examined. 

"  We  proceed  to  notice  the  points  on  which  we  are  in- 
fnrmcdthat  the  Boai'd  of  Trade  especially  desire  the  o])inion 
of  the  Royal  Society  ;  and  particularly  the  inquiry  whether 
t!ic  objects  spccifii-d  in  the  Royal  Society's  letter  of  the  ;^2nd 
(if  February  IHoS  are  still  viewed  as  of  the  same  importance 
for  the  interests  of  science  and  navigation  as  they  were  then 
considered. 

■■  The  most  prominent  amongst  these  objects  was  the 
collection  and  co-ordination  of  meteorological  observations 
made  at  sea,  inckiding  such  as  are  required  to  form  a  correct 
knowledge  of  the  currents  of  the  ocean,  their  direction, 
extent,  velocity,  and  the  temperature  of  the  surface-water 
relatively  to  the  ordinary  ocean  tcmjierafure  in  the  same 
latitude;  together  with  the  variations  in  all  these  respects 
which  cuiTcnts  experience  in  different  parts  of  the  year  and 
in  different  parts  of  their  course.  These — as  welt  as  the 
facts  connected  mth  the  great  barometric  elevations  and 
depressions  which  we  know  to  e.xisf,  in  several  oceanic  locali- 
ties, and  their  influence  on  circumstances  affecting  naviga- 
tion— were  noticed  as  inquiries  well  deserving  the  attention 
of  a  country  possessing  such  extensive  maritime  facihties 
and  interests  as  ours,  and  as  forming  a  suitable  contribution 
on  our  part  to  the  general  system  of  meteorological  inijuiry 
which  had  been  adopted  by  the  principal  continental  states 
in  Europe  and  America. 

'■  We  have  learnt  from  Mr.  BaI>!ngton  that  much  was 
done  by  Admiral  FitzRoy  in  the  three  or  four  years  succeed- 
ing the  establishment  of  his  office  land  before  the  subject  of 
storm-warnings  had  engrossed  the  greater  part  of  his  con- 
sideration), in  directing  the  attention  of  many  of  the 
commanders  of  our  merchant  shijis  to  the  collection  of 
suitable  data,  and  in  improving  their  habits  of  observation 
and  of  record.  The  logs  of  such  vessels  form  at  present  a 
large  collection  of  documents  existing  in  the  office  of  the 
Board  of  Trade,  partially  examined,  and  their  contents 
partially  classified.  The  President  and  Council  arc  glad  to 
learn  by  your  letter  that  the  further  prosecution  of  this  great 
and  important  branch  of  Hydrography  is  about  to  be  ])laeed 
in  the  hands  of  the  distinguished  oHicer  who  now  jircsides 
ovcT  the  ilydrograiihic  Dej.artment  of  the  Admirally  ;  to 
whose  duties  it  appears  nulecd  mostaiJprojjriatcly  to  belong, 
:.nd  to  whose  office  no  douijt  the  documents  already  ctA- 
lijcted  will  be  transferred  and  nnulc  available  for  [lublic 
jiurposes, 

"There  remain,  iherefori',  tu  be  m.liccd  solely  Ib^'  roii- 
^id(:ratiorls  wliicb  relate  to  '  Mefcurolu'rv  |'rii|icr  '  i  e  i<>  the 
I,:.nd  Metcondogy  of  the  linli.sl,  I^LmVi;.  We  (hid  tliat  tbc 
iijjneipal  Stales  of  the  European  (Continent  have  almost 
witbonl,  lA-ceplion  iorijied  esfablisbnients  fur  the  colleenou 
■""i  pMbhratiofi  [MTiodi'-ally  of  tlie  meteorology  nf  l.heir 
^■s(,Ml,,-eroii,iirir..  Til,.  aiTiHignrients  consist  nsnally  of 
-  '^iiit.ral  odi.-r,  ;,i.  udiicli  in.trrunml.s  and  instru.>1i.,n.  are 
I'lovKkd  tor  a  ruHuber  of  :,);,.|.i.„, .,  greater  or  less,  according 
lof.lm.rcawluel,  tbey  rrprr.rni, ;  ,.,|,  wbicb  stations  obser- 
v;d.o,M  iuv  in.de  a„d  trairanitl,.!  |.„  M,.  ,.„tnd  olli.r,  wliere 
the  results  ol  all  arii  reduced,  co-r,rdinated,  and  ]>ubli-licd 
Tlie  small  extent  of  tlir>  ana  eouiprised  by  tlie  I5nli-.b 
Island.s,  in  comparison  witb  tbe  temtories  of  inaiiv  o!'  the 
huroi)can  States,  may  req.dre  frwrr  ;.l„lioMs-,  but  in  a 
matter  now  f^o  geTiendly  atl-iHled  to  anri  provided  for  it 
seems   scarcely  (iUing   tbai,   our   eounlry   slioiild    be  behiud 
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logical  position  of  the  liritish  hlanrl.s  m  reupcet  lo  fiuronc 
generally  as  its  _  north-western  outpost,  in  eonNe([ui'i'ice  of' 
whieli  an  especial  duty  ajqicars  to  rltvolve  unun  iiy  \1 
Matteiicci,  in  a  very  recent  iiublieatioii,  has  already  inadc 
■'      ■  Tiportaiit  remark  that  exti'iisive   atnius]iliene   disliirb- 
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bich,  in   winter  more  esjjccially,  extend  to  and  patjti  thi 


Alps  (although  somewhat  retarded  by  them),  and  spread 
over  Italy:  and  thus  that,  though  receiving  telegranjs  an- 
nouncing storms  taking  place  in  the  North  of  Europe,  in 
Germany,  on  the  western  coasts  of  France,  and  on  those  of 
Spain,  he  finds  that  it  has  in  fact  been  most  especially  in 
the  case  of  announcements  from  England  that  storms  ao 
telegraphed  have  actually  reached  Italy,  and  been  found  to 
correspond  with  the  accounts  subsequently  received  from 
Italian  Mediterranean  ports. 

"  A  few  stations, — say  six,  distributed  at  nearly  equal 
distances  in  a  meridional  direction  from  the  south  of  Eng- 
land  to  the  north  of  Scotland,  furnished  with  self-recording 
instnmients  su]i])!icd  from  and  duly  verified  at  one  of  the 
stations  regarded  as  a  central  station,  and  exhibiting  a 
continuous  record  of  the  temperature,  ])re33ure,  electric  and 
hygrometric  state  of  the  atmosphere,  and  of  the  force  and 
direction  of  tlie  wind— -might  jierhaps  be  sufficient  to 
EU[)])ly  authoritative  knowledge  of  those  peculiarities  in  the 
meteorology  of  our  countrj'  which  would  be  viewed  as  of  the 
most  importance  to  other  countries,  and  would  at  the  same 
time  form  authentic  jioints  of  reference  for  the  use  of  our  own 
meteorologists.  The  scientific  progress  of  meteorology  from 
this  time  forward  requires  indeed  such  continuous  records, 
first,  for  the  sake  of  the  knowledge  which  they  alone  can 
effectively  supply,  and  next,  for  comparison  with  the  results 
of  independent  observation  not  continuous.  The  actual 
photograms,  or  other  mechanical  rejiresentations,  trans- 
mitted weekly  hy  post  to  the  central  station  would  constitute 
a  lithographed  page  for  each  day  in  the  year,  comprehending 
the  ]ihenomena  at  all  the  six  station^,  each  separate  curve 
admitting  of  exact  measurement  from  its  own  base-hne,the 
precise  value  of  which  ndght  in  eveiy  case  be  specified. 

■'  The  President  and  Council  suggest  that  the  Observa- 
tory of  the  British  A^rSociation  at  Kew  might,  with  much 
Iiro|)riety  and  public  advantage,  be  adopted  as  the  central 
ineteoroUigical  station.  It  already  posK-sses  the  principal 
self-recording  instruments,  and  I'lie  greater  pai-t  of  them 
have  been  in  constant  use  there  for  many  months.  There 
will  be  no  difficulty  in  obtaining,  through  the  intervention 
of  the  Committee  of  -Management,  similar  instruments  for 
the  affiliated  meteorological  stations,  and  in  arranging  for 
their  verification  and  comparison  with  the  Kew  standards, 
as  well  as  in  giving  to  those  in  whose  hands  they  may  be' 
placed  such  instructions  as  may  ensure  uniformity  of  opera- 
tiom  The  records  from  the  other  stations  may  be  received 
at  Kew  by  post  weekly,  or  more  frequently  if  required,  and 
may  be  at  once  arranged  for  such  form  of  jiublication  as 
may  be  most  approved.  It  seems  ex])edient  that,  if  practi- 
cable, the  stations  which  should  he  selected  to  act  in  concert 
and  co-operation  with  Kew  should  be  in  locahties  where 
some  permanent  establishment  of  a  scientific  character  exists, 
and  where  a  certain  amount  of  su[ier\-ision  may  l)e  secured. 
In  this  view  the  President  and  Council  wouk'l  suggest,  as 
eligible,  the  following  chain  of  stations,  commencing  from 
the  south,  viz.  :  — 

Falmouth— Polytechnic  Institution  Lat.  50     il 
Kew— ObservLitory  of  the  Bi'itish  Associa- 
tion 5]   o^ 
Stonyhurst  — The     College,     which      has 
already  a  magnetical   and  ineteorologieal 
observatory                                             "  ^_     53     q 
Armagh — Observatory  _,     54  O] 
<;ia.';gow— Uiiiversity'and  (.Ibservatorv  "     55  51 
Aberdeen— Uuiv-ersity                            '  .^     ^j    [) 

•■  To  these  six  stidi.uis  llie  I'roidcnt  and  Council  would 
have  been  very  glad  to  add  lw<,  others,  one  in  tbe  south- 
west and  one  ui  the  laa-lb-west  of  Ireland.  For  the 
furmer  ol  lliese,  possd.ly  Valeiilia  uiay  present  a  fitting 
lorably.  when  au  cslablishmenl,  shall  have  been  formed 
tiHTc  as  the  coiuieeliiig  link,  by  means  of  the  Atlantic 
trlru,-;,|.b  beUveeu   Kurope  and  Auuaiea. 

"Having  aiisvvered    tluis   geuendly.    it    mav   perhaps  be 
desirable    to    add    s],eedlr    replies    ou    llic     Several     lioints 
emiiiicraled   lu  (Jue,s(,ons  I  toll.      Preserving  the  order  in 
which  the  uiqulrirs  are  made.  Ihe  replies  are  as  follow  :— 
'•  Q"rs/in>,   1.   Tin'  I'resHlriU.  an.l  Cuuiual   arc  of  opinion 
Ih'l   the  objeefs  speeiti.-d  ,u  the  Unyal  Society'sletter 
o(    [■.■hrinuT  •-'-'.    ISo.i.are  as   uuportant  for  the  in- 
teresl.soi   snence  and   n.ivigatioM   as  (hey  were  then 
considered.  "^ 

"  Q»rsti.w  'J.  Much  has  without  doubt  been  accomplished 
-"/■l"'  7'IK-Hion  of  facts  bearuig  .,n  marine  mctco- 
mlogy  Imta.s  uo  SYsUnuUie  pubhcatlou  of  tbe  results 
has  ye(,  been  naulc,  the  IVcsident  and  Conned  are 
iiiiahle  I.I  reply  more  spceilicaily. 
•■  (^e./m.  -i.  The  I'res.deut  and  ■(!.>uueil  recommend 
ind,  11,0  ^ca  observatmns  should  be  placed  in  the 
bauds.,!  tb..|lvdrogi.apher,wilb  a  view  to  the  in- 
troduction ol  the  results  into  the  Adnuraitv  Charts. 
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They,  however,  at  present  have  not  sufficient  infor- 
mation on  the  subject  of  the  land  observations  which 
may  exist  in  the  office  of  the  Board  of  Trade  to 
justify  them  in  offering  any  recommendation  thereon. 

"  Question  4.  The  President  and  Council  consider  it  very 
desirable  that  further  observations  sliould  be  made, 
especially  with  reference  to  oceanic  currents  and 
great  barometric  depressions,  and  generally  on  all 
subjects  comprehended  under  the  denomination  of 
'  Ocean  Statistics.' 

"  Questions  5  &  G.  It  ajipears  from  the  late  Admiral  Fitz- 
Roy's  reports,  as  well  as  from  the  explanations  of 
Mr.  Babington,  that  the  storm-warnings  have  been 
based  on  inferences  drawn  from  observations  extend- 
ing over  a  considerable  area;  and  the  President  and 
Council  recommend  that  they  should  be  continued 
under  the  superintendence  of  that  gentleman.  Re- 
specting the  daily  forecasts  of  weather,  hoM-ever, 
they  decline  expressing  any  opinion. 

■'  Question  7-  The  President  and  Council  are  of  opinion 
that  it  would  be  desirable  that  an  annual  report  in  a 
modified  form  should  be  made  to  the  Board  of 
Trade  of  the  results  from  the  storm -warnings  in  the 

? receding  year,  and   should    be   communicated   to 
'arhament,   and    thereby  become    known   to    the 
public. 

"  Question  8.  A  proper  reply  to  this  question  would  re- 
quire information  and  involve  considerations  which 
would  occasion  an  inconvenient  delay  in  the  trans- 
mission of  this  letter, 

"  Question  9.  The  suggestions  of  the  President  and 
Council  in  regard  to  the  mode  in  which  it  apjicars 
to  them  that  the  important  subject  of  '  Meteorology 
Proper,'  or  the  '  Land  Meteorology  of  the  British 
Islands,'  might  be  dealt  with  economically,  and  at 
the  same  time  effectively,  have  been  fully  stated  in 
the  body  of  this  letter. 

"  I  have  the  honour,  &c." 

Resolved, — That  the  draft  of  letter  now  read  be  a])proved, 
and  that  the  President  be  requested  to  transmit  the  same 
with  his  signature,  to  the  Board  of  Trade  as  the  reply  of 
the  President  and  Council. 


Mr.  Farrer  to  General  Sabine. 

"  Office  of  Committee  of  Privy  Council  for  Trade, 
"  Sir,  Whitehall,  October  24th,  1865. 

"  I  AM  directed  by  the  Lords  ofthe  Committee  of  Privy 
Council  for  Trade  to  acknowledge  the  receipt  of  your 
letter  ofthe  15th  June  last  on  the  subject  of  the  Meteoro- 
logical Department  of  the  Board  of  Trade,  and  to  thank 
yourself  and  the  Council  of  the  Royal  Society  for  the 
valuable  information,  advice,  and  suggestions  which  it 
contains. 

"  The  Council  of  the  Royal  Society  discuss  the  system 
of  weather  telegraphy,  and  recommend  that  it  shall  be  con- 
tinued ;  they  approve  of  the  proposal  to  hand  over  to  the 
Hydrographer  teethe  Admiralty  such  part  of  the  observations 
collected  in  the  Meteorological  Department  of  the  Board  of 
Trade  as  he  can  make  use  of  in  constructing  charts  for  the 
use  of  seafaring  men.  And  they  discuss  and  recommend 
the  adoption  of  a  new  system  of  making  and  recording 
meteorological  observations  on  land. 

"  As  regards,  however,  one  branch  of  the  subject,  viz., 
meteorological  observations  made  at  sea,  which  formed  the 
original  object  of  the  Meteorological  Department,  and  the 
chief  subject  of  the  letter  from  the  Royal  Society  of  the 
22nd  February  1855,  the  Board  of  Trade  are  not  satisfied 
tliat  they  fully  understand  the  present  views  of  the  Royal 
Society. 

"  Your  letter  says  in  answer  to  Question  1,  contained  in 
my  letter  of  the  26th  May  last,  asking  '  Are  the  objects 
'  specified  in  the  Royai  Society's  letter  of  the  22nd  February 
'  1855  still  as  important  for  the  interests  of  science  and 
'  navigation  as  they  were  then  considered  ?  '  that  '  the  Prc- 
'  sident  and  Council  are  of  opinion  that  the  objects  specified 
'  in  the  Royal  Society's  letter  of  22nd  February  1855  are 
'  as  important  for  the  interests  of  science  as  they  were  then 
'  considered.' 

"And  it  further  says  in  answer  to  Question  2,  asking 
'  To  what  extent  have  any  of  these  objects  been  answered 
'  by  what  has  already  been  done  liy  the  Meteorological  De- 
'  ])artment?'  that '  much  has  without  doubt  been  accom- 
'  phshed  in  the  collection  of  facts  bearing  on  marine  metco- 
'  rology  ;  but  as  no  systematic  pulilication  ofthe  results  has 
'  yet  been  made,  the  President  and  Council  are  unable  to 
'  reply  more  specifically,'  It  is  jirobaljly  for  the  reasons 
contained  in  this  answer,  that  whilst  the  other  subjects 
above  mentioned  are  fully  discussed   in   your  letter,  the 


subject  of  these  meteorological  observations  at  sea  is  scarcely 
referred  to. 

"  It  is,  however,  essential  that  the  Board  of  Trade  should 
he  rightly  informed  upon  this  ])oint  before  they  can  deter- 
mine what  steps  should  be  taken  with  regard  to  the  Meteo- 
rological Department.  What  is  the  value  ofthe  observations 
at  sea  already  collected?  what  steps  should  be  taken  to 
make  them  useful?  and  whether  any,  and,  if  any,  what 
farther  observations  of  the  same  kind  should  be  collected, 
are  questions  which  must  be  answered  before  any  final 
arrangement  can  be  made  with  respect  to  the  other  points 
mentioned  in  your  letter.  With  the  view  of  clearing  up 
these  iioints  the  Board  of  Trade  are  disposed  to  suggest  the 
appointment  of  a  small  committee,  consisting,  say,  of  three 
or  four  persons,  to  examine  the  whole  of  the  data  already 
collected  by  the  Meteorological  l)ej)artiiient ;  to  inquire 
whether  any  and  what  steps  should  be  taken  for  digesting 
and  jiublishing  ihem ;  and  also  to  report  whether  it  is 
desirable  that  observations  of  a  similar  kind  shall  still 
continue  to  be  collected.  Such  a  committee  would  also  in 
all  probability  be  able  to  make  valuable  recommendations 
as  to  the  mode  in  which  the  business  of  the  department  (if 
continued)  shall  be  conducted,  and  as  to  the  form  in  which 
the  daily  weather  reports  (by  whomsoever  tliey  may  be 
made)  should  be  published. 

"  If  the  Fioyal  Society  concur  in  this  suggestion,  the 
Board  of  Trade  would  ask  them  to  appoint,  as  a  member  of 
the  committee,  some  gentleman  whose  acquirements  would 
enable  him  to  give  valuable  ad^'ice  on  the  scientific  part  of 
the  sidjject,  and  they  would  also  ask  the  Admiralty  to 
appoint  another  member.  The  Board  of  Trade  will  feel 
much  obliged  if  you  will  favour  them  with  the  opinion  of 
the  President  and  Council  on  this  suggestion. 

"  With  reference  to  the  subject  of  meteorological  obsci- 
vations  on  land,  the  Board  of  Trade  do  not  clearly  under- 
stand whether  the  Royal  Society  think  that  they  should  be 
substituted  for,  or  he  in  addition  to  the  meteorological 
observations  at  sea,  which  were  originally  suggested  by  the 
Royal  Society.  They  are  disposed  to  agree  with  the  Royal 
Society  in  thinking  that  any  observations  of  a  scientific 
natiu'e  would  be  better  conducted  under  the  authority  and 
supervision  of  a  scientific  body  such  as  the  Royal  Society, 
or  the  British  Association,  than  of  a  Government  Depart- 
ment. But  they  do  not  see  how  they  cotild  advise  the 
Government  to  sanction  any  plan  which  would  involve  the 
establishment  of  two  separate  offices  for  meteorological 
])uri)oses,  one  imdcr  the  Board  of  Trade  at  Whitehall,  and 
the  other  at  Kew.  It  seems  to  them  obvious  that  any 
assistance  to  be  given  by  Parliament  for  meteorological 
])urposes  will  be  more  advantageously  employed  if  concen- 
trated at  one  place,  and  in  one  set  of  hands,  than  it  can  be 
if  distributed  among  different  establishments. 
"  I  have,  &c. 

"  T.   II,  Farrer. 
"  The  President  of  the  Royal  Society." 


Letter  No.  2,  from  the  President  to  Mr.  Farrer. 

Sir,  Burlington  House,  Nov.  2,  IH55, 

"  I  have  laid  before  the  Council  of  the  Royal  Society 
your  letter  of  the  2-fth  of  October,  in  reference  to  the 
Meteorological  Department,  and  am  authorized  to  make 
the  following  reply  : — 

"  The  President  and  Council  fully  concur  with  the 
Board  of  Trade  regarding  the  importance  of  inquiries 
being  made  into  the  value  of  the  observations  obtained  at 
sea  under  the  direction  and  guidance  ofthe  Meteorological 
De])artmcnt  of  the  Board  of  Trade,  and  into  the  steps 
which  should  be  taken  to  utilize  the  results,  as  well  as  the 
importance  of  the  further  question,  whether  any,  and,  if 
any,  what  future  observations  of  the  same  or  of  a  similar 
kind  bearing  on  ocean  statistics  should  be  collected.  They 
will  be  quite  ready  to  assist  in  this  inquiry  in  the  manner 
jjroposed,  viz.,  by  nominating  one  of  their  fellows  con- 
versant with  such  subjects  as  a  member  of  the  proposed 
committee. 

"  In  reference  to  the  last  paragraph  of  your  letter  of  the 
24th  October,  they  arc  of  opinion  that  systematic  meteoro- 
logical observations  at  a  few  selected  land  stations  in  the 
British  Islands  are  desirable,  in  addition  to  the  meteoro- 
logical observations  at  sea,  in  order  to  complete  a  suitable 
contribution  from  this  country  to  the  meteorological 
investigations  now  in  progress  in  the  ]n'incipal  States  of 
Europe  and  America,  under  tlie  authority  of  their  respective 
Governments. 

"  If,  in  the  communication  from  the  Royal  Society  to 
the  Board  of  Trade  of  February  22,  1855,  which  preceded 
the  establishment  of  Admiral  Fit/.Roy's  office,  the  ad- 
vantages to  be  derived  from  a  continued  and  well-directed 
system  of   maritime  observations  were  more  particularly 
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pressed  it  was  because  at  that  time  neither  the  instruments 
rrthe  modes  of  obsei.-ation  suitable  for  a  well  ^^^ed 
■ind  efficient  system  of  contiimous  /y//r/ mvcsh-ation  uue 
irepS  This  was  well  stated  by  Lent.  Maury  in  a 
Fetter  addressed  to  the  United  States  Government,  dated 
Novendjcr  (i,  1852,  sahscquently  trar,smit,:ca  l>y  Hat 
Government  to  the  Earl  of  G-htrendon  and  jn-nitc.!  m  the 
napers  which  m-re  presented  to  the  House  ot  Lords  n, 
Februarv  ISoA.  Tliis  dilUeulty  no  longer  exists,  havmji 
been  e<itn-ely  obviated  by  fbc  self-recor.hn-  sy.stem  of  ob- 
servation for  whirl!  Hie  necessary  inytniments  biive  been 
devised  and  bruU'^dit  into  use  at  the  Kcw  Uliservutory.     _ 

'■  Tlie  I'residLut  ami  GiMinci!  aie  not  aware  of  any  in- 
convcnienei-  likely  to  arise  from  cntrustin^^  the  sen^iitdn; 
supervision  of  such  a  system  as  they  have  recommcinleil  to 
;i  body  such  as  the  Ken-  Gommittce,  aetm-  muin-  he 
andn.ui/.aliuti  ;ind  contr.d  in  ir^iard  to  tx|irn(lilnrr.  ol  ii 
,>ubbe  deiiLU'inient.  PrtTcdents  Un-  ;,urh  n  cnuiM'  aru  not 
wantini;.  ,, 

••   T  have  the  liuTionr  ti>  be,  lVc. 

Resolved,— Tlui1.  the  duaft-s  of  the  letters  and  )nemor;oi- 
dum  now  reaii  be  appro\'ud.  ^  „    ,     ,  •     ,    i 

Resolved  — Tliat  Mr.  Francis  Galton.  F.ll>.,  I'c  noum.atcd 
1)V  the  President  to  bo  a  member  ol'  the  Gonnnittce  to  be 
appointed  at  tiie  Board  of  Tra<le  to  exanmn^  the  ihdii 
from  meteorological  observations  at  sea,  collected  hy  the 
Meteorological  Depai-tmcnt. 

The  Board  of  Trade  then  a.p]iointeil  a  Committee,  con- 
sisting of 

T   H    Farrer.  Esq..  Secretary  of  the  IJoard  of  Trade, 
Francis    Galton,    Es«j.,    F^R.S.,    nominated    by    the 

Tresidcnt  and  Council  of  the  Royal  Society, 
Staff-Commander    Evans,   R.X.,  F.U.S.,    Chief   Xaval 
Assistant  to  the    Hydroicrapber,  nummated  by  the 
Admiralty, 
to  consider  and  report  on  the  subject  t,'enerally. 

The  Reportof  this  Committee  was  [irinted  and  i)rescnted 
to  Parliament  in  the  Sestion  of  l.'^l!*!.  It  recommended, 
l-"  the  resumption  and  extension  of  the  researches  on 
ocean  statistics,  with  occasional  and  well-considered  publi- 
cation of  results  ;  I!'"^,  the  study  of  the  weather  phenomena 
in  the  British  Islands  by  self-recording  instruments  at  six 
selected  stations,  acting  in  con-espondenee  with  the  Kew 
Observatory,  anil  aided  by  dcpcndible  observations  from 
other  British  stations.  ^„     ,       „        ,      ^  m     i     ■ 

On  the  3i)th  of  August  1S66.  the  Board  of  trade  in- 
formed the  President  of  the  Royal  Society  that  the  Report 
of  the  Committee  (just  referred  to)  had  been  apiirovcd  by 
the  Admiralty  and  by  the  Board  of  Trade,  and  that  the 
Board  was  iireiiaved  to  adopt  and  sujijiort  the  cmu-sc 
recommended;  but  that,  before  doing  so.  the  iioard  of 
Trade  desired  to  learn  the  views  of  the  President  atid 
Council  on  the  measures  ]>ruposetl  by  the  Committee  ;  and, 
specially,  whether  those  measures  were,  in  ttie  ojiiniwn  uf 
the  Royal  Society,  well  calculated  to  advance  mel  :oro- 
logieal  science  in  the  most  efficient  way;  and  wliether  the 
machinery  and  estabUshmcnt  suggested  by  the  Committee 
were  such  as  were  likely  to  answer  their  jmrposcs ;  and 
finally,  the  Board  desired  to  learn  the  views  of  the  Royal 
Society  with  respect  to  the  body  under  whose  management 
and  res])onsdjility  the  establishments  in  (|uestion  should 
be  placed.  The'  reply  of  the  President  and  (Council  was 
returned  on  October  25th,  PSCG,  conveying  their  api»roval, 
generally,  of  the  recommendations  of  the  Coinmittee,  and 
recommending  tliat  the  department  under  whosii  care  tlie 
ohicrvations,  reductions,  and  tabulations  arc  in  be  niaile 
sboidd  be  under  the  direction  nod  contnd  of  a  super- 
intending seieritiCic  ooinmittee,  who  ^Innilr]  |l;i\c,  (subject 
to  the  apiiroval  of  the  Board  of  'i'nnh)  (lie  nniminilinii  .>!' 
all  appointni'Mits,  as  well  as  the  power  (.f  rli;sii)is:,;il.  nt  (be 
several  ofriciu;;.reeeivnit,^s;d;o'iesui-ivnMHiri-;,l.n„i:  iU-.^liUr 
services   of  the   niendieiM    of    Uns    Cn ilfcr    slim, 1,1    |„.. 

gratuitous,    hnt    t.b:it   they   would    require    Hi:'    ir  ■  i.  hnnc  ot 
a  competent  paid  s.'cn  tary  ;   an-l,  fii.idly,  IIkiI   li'  i\,r  m,,mii- 

nallon      of      the     snpenntciidiog      vn^ hire     :.1i,,hI<1      be 

entril^lerl     iu    the     l'rr..i,|..,,!,    ;Llid     CuTUiell     <i     llie      K^x:,] 


F^stimates  were  required,  and  were  furnished  by  them,  of 
the  probable  cost  of  the  organization  and  of  the  annual 
expense  of  the  obserx^atories ;  and  in  January  1868,  being 
not  more  than  six  months  after  the  passing  of  the  estimates 
by  Parliament,  observatories  supplied  with  self-recording 
iiistruiueiits,  jireparcd  and  verified  at  Kew,  were  workinfj 
imdor  competent  superintendence  and  with  a  trained  staff 
at  each  observatory,  and  had  conunenced  their  observations 
at  Fabnoutb,  Kew,  Stonyhurst,  Armagh,  and  Glasgow, 
with  reason  to  ex])ect  that  in  six  weeks  or  two  months 
Vylcutia  and  Aberdeen  would  he  added  to  the  list. 

I  hav?  thus  stated,  in  i>erhaps  rather  more  detail  than 
might  otlierwise  ha\'e  apjjeared  necessary,  the  stejis  which 
l)rct;edeil  llie  "  foundation  of  the  l)e])artmcnt  for  Meteoro- 
logical Observations,"  because  an  unusual  degree  of 
responsibilily,  as  advisers  of  the  measures  adopted  by  Tier 
Maj<'.'ity's  (jl'overnmcnt,  has  rested  in  this  case  upon  the 
Royal  Sueiely ;  and  for  the  same  reason  I  sliall  be  glad  to 
add  a  brief 'statement  of  the  working  of  the  dcjiartment 
from  the  date  of  its  estahlisbmeiit. 

Its  ojierations  may  liC  classified  under  three  heads,  viz., 
A.  Ocean  Meteorology;  P>.  Land  Meteorology  of  the 
British  Islands;  and  C*    Weather  Telegraphy. 

A.  The  various  investigations  which  were  in  progress  at 

the  time  the  (.'onimittee  took  charge  of  the  office 
have  been  comi)leted,  and  the  results  ])artly  handed 
over  to  the  Adtniralty  for  embodiment  in  their  Pilot 
Charts,  and  jiartly  jaildished  independently.* 

As  a  commencement  of  work  on  a  new  and  more 
thorough  system,  it  has  been  resolved  to  investigate 
the  meteoroh.igical  conditions  of  the  district  lying 
between  21)'"-' N.  and  10' S.  in  the  Alb.mtic  Ocean, 
a  region  traversed  by  e\'ery  shi]i  bound  sovitb  r,{'  the 
E(Miator.  To  this  end  the  entire  store  of  documents 
in  the  olfice  has  ]>een  most  carefully  examined,  and 
the  logs  which  have  been  found  to  ]jc  thoroughly 
trustworthy  have  been  set  asid(^  for  discussion.  Thi.s 
})rehminary  examination  is  now  all  but  finished,  and 
it  is  hoped  that  the  materials  ^\ill  all  have  been  ex- 
tracted so  that  the  (.bscussion  can  be  commenced 
liefove  the  close  of  the  present  year. 

Some  idea  of  the  probable  value  of  the  results  to 
be  expected  from  this  work  may  be  gahied  from  the 
fact  that  the  ships' logs  in  the  ofiice  form  the  only 
existing  collection  of  any  magnitude,  of  observations 
made  with  standard  instruments  of  an  uniform  pat- 
tern, and  of  which  all  errors  and  corrections  are 
absolutely  known. 

'I'bc  loan  of  instruments  to  observers  is  steadily 
carried  on,  and  in  addition  the  olfice  sui>plies  Her 
Majesty's  Navy  witlr  all  meteorological  instruments 
used. 

B.  As    regards    the    Land    Meteorology    ot   the    British 

Islands,  seven  observatories  have  been  estahlislied 
fitted  with  self-rccoriling  instruments;  the  statii>iis 
are  Aberdeen.  Armagh,  Glasgo\\',  A'alcntia,  Stony- 
hurst. F'abnoiitb,  and  Kew. 

Three  of  the-^e  observatories  were  at  work  on 
Jan.  1,  1  SI  is,  and  the  remaining  four  wilhin  seven 
mouths  from  that  dale. 

A  yearwas  oecu]iied  in  overcoming  the  ]ircliminary 
diific'ullies  of  ort'^anizatinn.  so  that  llu-  discussion 
and  piiblie;(tinii  of  re.Mdf.s  did  nut  cumnieuce  till  ihe 
ye;ir   1S,1;). 

I\irl.  I.  id'ilie  Onaileily  We:i(ber  Reports  for  that 
yearappeared  in  July  IS^O.uiid  I'art  W.  (eompleting 
tlie  v'ibiinel  is  nuw  In  the  press.  This  work  contains 
.■n,M|.lrl. 
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the  case  with  Great  Britain,  may  be  exemplified  by  the 
following  commmiieation  recently  received  from  the  India 
Office,  and  the  reply  which  has  been  made  :  — 

India  Office,  S.W., 
Sir,  March  17th,  1871. 

1.  I  AM  desired  by  the  Secretary  of  State  for  India, 
with  reference  to  the  meteorological  repoi'ts  from  India  that 
have  been  forwarded  to  your  address,  to  request  that  the 
Meteorological  Committee  will  take  the  subjects  of  those 
reports  into  their  consideration,  and  furnish  His  Grace  the 
Duke  of  Argyll  with  any  advice  or  observations  that  their 
experience  may  suggest. 

2.  The  organization  of  Meteorological  Departments  was 
commenced  in  India  in  1867.  There  ai'e  now  official  re- 
porters to  the  Governments  of  Bengal,  the  North-west 
Pro^dnces,  and  the  Punjaub.  In  each  of  these  Governments 
there  is  a  series  of  stations  where  observations  are  regularly 
taken,  the  results  of  which  are  periodically  forwarded  to  the 
reporter,  who  submits  an  anmial  report.  The  nature  and 
scope  of  the  obsen^ations  are  shown  in  the  reports.  In 
Madras  18  stations  are  to  be  estabhshed,  under  the  super- 
vision of  Mr.  Pogson,  the  astronomer.  At  Bombay  there 
is  a  well-organized  meteorological  observatory,  under  Mr. 
Chambers,  whose  work  is  regularly  forwarded  to  the 
Astronomer  Royal;  but  no  series  of  stations  has  yet  been 
established  throughout  the  Bombay  districts,  as  is  the  case 
in  the  other  Indian  Governments. 

Mr.  Blanford,  the  Bengal  reporter,  has  paid  much 
attention  to  the  laws  of  storms  and  to  the  observation  of 
cyclones,  and  his  objects  embrace  that  department  of  meteor- 
ological science.  The  careful  observation  of  all  phenomena 
connected  with  the  monsoons  is  another  branch  of  Indian 
meteorology  which  is  of  great  practical  importance ;  and 
the  results  of  the  observations,  if  taken  on  a  correct  system, 
should  be  useful  to  the  agriculturist  and  to  the  sanitary 
officer.. as  well  as  to  other  departments  of  science. 

3.  The  Duke  of  Argyll  beheves  that  the  Committee  are 
in  a  position  to  give  valuable  assistance  to  the  observers  in 
India,  and  in  furtherance  of  the  objects  of  the  Indian  Govern- 
ment in  organizing  meteorological  stations.  It  is  desirable 
that  the  elements  necessaryfor  arri^ihg  at  the  required  residts 
shoiild  be  well  known,  as  well  as  that  useless  obser^'^ations 
should  not  be  accumulated.  It  is  also  very  impoi'tant  that 
ii  system  should  be  introduced  uniform  with  those  already 
adopted  by  the  best  observers  in  other  parts  of  the  world, 
in  order  to  facilitate  comparison,  and  thus  make  the  Indian 
work  useful  to  science  generally.  Other  points  will  doubt- 
less suggest  themselves  to  the  Committee  on  perusing  the 
reports,  both  as  regards  methods  of  observing,  the  organi- 
zation of  the  department,  and  the  utilization  of  results. 

The  Duke  of  Argyll  will  be  obliged  for  any  observations 
on  the  whole  subject  with  which  the  Committee  may  favour 
him. 

I  am,  &c, 
(Signed)        J.  Cosmo  Melvill. 
R.  I-I.  Scott,  Esq., 

Meteorological  Office. 

Rejjhj  to  the  India  Office. 

April  9th,  18/1. 

The  sources  of  information  which  the  Committee 
have  found  most  useful  in  enabhng  them  to  gain  a  prelimi- 
naiy  insight  into  the  meteorological  requirements  of  India 
have  been  HeiTV.  Schlagintweit's  Report,  vol.  iv.,  with  the 
])lates  accompanying  it,  and  Mr.  Glaiaher's  Report  on  the 
Meteorology  of  India,  in  the  addenda  to  evidence  taken 
before  the  Commissioners  appointed  to  inquh-e  into  the 
sanitary  state  of  the  army  in  India,  published  in  1863. 

From  these  it  appears  that  while  there  is  a  very  consider- 
able number  of  meteorological  stations,  many  of  them  of 
great  importance  and  value,  distributed  over  the  countiy, 
there  is,  or  was  at  the  date  of  these  reports,  a  great  defi- 
ciency of  organization.  The  Committee  are  glad  to  observe 
that  the  necessity  for  a  better  system  is  seriously  felt  in 
India,  and  that  the  local  governments  have  already  taken 
steps  to  institute  systematic  operations,  as  evinced  by  the 
several  reports  which  you  have  had  the  kindness  to  forward 
from  time  to  time,  most  especially  those  from  Mr.  Chambers, 
as  regards  not  only  his  own  observatory  but  the  entire 
question  propounded  in  your  letter ;  and  those  from  Bengal, 
the  N.W.  Provinces,  and  the  Punjaub. .  Of  these  latter, 
the  only  document  which  refers  at  any  length  to  details 
of  organization  is  that  first  named,  for  Bengal,  in  which 
Mr.  Blanford  has  classified  his  stations  into  three  groups. 
In  this  particular  he  has  in  some  degi'ee  followed  the  model 
of  the  Austrian  system,  aa  given  by  Dr.  Jehnek  in  his 
"  Anieitung  zur  Anstellung  Meteorologischer  Eeobach- 
tungen,"  Vienna,  1869. 

The  only  other  European  organizations  comprehending 
a  large  area  of  territory  are  those  in  connexion  with  the  K. 
Statistiche  Bureau  in  Berlin,  and  that  at  present  being  set 
in  operation  in  Russia,  by  the  advice  of  a  comimttee  of 


the  Academy  of  St.  Peta'sburg.  This  latter  scheme  is  on  a 
very  large  scale,  as  is  requisite  for  the  immense  extent  of 
the  euipire ;  it  contemplates  the  establishment  of  18 
independent  observatories,  each  with  its  own  series  of 
subordinate  stations. 

It  would  appear  to  the  Committee  that  some  plan  should 
be  set  in  operation  in  India,  analogous  to  tliat  just  referred 
to,  as  in  process  of  organization  in  Russia;  and  such  a 
proposal  would  be  the  more  easily  carried  out  owing  to  the 
existence  of  the  five  di,stinet  establishments  referred  to  in 
your  letter,  two  of  which  are  observatories  of  a  very  high 
class  of  scientific  merit.  In  the  opinion  of  the  Committee 
five  local  central  stations  would  probably  be  sufficient  for 
India,  the  entire  extent  of  the  countiy  being  apportioned 
between  them,  for  at  present  it  appears  that  the  subor- 
dinate stations  are  restricted  to  certain  provinces,  and  that 
large  tracts  of  countiy  are  wholly  unrepresented. 

In  order  to  secure  an  uniform  system  of  collecting 
meteorological  data  and  of  discussing  the  results,  it  appeal's 
to  the  Meteorological  Committee  to  be  desiraljle  that  a 
principal  meteorological  office  should  be  established,  with  a 
scientific  director  at  its  head,  to  whom  the  superintendents 
of  the  five  local  meteorological  centi-al  stations  would  be 
subordinate,  and  woidd  transmit  the  data  of  the  observa- 
tions taken  at  tlie  several  stations  imder  their  supervision. 
The  Committee  are  informed  that  the  jiresent  superinten- 
dents, in  all  cases,  have  other  duties  to  ijerform,  which  are 
liable  to  interfere  with  their  freedom  of  action,  and  prevent 
their  travelling  about  to  inspect  their  stations  and  see  tliat 
the  observations  are  being  carried  on  properly.  The  Com- 
mittee would  therefore  recommend  that  to  each  superinten- 
dent should  be  given  the  services  of  an  assistant  for  the 
express  purpose  of  travelling  about  and  inspecting  the 
stations,— a  duty  which  should  in  their  opinion  lie  performed 
at  least  once  a  year,  if  not  more  frequently. 

The  services  of  this  officer  might  also  be  available  for 
imparting  a  better  organization  to  the  numerous  meteor- 
ological observatories  which  they  are  informed  have  been 
established  for  several  years  past  at  many  stations  other 
than  those  appertaining  to  the  present  meteorologica  1 
districts,  e.ff.,  at  all  places  where  there  are  military  or 
civil  hospitals. 

The  benefits  to  be  expected  fi'om  this  practice,  both  as 
regards  the  information  to  be  derived  from  it,  the  methodical 
organisation  of  the  operations,  and  the  instruction  and 
encouragement  which  it  affords  to  outlying  observers, 
cannot  be  put  forward  too  strongly. 

The  Committee  would  suggest  that  many  advantages 
might  accrue  from  the  establishment  of  the  principal 
Meteorological  Office  in  London. 

In  such  case  the  Government  might  secure  for  the 
director  the  benefit  of  the  advice  and  guidance  of  an  un- 
paid committee  to  whom  he  would  be  entirely  responsible, 
as  ill  the  case  of  the  Meteorological  Office. 

In  the  opinion  of  this  Committee  it  would  be  most 
important  that  a  complete  set  of  instruments  for  the  con- 
tinuous automatic  registration  of  meteorological  phenomena 
should  be  supplied,  if  possible,  to  each  of  these  five  estab- 
lishments referred  to ;  or  at  least  in  every  case  in  which 
the  local  district  superintendent  was  able  to  hold  out  a 
prospect  of  being  able  to  manage  them  properly ;  as,  for 
instance,  at  Colaba  Observatoiy,  at  Calculia,  and  possibly 
at  the  college  at  Roorkee  for  the  North-west  Provinces. 
The  records  obtained  fi'om  these  self-recording  instruments 
would  serve  as  a  standard  of  comparison  for  the  results  of 
the  several'  eye  observations  taken  at  the  stations  to  be 
affiliated  to  them  in  the  surrounding  districts. 

nre  system  of  continuous  registration  adopted  by  the 
Committee  at  their  own  observatories  is  photographic  as 
regards  the  record  of  atmospheric  pressure  and  tempera- 
ture, and  mechanical  with  reference  to  wind  and  rain,  and 
it  may  be  said  to  have  proved  itself  thoroughly  satisfactory. 
A  set  of  these  instruments  is  at  present  at  the  Colaba 
Obsen'atory,  and,  for  the  information  of  the  Indian  Govern- 
ment, it  may  be  worth  stating  the  cost,  as  regards  prelimi- 
nary outlay  for  instruments,  and  annual  expenditure  for 
light  and  chemicals. 

The  facts  are  taken  from  the  observatory  at  Valentia 
(Ireland),  which  is  lit  not  with  gas  but  with  paraffin. 

£     s.     d. 
Barograph  and  thermograph  -     140  12    0 

Lenses  -  -  \\     8     0 

Anemograph  -  -      7^  15    0 

Rain  gauge  ■  31  10    0 

Tabulating  instruments  -2  10    0 

Lamps,  &c.  -  22    0    0 

Other  fittings  _  48  lo     0 

Testing  instruments  and  instruction 

to  observers  -      38    0    0 


£A2Z    8    0 
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The  annual  expenditure  for  materiala  used  avemgca 
about  4{)l. 

The  mode  of  discussion  and  publication  of  the  results 
yielded  by  these  observatories  will  of  course  form  a  most 
iinpnrtant  subject  of  deliberation. 

As  regiinls  the  i)|)cratini-is  at  llu;  subsidiary  stations,  tiic 
Committee  would  impress  on  the  Indian  Uovcrnmenl.  tbeir 
veiy  strong  o])iiiion  that  it  would  be  moat  unudvisablc  to 
require  a  more  extensive  range  of  observations  than  ran 
reasonably  be  expected  I'rom  ;i  single  individual.  There 
will  then  be  every  reason  to  hope  and  expect  tliat  numerous 
observers  will  themselves  vohnitcer  to  register  additinuai 
phenomena. 

It  will  be  very  ini))ortant  to  direct  these  desultory  efforts 
so  as  to  enable  results  of  value  to  be  elicited. 

It  seems  hardly  necei^sary  to  do  move  tlian  draw  the 
attention  of  the  Indian  (lovenmient  to  the  importiincc'  f)r 
idjsolute  uniformity  as  regards  the  instruments  to  be 
used  and  the  metiiods  of  observing.  If  this  eannr)!;  nt 
onee  be  attained  it  is  at  least  indispensable  to  have  ail 
the  barometers  and  thermometers  earefully  tested  by  com- 
parison with  standards,  as  without  these  preciuititms  all 
laliour  s]>ent  on  observing  will  be  abnost  totally  thrown  away. 

As  rcgiu'ds  the  s|ieeial  lines  nf  investig;itioii  wliicli  it 
would  be  must  desirabli'  to  ])ursn('.  the  Cnmmitire  would 
only  fourh  their  3ng;;eslions  in  the  nu>st  general  terms. 
Tile  conditions  of  climate  which  ai'e  experienced  over  the 
whole  of  India  differ  sn  widely  from  each  other,  aeci>rding 
to  the  geograjdiical  situation  of  the  respective  stations, 
their  distance  froTu  the  sea  coast,  and  their  clevati<m  above 
the  sea  level,  that  the  questions  which  would  have  most 
local  im])ortance  for  an  observatory  like  Madras,  with 
reference  to  the  agriculture  and  the  sanitary  conditions  of 
the  surrounding  country,  may  |>rove  to  1)e  comparatively 
unimportant  for  inland  districts  like  the  Panjaub  and  the 
N.W.  Provinces, 

At  all  the  stations  the  phenomena  connected  with  the 
granil  characteristics  of  the  meteorology  of  Southern  Asia, 
the  monsoons  and  their  periodical  changes,  will  of  course 
demand  attention. 

The  accurate  measurement  of  the  rainfall,  which  is  inti- 
mately connected  with  the  monsoons,  anil  is  largely  modilii-d 
by  forest  denudation  and  the  progress  of  cultivation  gi;ne- 
rally,  is  another  j)oint  well  worthy  of  the  careful  notice 
which  it  has  already  attracted,  as  evinced  by  the  numerous 
gauges  erected  over  the  country.  This  question  is  of  far 
higlier  importance  in  India  than  in  these  island.-,  owing  to 
the  all  but  total  dejiendence  of  immenfie  tracts  of  country 


on  artificial  means  of  irrigation  for  the  production  of  their 
staple  ero])s. 

The  examination  into  the  course  of  cyclones,  and  possibly 
into  the  causes  which  give  rise  to  them,  will  not  fail  to 
maintain  the  interest  which  has  already  been  excited  on  the 
sutijcct,  especially  in  liengal. 

'i'hcse  and  all  other  useful  objects  of  inquiry  would  be 
carefully  cunsidercd  liy  the  jiroposed  director  and  conunittec, 
whose  e3])ccial  duty  it  would  be  to  aim  at  results  which 
should  have  a  maximum  value  from  the  means  at  their 
disposal. 

(Signed)         H.  li,  Scott. 

Dredf/iiif/  F.xpeJitions. 

The  last  subject  on  which  the  lloyal  Commission  desire 
inforuuilion  is  "the  l)n;dgirig  Mx|)cditions,"  undertaken 
by  I  he  Admiralty,  at  the  recommcmlation  of  the  President 
anri  (Conned  of  tlie  Royal  Society  in  b^fiS  :iiid  IH(]D,  to  the 
north  and  W(.'st  of  the  British  Islands,  and  in  IH/O  to  the 
Mediterranean. 

The  interest  which  the  results  of  the  (invp-sca  dredging 
by  the  Stsedcs  in  the  vicinity  of  the  LolfodcTi  Islands  had 
excited  airiong  liritisli  naturalists  and  geologists  was 
brought  strongly  uruler  the  notice  of  tlie  lloyal  Society  by 
Professor  Wyville  Thomson  and  Dr.  Carpenter,  accom- 
panied by  an  earnest  recommendation  that  steps  should 
be  tuken  to  obtain,  through  the  aid  of  our  own  Govern- 
ment, a  more  thorough  and  systetnatic  investigation  of 
the  zoology  of  the  ilnep  ki'ii.,  es])ccially  in  the  Northern 
Atlaiilic  reyion.  In  bringing  this  request  under  ihe  con- 
sideration of  the  Admiralty,  the  Uoyal  Society  was  greatly 
aided  by  the  g(jud  offices  of  Admiral  lUehards,  the  llydro- 
grapher,  a  member  of  the  Council  of  the  Knyal  Society. 

The  steam  vessel,  the  "  Lightning,"  was  in  consequence 
suitably  equipped,  and  was  employed  on  this  service 
for  three  months,  in  the  summer  of  infis.  In  the 
following  summer  the  work  was  resumed  in  the  ship 
"  Porcupine,"  and  carrier!  down  to  lat,  -IS-',  and  in  18/0 
was  extendeil,  in  the  same  vessel,  to  the  Mediterranean. 
Each  expedition  was  accompanied  by  a  suitable  scientific 
staff,  ])ersonal]y  superintended  by  one  or  other  of  the  two 
Fellows  of  the  Royal  Society  whose  names  are  mentioned 
in  the  jireccding  paragrai)h,orl>y  Mr.  Gwy;i  Jeffreys,  F.Il.S. 
Tlie  results  obtained  have  already  abounded  in  interest, 
and  i>romise  to  do  so  increasingly.  'I'hey  are  recorded 
in  the  Transactions  and  Proceedings  (jf  the  Royal  Society. 

Ku\V,\KU   SAniXE. 

President  R,S. 
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the  generality  of  thasc  yoiinp  men  which  I  formerly  had 
is  great,  not  <)nly  in  their  increased  stock  of  real  knowledge, 
but  in  their  general  intelligence  and  their  aptitude  to  work 
out  any  new  question  which  comes  ui).  In  an  office  where 
siieh  a  variety  of  suhjects  arc  jiassing  through  daily,  fresh 
questions,  requiring  investigation,  are  continually  arising  ; 
after  a  jireliminary  discussion  of  the  subject,  some  one  is 
told  off  to  thoroLighly  investigate  the  matter,  and  the 
assistance  which  I  receive  in  this  way  I  cannot  express. 

If  there  are  a  numl)L;r  of  ex|ierimeuts  to  be  made  in  con- 
nexion with  such  investigations,  they  are  set  about  in  a 
l)urpose-like  juanner,  which  results  in  giving  precise  facts 
that  may  he  de[)cniled  upon.  At  the  present  time  one  of 
the  said  draughtsmen  is  engaged  in  carrying  out  experiments 
on  ropes  made  of  different  kinds  of  hemji,  and  under 
different  conditions  as  regards  the  crane  hook,  pulley, 
arrangement  of  sling,  and  such  like  points. 

I  have  in  my  time  liad  many  hundred  experiments  made 
by  less  educated  and  less  scientific  men,  who  yet  performed 
them  with  extreme  accuracy,  but  the  superior  inteUigcnce 
induces  closer  ubservation  and  a  greater  facility  in  drawing 
attention  to  the  minutiEe  of  the  lesson  which  the  experi- 
ment teaches. 

Both  of  the  young  men  here  rsfi.'rred  to  have  taken  prizes 
at  the  Science  Classes,  and  one  of  them  was  the  fixst  in 
honours  a  few  years  ago,  and  is  now  a  teacher  of  Applied 
Science  at  the  evening  classes  held  in  the  Mechanics'  Insti- 
tution. Royal  Arsenal,  "Woolwich,  and  it  is  interesting  to 
see  the  zeal  which  is  manifested. 

The  numerous  attractions  at  Woolwich  render  it  u]jhill 
work  to  raise  a  class  and  still  more  in  keeping  it  together, 
especially  so  with  the  native  youth,  who,  as  a  rule,  are  not 
so  eager  nor  so  ambitious,  in  a  praiseworthy  sense,  as  the 
suns  of  fanuhes  from  the  north.  At  the  same  time  the 
former  are  fully  as  good  workmen  m  the  performance  of 
refined  operations,  and.  generally  speaking,  are  easier  to  get 
along  with  in  the  conduct  of  a  large  establishment. 

As  examiner  in  Applied  Mechanics  at  Houth  Kensington, 
lam  pleased  to  observe  in  the  students  a  growing  ac(piaint- 
ance  with  tlie  first  principles  of  mechanics  and  the  natural 
laws  generally.  At  lirst  there  was  a  marked  deficiency  in 
that  res])ect,  which  improves  year  by  year. 

Much  de}>cnds  on  the  teacher,  for  although  the  examiner 
does  not  know  either  the  school  or  the  name  of  the  p<ipil, 
still  he  can  at  once  detect  the  difference  in  the  teaching 
from  the  reading  of  the  pajjcrs.  Kence  they  are  mostly  in 
groups  of  good,  moderate,  or  bad.  After  the  examination 
marks  were  awarded,  Major  Donnelly  sent  me  for  perusal 
the  tables  containing  all  the  necessary  particulars.  I  find 
that  the  firstplace  in  honours  is  taken  Ijyajoiner  in  Dublin, 
aged  23.  It  was  a  remarkable  paper,  for,  although  not 
cjuite  perfect  in  every  question,  J/ 0  marks  were  awarded 
out  of  400.  Yet.  irrespective  of  that,  it  was  a  rare  pro- 
duction for  a  workman. 

The  following  table  shows  the  general  result  of  exami- 
nation in  Ajiplied  Mechanics,  held  May  137-  :  — 
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As  a  rule,  butter  teachers  arc  required  ;  stilt,  when  we 
consider  the  difEculty.  there  is  every  reason  for  being  sur- 
prised at  so  many  having  ])ccn  found  rearly  to  do  ^^-hat  has 
l>ecn  done.  I  (lo  not  consider  that  the  mere  iias:>ing  as 
a  second  class  advauceil  impU  is  sufTieient  as  a  standard, 
and,  as  circumstances  admit,  that  standard  sbonlrl  be 
raised. 

The  use  of  the  )>lack  board  is  a  great  inijiedinient  to 
teaching,  ii  wastes  the  time  of  the  teacher,  and  the  iiupcr- 
i'ecUinil  indistinct  d  Ingram  fails  to  fix  tlie  idea  conveyed  upon 
the  mind  of  Llie  student.  This  dcfectwill  be  remedied  shortly. 
The  Lords  of  the  Committee  of  Council  on  Education  have 
ordered  thid.  proper  diagrams  be  prepared  for  this  purpose, 
from  which  cheap  copies  will  be  jirinted  for  the  use  of 
si'Iiouls,  and  sold  at  a  cheap  rate  to  all  who  may  require 
thcui. 

26060,— 11.  App. 


Practical  men  who  have  the  necessary  education  make 
the  best  teachers.  This  kind  of  knowledge  is  to  them  more 
of  a  reality,  and  is  a  part  of  their  nature,  than  is  the  case 
with  those  who  have  book-learning  only. 

It  is  more  than  probable  that  the  majority  of  teachers 
wdl  he  of  the  latter  class,  because  the  practical  men  will  be 
taken  up  more  readily  for  better  paying  work.  It  is  not 
unlikely  that  the  teachers  in  elementary  schools  generally 
wdl  find  it  to  be  their  interest  to  have  evening  classes.  This 
is  the  case  already,  to  some  extent,  but  such  teachers  arc  of 
a  superior  class,  at  least  so  far  as  I  am  acquainted. 

In  dealing  with  so  many  small  classes,  the  ])ayment  of 
teachers  is  a  great  difficulty.  From  40  to  44  evenings  per 
session  have  to  be  given  to  the  course;  hence  it  is  not  en- 
couraging to  have  a  few  pupils,  and  consequently  poi'r 
remunera-tion.  In  the  Royal  Arsenal  the  students  pay 
;,•;.  Gd.  for  the  coarse  ;  to  tliis  has  to  be  added  the  amount 
which  is  given  Ijy  the  Department.  In  looking  over  the 
lists  I  find  that  some  teachers  will  eai'n  a  good  deal,  while 
otliers  will  scarcely  have  anything.  Some  i)ass  every 
student,  while  another  has  6  fail  out  of  7.  It  appears 
to  me  that  a  little  more  encouragement  is  required,  until 
the  young  men  become  ahve  to  the  advantage  conferred. 

It  is  interesting  to  look  over  the  list  of  avocations  fi-om 
which  the  students  come  forward  :  ploughmen,  stationer's 
clerk,  architect's  assistant,  grocer,  teacher,  founder,  smith, 
engineer,  fitter,  stonemason,  flax  dresser,  joiner,  civil  en- 
gineer, and  so  forth. 

The  value  of  a  paper  does  not  always  depend  on  the 
literary  ability  of  the  stiideut.  Some  who  can  scaa'cely 
express  themselves  in  intelligible  language  or  correct  spell- 
ing have  yet  a  good  grasp  of  the  principles,  and  discuss  the 
geometiy  of  motion  in  native,  good  sense,  not  often  found 
in  books ;  while  others,  with  better  education,  write  more 
correctly,  but  may  not  have  caught  sight  of  the  natural 
principles  of  the  question  under  consideration.  Still  it 
takes  both  to  make  the  student  a  valuable  man  for  the 
country. 

I  have  read  over  the  precis  of  Colonel  Strange's  evidence  ; 
there  is  much  in  that  paper  for  careful  consideration.  When 
the  subject  was  fii'st  mooted  to  me,  I  was  more  hopeful  of 
the  advantages  to  be  derived  fi-om  such  a  Council  of  Science 
than  I  am  now ;  I  fear  that  it  would  not  fulfil  all  that 
plight  be  expected  ;  I  speak  entirely  with  reference  to  sub- 
jects in  which  I  have  been  mixed  up.  For  several  years  I 
was  a  member  of  the  Ordnance  Select  Committee,  and  I 
served  upon  committees  on  guns,  shells,  and  many  other 
similar  questions.  My  impression  is  that  the  Counc'il,  as  a 
Council,  would  not  advance  them;  that  the  real  work  of 
advance  will  depend  on  some  wiUing  member  who  :\'illwork 
hard  and  give  it  a  great  rleal  of  thought,  and  that  the  after 
discussion  will  not  affect  the  result  beyond  the  point  reached 
by  the  worker. 

There  are  many  scientific  questions  that  should  he  under- 
taken at  the  pul)lic  expense  for  the  good  of  the  country. 
Colonel  Strange,  in  a  quotation  from  a  letter  of  mine,  men- 
tions one  in  reference  to  iron  and  steel.  I  consider  that 
such  minutiii?  and  other  collateral  questions  cannot  be 
M'orked  out  by  jn-ivate  individuals.  In  1S47,  after  the  fall 
of  a  railway  bridge,  a  Ri>yal  Commission  was  apjiointed  to 
investigate  the  tpiestion,  and  which  was  carried  out  durin,i>: 
the  following  year  in  a  moat  masterly  manner,  and  was  tlur 
means  of  throwing  more  light  on  a  very  intricate  subject, 
especially  in  regard  to  the  natural  law  of  elasticity,  than 
anything  which  has  been  done  before  or  t-inee  in  regard  to 
that  branch;  still  e^en  in  regard  to  that  1  am  of  opinion 
that  the  machinery  enqiloycd,  namely,  a  Uoyal  Conmiissioii, 
was  too  cundirmis  for  the  ojicration  ;  there  were  too  man v 
employed  and  the  experiments  were  not  carried  far  enougii. 
Two  men  would  have  been  sufncient,  and  they  should  have 
gone  on  much  further ;  two  of  their  experiments  on  60  feet 
bars  would  seem  to  upset  all  former  notions,  if  that  ex- 
periment hail  been  re[n'ated  many  times,  and  a  longer  time 
taken,  we  should  liave  had  our  knowledge  increased  very 
much.  I  likewise  object  tn  the  way  in  «-lnch  the  knowledge 
obtained  was  given  to  the  world ;  a  ponderous  blue  book 
should  ])c  digested,  and  the  lessons  taught  put  into  a  form 
that  I'ractical  men  can  easily  overtake. 

For  such  investigations  it  would  seem  to  me  that  a  smaller 
special  conmuttee  of  the  best  men,  meeting  occasionally,  and 
not  giving  tlieir  whole  time,  could  either  originate' or  by 
communication  with  other  scientific  bodies  or  men  in  vai-iou's 
parts  of  the  conntry,  Miggest  such  subjects  as  rcqune  the 
pecuniary  assislanee  of  the  Government  for  their  investiga- 
tion, and  that  the  province  of  the  Committee  or  Council 
should  he  to  find  out  and  nominate  the  bes^t  known  man  or 
men,  who  should  be  told  off  at  the  public  expense  to  devote 
afew  years  exclusively  to  the  point,  and  who  should  work  in 
the  same  way  that  Faraday  pursued  his  investigations. 

From  my  ex]ierience  uf  a  CovL'rnnieiit  Department,  I 
fear  that  the  services  of  tueh  a  body  Cuuld  not  be  turned  to 

3K 


64 


ItOYAL    COM3n?STON    ON    SOIRNTTFRi    IN.^TllllCTION,    J^.TC. :  — APrENDIX    XIII. 


pi-uiicr  account ;  that;  tlii.^  minutia?  of  knowledge  that  forms 
th(?  key  to  the  questions  refeiTcd  to  is  more  Ukely  to  be  found 
outside  such  a  Council,  and  that  the  discussions,  however 
leai-ned,  would  not  warrant  the  Secretary  of  State  for  War 


to  lie  ffuiilcd  by  their  a<l vice,  without  referrinff  to  his  own 
eommittcc,  whicli  again  depends  on  some  quiet  worker  fop 
its  information:  my  remarks,  however,  only  apply  to 
those  questions  with  which  I  am  intimately  acquainted. 


APPENDIX  Xlil.     (Sec  Llic  Evi.lcnco  i^^Uw  liucbaii,  Vol.  II.,  pp.  -j-j;; 


CoMiriiKiCATiON  frniii  llio  S<joTTi?:rr  METi:onoL*H;n;,\r.  Society. 


'I'u  ,1.  Noi'man  Lnckyer,  Esq,.  F.K.S., 

Secretary  to  the  Science  F.Tiiiuiry  C^ommission. 

Kdinburi,di.  -I,  St.  Andrew  S(|i(nre, 
SiK,  '         August  l(;tli,ls;(l. 

At  the  suggestion  of  Dr.  Lyon  I'layfair.  M.i'.,  I 
now,  as  honorary  secretary  to  the  Scottish  Meteorological 
Society,  ami  by  the  authority  of  the  council  of  the  society, 
transmit  to  you  a  copy  of  the  statement  recently  drawn  up 
i-U']iecting  the  claims  of  the  society  for  a  pecuniary  annual 
grant  from  the  jiuhlie  fundw,  to  cn;ii>Ie  the  society  to  cany 
on  its  operations,  and  I  have  to  request  that  you  will  have 
the  goodness  to  bring  the  society's  claims,  at  an  early 
]terii)d,  bi.-forc  the  (.'ommissioners  for  Scientific  ( )b,iects,  with 
a  \'icw  to  their  reeommendins  such  agrantbeing  made. 
I  am,  &c. 

A.  Keith  Johnston, 


ScoTTiSTi   xMetrdkological  Soctetv. 

lL.\.Tn.\r-)-  from  Mix:  tks  of  Meetixh  (tf  Cnt-xciL. 
held  OP.  1  1th  June  isjd. 

■file  Council  resumed  consideration  of  the  a]ipbeation  to 
Hi'r  Majesty's  Governnipnt  for  an  annual  grant.  Dr.  Kcifh 
Johnston,  the  Honorary  Secretary,  reported  that  having  been 
in  London  lately,  he,  ahjng  with  Dr.  Lyon  Playfuir,  M.P., 
had  interviews  with  General  Sir  Edward  Sabine,  the  Chair- 
man, and  Mr.  Roitert  H.  vScott,  the  Du-ector  of  tiie  Royal 
Society  Committee,  and  that  he  had  called  the  attention  of 
these  gentlemen  to  the  suggestion  of  the  Hoard  of  Trade, 
that  thesocicty  should  apply  to  the  Committee  for  a  portion 
of  their  annual  grant  of  Kl.dlK)/..  as  some  remuneration  for 
services  which  are  of  n  public  nature  and  of  great  import- 
ance. He  added,  that  whilst  these  gentlemen  admitted 
that  the  society  was  entitled  to  aid  from  the  (iovernment, 
they  said  that  the  Royal  Society  Committee  had  nothing  to 
gi\'e,  the  10,1)00/.  grant  annually  \-oted  by  Pi-irliamcntliting 
fountl  inadequate  for  the  purposes  to  which  it  wag  a[)jili- 
cable,  but  that  the  Committee  would  be  bapjiy  to  ajipty  to 
the  society  for  copies  of  returns  from  some  of  their  stations 
on  the  occasion  of  .storms  occurrin"'.  [See  EnrloMire 
Xo.  H.].  ■" 

The  remuneration  offerc'I  forsuch  returns,  in  the  opinion 
of  Mr.  Scott,  Mr.  Huchan,  and  Dr.  Keitli  .lobnstim,  would 
not  amount  to  more  than  5/.  annually,  and  would  he  merely 
payment  for  extra  work  wincli  would  ha\'e  to  be  done  In'  a 
clerk  employed  by  the  society  for  tliat  piu-|)osc.  I(,  mii^rlit 
be  an  advantage  to  the  Royal  Sorlcty  Connnitlrr'  lo  olil^iin 
these  returns,  hut  the  giving  of  tNem  \v<nd(l  affnrd  iin  aid 
to  the  Scottish  Meteorological  Soeiely. 

'I'he  Coaneiljiaving  gn-crt  con.sidmttiun  In  I  lic^n  sliMc- 
ments,  agreed  tiiattlie  faihirr  of  Ihi'ir  nc'^nl  lati.ms  willi  \\\v 
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one  in  I'aroc.  On  the  t'ontincnt  there  arc  also  stations  in 
direct  connnuniralion  with  the  soflcty  a,t  Damascus,  lieyrout, 
Aleik,  aTid  .lerusalem  in  S}Tia,  Larnaka  in  Cyi)nis,  Janina 
in  (Ircece,  I'au  in  I'Vanec,  and  Millhrook  in  Jersey. 

It  appears  from  this  that  the  society  is  already  a  tried 
institution,  \iilb  ;i  broad  and  \'igorou3  organization,  and  it 
is  to  maintaiiitlns  tliataid  from  (lovcrnment  isnow  needed. 

The  !)0  schedules  from  these  stations  are  first  examined  by 
the  secretary  for  the  detection  of  clerical  or  obser\'ationaI 
errors,  and  such  errors,  when  discovered  or  su'.pected,  are 
corrected  and  adjusted  by  comimmlcation  with  the  observer. 
Ol'the  !'0  schedules,  .5")  are  then  taken  to  the  Astronomer- 
Rny;d  to  lie  reduced  for  the  use  of  the  Registrar-General 
for  Scotland,  who  publishes  the  results  in  bis  quarterly, 
nmnthly,  and  weekly  reports.  The  remaining  ."15  schedules 
are  reduced  and  averaged  by  the  society's  secretary. 

The  society's  observations  form  the  basis  of  oflicial 
reports  on  the  health  of  tlie  people  bytlic  Registrar-General, 
anrl  without  these  observations  it  would  be'impossible  for 
him  to  make  his  reports  comjilete.  This  statement  will  not 
he  questioned  by  anyone  conversant  with  investigations 
rclatmg  to  the  ;)ublic  health,  from  wliich  the  inttue"nce  of 
weather  cannot  lie  excluded. 

The  meteorological  information  so  supplied  to  a  jiuhlic 
officer,  for  public  jmrposes,  is  collected  at  great  expense  by 
ain'ivate  society,  whose  oj)erations  are  necessarily  of  such  a 
natm-e  as  to  invol\-c  a  large  outlay  of  money.  Tlie  society 
now  appeals  for  some  remuneration  from'  Her  Majesty's 
Go\'crnment  for  this  work. 

But,  inde[)endently  altogether  of  the  work  done  for  the 
Registrar-General  with  reference  to  the  question  of  public 
health,  involving  the  society  in  an  luitlav  of  about  250/. 
yearly,  the  society  engages  in  other  matters  \ihich  have  a 
direct  bearing  on  agncubure  and  navigation,  including  the 
inve^tigation  of  storms  and  weather. 

The  society  puldi^hes  a  quarterlv  iournal  which  contains 
the  results  of  the  observations  of  the  stations  for  each 
quarter,  an<l  original  iiapers  on  subjects  cunnectea  with 
meteorology. 
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The  society  has  also  been  enabled,  through  the  liberality 
of  the  noble  president  of  the  society,  the';Marquess  of 
Tweeddale,  to  offer  prizes  for  sets  of  observations  on 
special  subjects,  the  results  of  which  have  been,  in  part, 
pubUshed  by  the  society.  The  observations  elicited  by 
these  jmzes  have  been  of  the  greatest  value  in  determining-, 
among  other  points,  the  temperature  required  in  Scotland 
for  the  proper  ripening  of  cereals,  the  effect  of  drainage 
on  the  temperature  of  the  soil,  and  some  of  the  pecuUar 
effects  of  the  east  wind.  In  these,  and  other  objects  con- 
nected with  the  society,  the  noble  president  has  generously 
ex]3ended  several  hundreds  of  pounds. 

Though  much  has  thus  been  accompHshed  by  the 
society  in  furthering  the  progress  of  meteorology,  much 
more  yet  remains  to  be  done,  not  only  in  overtaking  the 
discussion  of  the  very  valuable  material  which  has  accumu- 
lated in  the  society's  oince,  bearing  on  questions  never 
hitherto  discussed,  but  also  in  re-testing  conclusions 
which  were  necessarily  based  on  observations  extending 
over  a  limited  iieriod  of  time.  The  funds  of  the  society, 
moreover,  do  not  admit  of  such  frequent  inspection  of  its 
stations  as  is  desirable. 

The  society  only  possesses  one  paid  officer  for  carrying 


on  its  ojierations,  and  tlie  labour  involved  in  conducting 
the  work  greatly  overtaxes  his  powers.  The  funds  at  the 
disposal  of  the  council,  drawn  wholly  from  voluntary 
sources,  are  too  limited  in  amount,  and  too  fluctuating,  to 
admit  even  of  the  emplopnent  of  a  clerk  to  relieve  him 
of  the  mechanical  work  which  devolves  on  him.  By  great 
devotion  to  duty,  and  an  unusual  ca|)acity  for  the  work  in 
which  he  has  been  employed,  the  secretary  has  materially, 
and  at  no  little  sacrifice  of  self,  aided  the  council  in  main- 
taining the  society  in  its  present  state  of  efficiency,  and 
in  its  service  he  has  acquired  a  wide  reputation  as  a 
meteorologist. 

In  these  circumstances  the  council  has,  on  several 
occasions  during  the  past  two  years,  memorialized  H.M. 
Treasury  and  Board  of  Trade.  The  claims  of  the  society 
have  been  cordially  acknowledged  on  account  of  the  im- 
portant services  it  has  rendered  to  the  public,  especially 
for  the  information  supplied  to  the  Registrar-General,  and 
the  council  ti-ust  that  their  claim  for  a  special  grant  may 
be  favourably  considered. 

ThO.MAS    .STFA'ENffOK, 

Convener  of  Committee. 
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Orictnal  Papers  by  the  Seciietahy  and  vai'Ious  Members  of  the  Scottish  Meteorological  Society,  from 
the  data  collected  by  it,  which,  among  others,  have  been  cither  rejjrinted  or  favoio'ably  reviewed  in  Foreign  and 
British  Journals. 


Titles  of  Piipers, 

1.  On  the  Fall  of  Rain  in  Scotland  during  lS5(i  and 
1^57.     By  James  Stark,  M.D.,  F.R.S.E.,  etc. 

2.  Remarks  on  Ozone.  By  Arthur  r\Iitcliell.  M.D., 
F.U.S.E. 

3.  Observations  on  the  Florida  Gulf  Stream.  By  A. 
Keith  Johnston,  LL.D..  F.R.S.E.,  F.R.G.S.,  etc.— The 
Temperature  of  the  Sea  on  the  Coast  of  Scotland,  By 
Alexander  Buchan,  F.R.S.E. — Additional  Observations  on 
Temperature  of  Sea  round  Scotland  and  in  Faroe  and  Ice- 
land.    By  A.  Keith  Johnston  and  Alexander  Buchan. 

'1.  0]i  the  Barometric  Depression  and  accompanying 
Storm  of  19th  October  1862.  By  Thomas  H.  Core,  M.A., 
Pri^-y  Council  Lecturer  on  Mathematics. 

5.  On  the  Importance  of  the  Study  of  Medical  Clima- 
tology.    By  R.  E.  Scoresby-Jackson,  M.D.,  F.R.S.E. 

6.  Examination  of  the  Stoi-ras  which  occurred  in  Europe 
in  October,  November,  and  December  1S63.  By  Alexander 
Buchan. 

7.  The  Isothermals  of  the  British  Isles  for  January, 
A]iril,  July,  and  October.     By  Alexander  Buchan. 

H.  On  the  Cold  Yv'eather  of  May.     By  Arthur  Mitchell. 

1'.  Interruptions  in  the  Rise  and  Fall  of  Temperature  in 
the  coarse  of  the  year.     By  Alexander  Buchan. 

10.  Popular  Weather  Prognostics  of  Scotland.  By 
Arthur  Mitchell. 

11.  On  the  Temperature  of  Drained  and  Undrained 
Land.  By  D.  Milne-Home,  LL.D.,  V.-P.R.S.E.,  and 
Alexander  Buchan. 

12.  A  comparative  view  of  the  Winter  climates  of  Edin- 
Ijurgii,  Jersey,  and  Mentone.— Note  on  Weather  of  March 
1S6/,  and  on  some  effects  of  East  Winds.— Are  ExceiJtions 
in  the  Distribution  of  Temperature  associated  with  Excep- 
tions m  the  Distribution  of  Disease  and  Death?— On  the 
cause  of  some  of  the  pernicious  Effects  of  Polar  Winds, 
with  remarks  on  the  method  and  scope  of  Medical  Meteoro- 
logy.    By  Arthur  Mitchell. 

i;i  On  the  Climate  of  Jerusalem.  By  Thomas  Chaplin, 
M.D.,  and  Alexander  Buchan. 

1-^.  On  ascertaining  the  Intensity  of  Stoi-ms  by  calcula^ 
tion  of  the  Barometric  Gradients.  By  Tliomas  Stevenson, 
F.R.S.E.,  Civil  Engineer. 

15.  Mean  Temperature  of  everyday  in  the  year  at  Ar- 
broath for  22  years.  By  Alexander  Brown,  LL.D.,  and 
Alexander  Buchan. 

1 6.  On  Two  Stoi-ms  which  passed  over  the  United  States 
in  March  185!),  and  on  Storms  which  occurred  at  the  same 
time  in  N.  America,  Europe,  and  Western  Asia.  By  Alex„ 
Buchan. 

17.  On  the  Meteorology  of  Iceland.  By  A.  Thorlacius 
and  Alexander  Buchan. 

18.  On  the  Weather  of  North-Wcstern  Euro])e  durmg 
1868.     By  Alexander  Buchan. 


Fordfjii  and  British  Journals  where  reprinted  or  favour uhl/j 
reviewed. 

1.  Edinburgh  New  Philosophical  Journal. 

2.  Edinimrgh  New  Ptiilosophical  Journal. 

■3.  Petermann's  Geogi-aphische  Mittheilungen. — Tem- 
jierature  de  la  Mer  entre  PIsland  PEcosse,  et  la  Norvege. 
Par  Prof.  Muhn,  Christiaiiia. — Edinburgh  New  Philoso- 
])hical  Journal. 

■1.  Edinburgh  New  Philosophical  Journal. 

5.  Medical  Times  and  Gazette. 

ti.  Transactions  of  the  Royal  Society,  Edinburgh. — 
Zcitschrift  der  osterreichischen  Gesellschaft  flir  Meteoro- 
logic. — Nuova  Antologia  di  Scienze,  Littere,  ed  Arti^ 
Firenze. 

7.  Journal  of  the  Agricultural  Society  of  England,  etc. 

8.  Zeitschrift  der  osterreichischen  Gesellschaft  fiir  Me- 
teorologie,  etc. 

y.  Zeitschrift  der  osterreichisebeu  Gesellschaft  flir  Me- 
teorologie. 

10.  Edinburgh  New  Philosophical  Joiu'nal. — Transac- 
tions of  Royal  Highland  Agricultural  Society. — Proceedings 
of  English  Meteorological  Society. 

1 1 .  Scottish  Farmer  and  other  Agriculture  Journals. 


12.  Those  Papers  by  Dr.  Arthur  Mitchell,  Convener  of 
Medico- Climatological  Committee,  have  Ijeen  largely  re- 
viewed in  Medical  Journals ;  among  others,  the  Medico- 
Chirurgical  Review,  Medical  Times  and  Gazette,  Dublin 
Medical  Journals,  etc. 


l.'l  Monatsberichte  K.  Akademie  der  Wissenschaften  zu 
Berlin. 

14.  Zeitschrift  der  osterreichischen  Gesellschaft  fiir  Me- 
teorologie. — Report  of  an  Inqniiy  into  the  connection 
between  Strong  Winds  and  Barometrical  Differences.  By 
Robert  H.  Scott,  Director  Meteorological  Committee. — 
Journal  of  Science,  London.— Mcdico-Chirurgical  Review. 

15.  Zeitschrift  der  osterreichischen  Gesellschaft  fiir  Me- 
teorologie. 

\f>.  Nouvelles  Mete'orologiqnes  de  la  Societe  Metcorolo- 
gique  de  France. — Joiu'nal  of  Science. 


17.  Zeitschrift  der  osterreichischen  Gesellschaft  flir  Me- 
teorologie. 

18.  Atlas  Meteorologi(|ue  dc  POliscrvatoirc  Inqterial  dc 
Paris. 
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i;).  Note  on  the  Raioinetric  Mcasui-ement  of  Heights, 
chittly  m  the  interior  of  Coiilincnts.  By  Alexander 
Buchaii. 

20.  Tliunderstuinis  of  ycotlaiul.     By  Alexander  Biichan. 


21.  On  Rotatory  Storms,  as  illustrated  by  the  Plicno- 
mena  of  Waterspouts  and  Whirhvinds.  By  1).  Milnc- 
Homc,  of  "NYedderlinrn. 

22.  On  Chemical  CliiintDloi^v.  llv  Aii^nis  Smith.  Pli.i>., 
F.U.S. 

2;i  On  the  Mean  IVssure  of  the  Atmosphere,  and  tlie 
prevaiHn^'  Winds  over  Ihr  (!h>bc.     By  Ak^aiuler  Bdchan. 


2-1.  yui.';iestion&  for  increasing  tlu>  Supply  nt  Spin 
Water  at  Malta,  anil  improvinn-  the  Chniatc  ut  the  I:dan 
By  I).  Milne-Home,  LL.D. 


2.^.  On  the  KlTects  of  Solar  Radiati.m  iii  Relation  to  tli 
Crops.     Address  hy  the  Maviucss  of 'IVeeddale. 


19.  Pro cee dings  of  the  Royal  Society  of  Edinburgh.— 
Petermann'.s  Geographische  Mittheilungen. — Zeitschrift  der 
osterreiehischen  Gesellschaft  fur  Meteorologie. — Journal  of 
the  Royal  Geographical  Society. 

20.  Nouvellea  Meteorologiques  de  la  Socii'te  Meteorolo- 
gique  de  Prance. — Zeitschrift  der  osterrtichischcn  Gesell- 
schaft  fiir  Meteorolo},ne. 

21.  Journal  of  Science. 


22.  Jimrnal  of  Science. 

2'i.  Transactions  of  the  Royal  Society  of  Kilinliurgh, — 
Ameriran  Jiiurnal  of  Science. —  Peterniunn's  (ieograjihische 
Milthiiliingen. — Xonvelles  Meteoroloj^iijncs  de  hi  Societe 
Mi'i(,'onil(jgi<|iic  de  France. — Zeitschrift  der  oslerreichischen 
Gesellsehaft  fiir  Meteorcjlogie. — .lournal  of  Science. — 
Sjmori'a  .Meteorological  Maf,'azine,  &c. 

24.  Rejiriiited  in  exlaiso  in  a,  State  J'aper  hy  the  Local 
Go-\erTiment  of  Malta ;  and  in  tlie  Zeitschrift  der  osterreich- 
ischen  1.ie;-eilschart  fiir  Mctcorulogie  :  —  it  being  republished, 
as  stated  in  bolJt  cases,  on  account  of  its  imjiortant  bearings 
on  the  iniproxeiiient  of  the  climates  of  .Vlalta,  and  of  the 
Sea  CiJii-t  nC  Lhd)natia  and  Islands  adjoininJ,^ 

2,'>.  "  Nature." 
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To  Ihe  LonJs   C«> 


.No.  I. 

J.ur.'^    of  llr, 
I'rude. 


.,./,/ \-  BnanI   uf 


'Phc  Mkmori.m.  of  the  Scottish  Mi-: 
Society. 


Sheweth. — That  the  council  arc  desirous  of  respectfully 
asking  your  Lordships  to  consider  whether,  looking  to  the 
important  public  objects  of  the  society,  and  also  to  the 
manner  in  which  the  society  is  working  out  these  objects. 
Government  aid  ought  not  to  be  granted  to  the  society. 

Your  memoriahsts  refer  to  the  applications  made  during 
the  past  two  years,  as  they  fully  explain  the  grounds  on 
which  the  council  think  that  the  society  deserve  and 
ought  to  receive  this  aid. 

They  beg  further  to  mention,  that  ii  deputation  of  the 
members  of  council,  supported  by  a  number  of  Scottish 
Members  of  Parliament,  waited  upon  the  Chancellor  of  the 
E.xehequer  in  April  lyiilJ,  when  the  Chancellor,  whilst  ad- 
mitting the  value  of  the  society's  proceedings,  suggested 
whether  a  further  apjieal  should  not  be  made  to  the 
Scottish  i)ublic  to  give  the  additional  revenue  asked  from 
the  Government.  It  is  proper  that  the  council  should  now 
state  that,  in  compliance  with  that  suggestion,  they  ilid 
rnakc  a  special  and  earnest  appeal  to  tin.'  [)ublic  in  Scot- 
land, supporting  it  l)y  an  intimation  tliLit  they  had  apjilied 
in  vain  to  the  Government.  The  council  regret  to  say  that 
this  appeal  was  attended  with  a  very  inadequate  amount 
of  success,  not  more  than  an  additional  sum  of  annual 
subscriptions  to  the  amount  of  aljout  15/.  having  I»een 
obtained,  which  tlie  council  hesitate  mjt  to  say  was  caused 
to  a  great  extent  by  a  strong  feeling  in  Scotland  that  the 
public  had  already  done  quite  enough  to  aid  tlic  society  by 
giving  subscriptions  tiKin  amount  varying  between  :iMl'.mf\ 
4iM.,  and  that  it  was  the  duty  of  the  Government  tu  give 
a  grant,  looking  to  the  character  of  the  society,  and  the 
public  a])preciatiori  of  its  objects  and  proceedings. 
^The  council,  therefore,  now  return  t(»  Her  Majesty's 
Government,  and  renew  their  application  for  jiecuniury 
aid;  and  they  think  it  right  fiistini'tly  U,  jufonn  the 
Government,  that  unless  such  aid  be  given  it  will  be. 
necessary  to  curtail  mnch  r>rtlic  important  and  useful  work 
which  they  have  liitlnTto  (Mri'ieil  on.  'I'Ihi  groiiinlM  on 
which  they  deem  theniyrKrs  ei.lilkd  to  ;i.id  are  InirlK 
tJiese  : — 

In  the  first  jdacr^  lli.V  ioe  a  seiml  ilir  hodv,  whirli  W,  n 
universally  aflmitted  lias  greatly  ;idvari'Td  \]\v  -...cn-wry  of 
meteorology. 

Secondly,  they  are  a  body  whirl,  supplies  one  of  our 
own  Government  dfp;,rtnH'nts,  vi/,.,  that  of  the  Regi,si,rii,r- 
Gcnera],  with  inhjriiLatimi.  wiiieh  lliis  deprirtinent  nlalM■^J 
use  of  and  publisln^s,  but  does  nof,  u:\\  \',,r. 

Thirdly,  the  society  supplic!  ;-,cvr);i)in|.,.l..||  <  ;,,vi  intonii  ■■ 
with  information,  at  the  y.]\vfy,\.\  y,'ii\[^■.■\  ,',\  \\^^.^  ,.  {',,,•,■,.,■,. 
ments,  and  without  making  any  eliar;'c  aM:iln\i.  ihrm 

Your  memorialists  vt^^v^  respectfulIy'siilTmli,  {.Imi.  (iovrm- 
ment  ought  to  give  an  annual  gi'arit,  etpnd  in  aoioiml  lo 
the  annual  SLdiseriptions  of  niendicrs— a,  pi'loiipir  \vlii(h  lr>' 
been  generally  adojtted  by  Her  Majesty";:  Go'/erniLient  iii 
other  mutters  of  a  public  nature. 


Were  sueh  grant  given,  the  society  v.-ould  be  able  not 
only  to  coiiiinne  carrying  on  the  work  tliey  now  perform, 
hut  even  1o  evicnd  their  held  of  usefulness.  \i  jireseut 
thi'  revenue  ol'  lhe  society  I'alls  short  (.f  the  necessary  ex- 
]ienditure;  Ihiy  cannot  even  afford  to  assist  their  .secretary 
with  a  rl(;rh,  ami  have  it  not  in  their  jjower  to  publish 
many  of  the  im'esiiga.tinns  whieh  be  carries  on. 

(Signedj  D.  Mil.nk-I  Io.m  m. 

Chairman  of  Council. 
Ollicc  of  the  Scottish  Mrti'm-oloi-ical  Soci.^ty, 
Kdinburgh,  otli  March  I's^li. 

Xo.  II. 

Mr.Tr.oitoLnnv. 

Boanl  of 'i'radc.  Whireliall  Garden?, 
^iif,  A])ril  (ith,  1S7II. 

I  A.M  directed  by  the  Board  of  Trade  to  acknowledge 
the  receii>t  of  your  letter  of  the  Sth  ultinui.  enclosing,  at 
the  request  of  the  Meteorological  Society  of  Scotland,  a 
memorial,  ]iraying  the  Boarel  ol'  Trade  to  limve  the  Treasury 
to  give  them  an  annual  grant. 

In  reply  I  am  to  state  that  this  Board  have  eaiefnlly  con- 
sidered llie  nieninrial  and  the  staleiuent  cnelo>ud  in'  your 
letter,  and  that  they  are  umdtle  (o  land  anv  ground's  ou 
which  they  can  entertain  and  submit  to  the  Treasuiy  any 
j)roposition  fur  a  sei>arate  grant  of  jiublic  money  to  the 
Scottish  Mi'teorological  Society. 

The  Board  of  Trade  will,  however,  be  ]deased  1o  hear  at 
any  time  that  an  arrangemeui  has  been  elfecled  lietween 
the  Meteorological  Committee  of  the  Kuval  Society  and 
the  Scottish  Mcteoroh.gieal  Society,  where'hv  the  Scottish 
society  will  eoH.peratc  in  carryiiii;  forward  the  objects 
sougiit  to  he  attained  by  tlie  Meteoroloi;i«'al  Committee.  If. 
and  when  sueh  an  ari'angement  is  made,  the  Hoard  of 
Trade  are  satisfied  that  the  i\lrtem'ol(i.rJr;(l  Cmnniiltee  will 
|.ay  to  the  S,-ottisii  society  a  proper  sum  in  eoiisideration  of 
the  services  rendered. 

I  am.  \e. 

Or.  l.von   I'iavfan',  M.I'.,  'fiiOM\s  (iitAV 

Ib'iiM'  of  Commons.  S.W. 

,\n.   III. 

L.xcKin'i   from  M  i  m  ti.s  oi'  a   Mr.r.Tixc  of  the  CouNCil, 
of   the    SrornsM     ,MKr,.:n,in,..u;,cA.,    Soe.KTV.held 

on  L'lilh  Apnl  Is;o. 

■I'l"-  ineelmg  l,;,d  at  the  ;::,me  time  lu'lore  them  the 
"'iswer  h,v  the  l!o;,r(i  of  Tni.l,.  to  the  ,uem,>rial  of  llie 
Conned  askm^  (or  a  s.^paiat.  grant  of  puhlie  money,  in 
winch  ans\>rr  Ihcir  i.ordslnps  stale,  that  whilst  iinab'le  to 
move  the  Trea.-ury  to  gi^ca  special  grant,  their  Lordships 
uould  be  pleased  to  harn  (I, at  ,.n  arrangeiuenl,  had  been 
elhaied  between  the  Meleorologieal  Conuuitlee  and  the 
Scottish  Hoi'iety.  whereby  the  latter  Mall  co-operate  Ul 
carrying  forward  tJK' ,,hjcets  soiiMht  to  he  attained  bv  the 
Committee.  The  coimrd  n-solved  to  agree  to  this  proposal, 
and,  m  aecordanee  tluivwilh.  to  mtiimite  their  desire  to  co- 
ojierate  with  the  (.'oinmittec,  lea\  ing  to  the  Board  of  Ti'aile 
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to  fix  the  amount  of  the  sum  to  be  piiid  in  consideration  of 
the  services  rendered. 

In  any  such  arrangement  it  will  of  course  be  understood 
that  the  independence  of  the  society  in  the  management  of 
its  affairs  shall  be  in  noivise  affected. 

The  council  further  resolved  that  a  copy  of  this  minute 
shall  be  communicated  to  the  Meteorological  Committee, 
and  also  to  the  Board  of  Trade. 

D.    MiLNE-HoME, 

Chairman. 

No.  IV. 

Meteouolooy. 

Board  of  Trade,  Whitehall  Gardens, 
SiR,  May  loth,  1S70. 

I  AM  directed  by  the  Board  of  Trade  to  acknowledge 
the  receipt,  on  the  28tli  ultimo,  of  an  abstract  from  the 
minutes  of  a  meeting  of  the  council  of  the  Scottish 
Meteorological  Society  held  on  the  2(ith  ultimo. 

The  Board  of  Trade  desire  me  to  state,  that  as  it  rests 
with  the  Meteorological  ConuTiitfcee  to  take  such  action  in 
the  matter  as  they  may  be  advised  and  may  detemiine,  and 
as  a  copy  of  the  excerpt  has  apparently  been  forwarded  to 
that  Committee  by  your  society,  this  Board  will  no  doubt, 
in  due  course,  hear  from  that  Committee  the  result  of  any 
negotiations  between  them  and  the  Scottish  Meteorological 
Society. 

I  am,  6';c, 
The  Secretary,  Tuo.ntas  Gray. 

Scottish  Meteorological  Society. 

No.  V. 

Df.ar  Srn.  Edinlinrgh.  May  13th,  1870. 

I  RtiGRET  tliat  you  did  not  clearly  understand  the 
meaning  of  the  ci)mmunication  I  sent  to  you  from  our 
council  meeting  of  the  2(ith  ultimo. 


It  may  not  have  been  vory  exiilicitly  f>tatcd  in  my  leit-cr, 
as  the  papers  were  not  at  hiind  at  the 'tune. 

But  our  meaning  was  simply  to  ask  if  your  Commiti,cc 
are  prepared  to  recommend  to  the  Board  of  Trade  that 
we  should  have  the  grant  of  such  a  sum  of  money  as  will 
enable  us  to  engage  a  cli;rk,  and  other  assistants,  in  «n-dcr 
that  we  may  co-operate  with  you  in  the  manner  indicated 
by  the  Board  of  Trade. 

It  will  therefore  be  a  favour  if  you  will  bring  the  matter 
before  your  Committee  on  Monday  next  and  communicate 
to  me  the  result  of  tlicir  dehborations  liy  that  day's  post, 
in  order  to  guide  the  society  in  their  future  proceedings. 
Yours,  &c. 

Robert  H.  Scott,  Esq.  A.  K.  Johnston. 

Director,  Meteorological  Office. 


No.  VI. 

Sir,  London,  May  Kith,  Ihf/O. 

1n'  reply  to  your  note  of  the  I.'ith  instant,  I  am 
directeil  to  actjuaintyou  that  the  Meteorological  Commilitce 
ai'e  not  [>re])ared  to  reconnueml  to  the  Board  of  Trade  that 
your  society  should  receive  a  grant  of  money  to  enable  them 
to  engage  a  clerk  and  other  assistance. 

The  co-operation  the  Meteorological  Committee  proposed 
is  explained  in  my  letter  of  January  19th  and  in  the 
memorandum  {No.  17)  already  forwarded,  and  of  which  I 
now  enclose  another  cop}'. 

You  will  observe  by  the  first  paragraph,  second  page, 
that  the  form  is  to  be  idled  up  only  "  wiienever  a  storm  or 
"  very  sudden  change  of  weather  is  noticed,  and  also  occa- 
"  sionally  when  specially  rc(|uested  by  letter." 

The  expense  incuiTcd  from  time  to  time  in  obtaining  and 
forwarding  this  infofmation  the  Meteorological  Committee 
are  prepared  to  defray. 

I  have,  &c. 

lloiiERT  II.  Scott. 

A.  K.  Johnston,  Esq.,  LL.D. 


Communication  from  tlio  Boakd  of  Trade. 


Meteokology. 

M  2792.  Board  of  Trade,  Whitehall  Gardens, 

Sir,  April  6th,  1871. 

I  AM  directed  by  the  Board  of  Trade  to  transmit  to 
you  for  the  information  of  the  Scientific  Commissioners,  the 
accompanying  application  from  the  Scottish  Meteorological 
Society  for  Government  assistance.  [See  the  Communica- 
tion from  the  Society,  forming  the  first  part  of  this  Appen- 
dix XIII.]. 

The  application  in  question  does  not  ap])ear  in  any  way 
to  concern  the  Meteorological  Committee  or  the  Jioard  of 
Trade. 

I  am,  i&c. 
J.  N.  Lockyer,  Esq.,  Tuoafa.s  Gray. 

Seci'etary  to  the 
Royal  Scientific  Conimis.=,ion. 


(Enclosure.) 
M.  2792.  Tester,  Hadchngton, 

Sir,  _  _  March  21st,  1871. 

By  desire  of  the  Council  of  the  Scottish  Meteorolo- 
gical Society,  I  forward  a  statement  of  claim  of  that  Society 
for  Government  siipport. 

The  grounds  of  our  claim  have  been  drawn  up  by  Mr. 
Thomas  Stevenson,  C.E.,  Chairman  of  the  Committee 
ap]]ointed  for  that  purpose.     \_See  jip.  0  J,  fiJ.] 

I  trust  that  the  grounds  stated  for  our  claim  may  meet 
with  a  favourable  consideration  'from  the  Scientific  Com- 
mission, and  that  the  Commission  may  be  jileased  to 
recommend  it  to  Her  Majesty's  Government. 

I  am,  &c. 

TWEEODALR. 

President  of  the  Scottish  Meteorological  Society. 


APFENOTX  XIV.     (See  the  Evidence  of  Mr.  Milno-llomc,  Vol.  II.  pp.  250-201.) 


Me:\iorial  of  tho  Councii.  of  flic  Royal  Socif.ty  of  Edinburgh. 


To  tlin  Royal  Conimissionnrfi  appointed  to  make  in- 
quiiy  with  regard  to  Scientific  InHtruction  and  the 
Advancement'of  Science,  and  the  aid  thereto  derived 
from  grants  voted  by  rarliament. 
Tlic  Memorial  of  the  Couxcn.  of  tlie  Royal  Society 
OF  Edinbuegii. 
Your  Memorialists  having  been  informed  that  the  Com- 
missioners are  ready  to  receive  from  any  quarter  information 
and  suggestions  bearing  on  the  important  questions  awaiting 
their  consideration,  beg  respectfully  to  submit  to  them  the 
following  statement : — 

The  Eoyat  Society  of  Edirdnirgh  was  established  in  the 
year  1782.  Its  founders  desired  by  means  of  it  to  promote 
the  interests  of  Hterature  and  science  in  Scotland.  Ihc 
published  transactions  of  the  society,  now  nombermg 
2(i  quarto  volumes,  i^how  that  its  members  have  asstduousiy 


devoted  themselves  to  Jinth  branches  of  knowledge.  Science, 
however,  ha.s  been  its  chief  business.  Every  year  memoirs 
are  brought  before  its  meetings,  on  mathematics,  natural 
philosophy,  geology,  archnrology,  botany,  zoology,  meteor- 
ology, chcmisti-y.  an;d,omy,  physiology,  and  other  subjects. 
The  most  important  of  tliese  are  published  in  the  Society's 
Transaction.':. 

As  science,  iti  its  varied  departments,  exiianded  and 
multiidied,  it  became  impossible  for  one  society  to  render 
all  the  aid  necessary  for  each.  Hence  other  societies  froni 
time  to  time  sprang  up  in  Scotland,  to  ,supi>lcment  w!i:it 
the  Royal  Society  was  not  able  to  overtake. 

The  following  are  societies  in  Eilinburgb  devoted  (o  jjar- 
ticular  Ijranclics  of  science  :  The  Royal  Scottish  Socii'ty  of 
Arts,  the  Royal  Physical  Society,  the  Geological  Sucicty  {>[ 
Edinburgh,  tiie  Society  of  Scottish  Antiquaries,  the  Bota- 
nical Society,  and  the  Scottish  Meteorological  Society. 
There  are  also  in  Glasgow.  Aberdeen,  St.  Andrews,  and 

3K  .3 
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Perth  several  societies  devoted  to  geology,  natural  history, 
nn  1  li"t  iature,  several  of  whicli  pubhsh  transactions. 

Vs  he  Ko/al  Society  of  Edinhurgh.  which  your  memo- 
rialists represent,  is  of  older  standing  than  most  ot  the 
other  societies,  besides  being  more  comprehensive  in  is 
,e.i-,i  the  memorialists  think  it  not  unbecommg  their 
„o.!tion  to  address  the  Comniiseioners  with  reiercnce  to  the 
IjLicstion    how  and  to  wliat  extent  science  is  aided  by  the 

^  Ym!r  memorialists  presume,  from  the  terms  of  the  Com- 
mission, that  tliere  are  two  inquiries  embraced  by  it 

av    ■*  .^ciei>iiP'c    ii'strudioD,"    is    probably    nicant.  _ 
to'U'hin''  of  science  at  institutions  devoted  to  mstruction, 
l,y  means  of  professorships  and  public  museums. 

'llv  -  nchm,cemi;it  of  sciena-r  '«  probably  meant,  the 
ili.eovery  of  new  facts,  new  principles,  and  new  pro- 
cesses, by  means  of  original  observations,  experiments,  or 

iiKiuirios,  ■       1       I-     4- 

Your  memorialists  do  not  think  it  necessary  to  advert  at 
any  length  to  what  is  done  in  Scotland  by  the  State,  lyr 
■nitin.r  in  scientific  instn'ctin,,.  Theu'  own  society  anil  tlie 
.ithcr"  societies  to  which  reference  has  been  maile,  were 
c;Udblishca  not  so  much  for  feackuu/  iis  tor  adrfn^aixj 
-rieuee;  and  if  tliev  were  to  enlarge  on  the  first  of  these 
objects,  it  might  be'thouffht  that  they  were  stej.jnng  heyond 
Thev  therefore  confine  themselvi"- 

■'.■  1._i    ..-1    ;.. :,    ..\..„r,      1 
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their  proper  province.  TUey  tliereiore  conui..:  u.«.,..^^.-. 
in  this  memorial  to  the  question,  what  aid  is  now  given  l;y 
Ih"  State  for  the  advancement  of  science  in  Scotland? 

Uefore  addressing  themselves  to  this  point  they  may 
perhni)S  be  allowed  to  say  that  they  are  by  no  means  in- 
sensible to  the  generosity  of  the  State  as  indicated  by  the 
pccnni  n-y  ^rants  recently  made  for  the  establishment  of  an 
IndustriaKMusenm  in  Kdinburgb.  and  for  the  endowment 
of  three  Professorshijis  in  the  rni\-er3ity  of  Edinburgh, 
pided  by  local  contributions.  But  these  grants  have  reter- 
eiiee  only  to  the  first  of  the  objects  about  which  the  Com- 
misiioni^Vs  are  to  inquire,  viz.,  scientific  instruction.  Xhey 
ha\-e  httle  or  no  bcai-ing  on  the  advancement  of  science,  m 
so  far  as  such  advancement  results  from  searching  after 
new  facts  or  new  truths,  or  extending  our  knowledge  to 
limits  not  previously  reached. 

It  may  perhaps  be  asked  in  what  way  the  l^tate  can 
promote  the  advancement  of  science '' 

(tn  the  Continent  there  exist  certain  institutions,  fitted 
with  instruments,  ap|)aratus,  chemicals,  and  other  ai)i)li- 
ances,  which  are  meant  to  be,  and  which  are  made  .ivailahle 
fu  men  of  science,  to  enable  them  at  a  mixleratc  cost  to 
pursue  original  researches.  It  has  accordingly  been  fre- 
ijuently  suggested  that  our  Government  ought  to  establish 
■  ,milar  institutions,  to  be  called  Colleges  of  Research,  in 
t-ach  of  the  three  divisions  of  the  Uniteil  Kingdom. 

These  suggestions  have  not  yet  been  acted  on.  Men  of 
xcience  in  this  country  when  they  make  discoveries,  do  so 
I ntirely  at  theii'  own  cost,  or  with  what  aid  they  can  get 
fioiii  societies  of  which  they  are  members.  But  di^co\-cries 
can  now  seldom  be  made  in  any  of  the  sciences  by  appli- 
ances of  the  simple  and  inexpensive  kind  formerly  availaljlc. 
f  u  the  infancy  of  science,  discoveries  of  important  facts  can 
i>c  made  by  observations,  as  it  were,  on  tlie  .-lurface;  but 
nu  discoveries  can  be  expected  now,  e.\ce]>t  by  iligging 
biltiw  the  surface,  imd  digging  dee)),  of  course,  witli  great 
l;djunr  and  co.st.  The  consequence  is  tliat  j)i  tin;  ju'csnit 
ihiy  scimtilJe  investigations  are  carried  on  ])i'incii);illy  \>y 
iho^e  wtio  have  privulc  fortimcs  of  their  own,  ami  \\hn  :iir. 
willing  to  s|ieiid  tliem  in  that  way,  or  by  those  who  can 
ohiuin  lielp  Iroiri  other  sources. 

jf  tlie,  Crjininissioners  desire  evidenee  at  once  of'  the 
neccj^ity  and  the  utility  of  ]iecuniary  grants  to  men  of 
'^uiiei.  tliey  have  only  to  Ifiok  at  the  appbcation  of  an 
^iiiMia!  L'faiitof  l.nOD/.Tiiarlctothe  Royal  Society  uf  London 
111    the  year    bsi;),   and    wiiich    is    still    c-mdniicil.*      The 

ijritiled'  parliaiiieiifary  rrhinis   of   tlic    appln-ili >('  llui 

grant  show,  for  exam])l'.-,  tliat  by  niean.s  of  il.  Dr.  CarpmUr 
was  (;n;ibl''d  to  pro.Hcciite  rcscarcties  in  nun mc  ii:ilnral 
history;  \h:  Tynilall  in  miigneti.sni  and  ghieurs;  I'n.- 
Trs.'.o/  Sir  VVill'iani  Tli-nnson  in  el<>elro-dvn;iiiiiry  ;  \l ,-, 
;.Ii.lle(,  incartlirpiakcph.'.Moniena;  I'rof.-snor  (  »w,  n  in  p;il;e- 
nnt.olf.gy;  Dr.  Roi.foc  in  |.liotn-ebenii.tiy ;  Mr.  r.;illoiu- 
St'Wa.t  n.  tcinpcnLtnn;  ;  I  )r.  i  looker  in  hoi;ifilc;il  iiiqiiirirs  ; 
.\lr.  Loeky<T  in  snl;ir  H])crHroHCopic  observations;  !ni(l  I'm.- 
f'cs.Hor  i'hillips  in  Inrno'  cviirninaiitnis,  not  to  niciition  nuniv 
more.  (leoiogifi.l  exploriitlons  also  Iniv.'  hern  ninlii-liikcn, 
HH'!..>orolugieal  obHc.rvations  liave  brrn  .niuic,  ;iii(l  .,,  |>;,rlv  of 
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vations  so  jiromoted  by  the  above-mentioned  grant  were 
most  important;  for  your  raemoriahsts  take  leave  to  say, 
that  it  is  quite  as  desirable  to  discover  new  truths,  as  to 
teach  old  truths.  If  Great  Britain  is  to  keep  a  proper 
position  in  the  family  of  nations,  or  desires  to  add  to  her 
awn  material  prosperity  and  wealth,  her  government 
will  aid  men  of  science  in  extending  the  boundaries  of 
knowledge- 
Allusion  has  been  made  to  the  assistance  obtamted  from 
scientific  societies.  In  fact  the  sole  aim  of  these  societies 
is  to  alford  that  aid,  though  they  are  seldom  rich  enough 
to  do  so  by  giving  nmney.  The  only  society  in  Scotland, 
so  far  as  the  mcinoriabsts  know,  which  has  been  able  to  aid 
in  this  way  is  the  society  which  they  re])resent.  Its  present 
income  from  the  entry  inouey  and  annual  contributions  of 
its  members,  is  about  1,100/.  The  greater  i)art  is  ex])ended 
in  iirintiiig  and  jiublishiiig  important  memoirs,  dlustrated 
by  exjiensi've  iilates,  and  in  circulating  these  among  the 
principal  universities  and  jjubtic  libraries  of  the  world. 
But  occas.ionally  the  council  of  this  society  has  had  a 
surplus  of  funds  after  paying  the  cost  of  meetings  and  of 
i)Libbshing  transactions,  and  then  they  have  readily  res- 
liondcd  to  aj.plications  for  the  ])urchase  of  costly  mstru- 
ments,  or  for  the  publication  of  valuable  observations  made 
by  fellows,  or  for  special  geological  investigations. 

Another  of  the  societies  before  mentioned  devotes  its 
funds  (about  i'iOl.  yearly)  to  two  objects,— F/rs/,  the 
collcclion  of  meteorological  observations  from  about  85 
stations  in  Scotland,  embracing  also  the  Taroe  Islands  and 
Iceland;  and  ,S('co('(////.  the  di.scussion  of  these  in  order  to 
disco\'er  the  laws  which  ileteniiine  atmospheric  fluctuations. 
This  society  jiubhslics  these  observations  and  discussions 
quarterly,  and  disseminates  them  among  the  observatories 
of  Europe. 

Se\xTal  otlier  Scottish  societie.s  are  able  to  print  and 
pubhsh  the  memoirs  read  at  thcirmcctings.by  which  means 
any  new  facts  discovered,  or  any  new  processes  invented,  or 
any  unportant  them-ics  suggested  by  their  members,  are 
made  known  to  the  world. 

And  e\Tn  where  a  sucietys  funds  may  not  be  sufficient 
to  do  more  than  hire  a  room  for  meetings,  the  advancement 
of  science  is  promoted  liy  bringing  men  of  science  together 
that  they  may  communicate  information  to  one  another, 
am!  co-operate  in  any  special  investigation. 

Your  memorialists,  now  that  they  have  made  the  state- 
ments, have  really  stated  all  that  can  be  said  in  explanation 
of  what  has  been  done,  or  is  being  done,  in  Scotland  to  aid 
men  of  science  in  lu'igimil  researches.  The  State  at  this 
moment  literally  cnntrilmtcs  nnthing.  either  directly  or  in- 
directly, towards  that  important  object,  in  this  northern 
division  of  the  United  Kingdom. 

There  are  not  wanting  men  of  science  in  Scotland  both 
ready  and  qualified  1o  engage  in  such  researches;  but  in 
carrying  these  on  they  are  luft  lu  their  own  resources,  except 
in  so  far  as  help  is  obtained  from  some  afiluent  friend  or 
patron,  or  from  some  soeieiy  of  which  they  are  members. 

The  only  society  in  Sct.iilaiiil  in  receipt  of  pecuniary  aid 
from  the  Imperial  Treasury  is  the  Uoyal  Socitty  of  Edin- 
burgh. They  receive  .'ilK'/.  yearly  to  pay  the  rent  of  the 
a])artments  in  which  they  ha\  e  l!ieir  library  and  their  meet- 
ing.-;, hut  no  grant  is  niade  io  enable  them  to  [>ay  for 
original  researches,  cxperimeiils,  or  observations,  or  for 
Ihi'  printing  and  pidilieation  ol'  tlic  transactions. 

Tlie  Scottish  Society  of  Anliqiiarics  is  permitled  to  bold 
its  meetings,  and  lo  keep  its  iibiary  in  a  Govermnoiit 
building,  and  no  rent  is  chargrd.  Uiil'.  on  llie  olhir  hand, 
no  granl  is  made  lo  aid  it  in'seaivliin--  for  and  explaining 
aiieiriit  Ili^tol■il■ill  n-lics.  in  dei^iphrriiig  rnrions  old  mami- 
seripts  ami  stone  scnlpUinn^'s,  or  \\\  priming  its  traiis- 
aclioTis. 

Thr  Srolfisli  iMefeoroiogieal  Socielv  is  allowed  the  use 
(4'  two  s,ii:ill  ;q>;nlmenls  on  tlie  atlie'dnorof  tlie  Goncrid 
i'oM  OlIl.T-  I'or  ihese  it  pays  a  rent  of  oO/.  besides  tlic 
(■n:,|.  ol'  liiniisliing,  lighting. 'heating,  and  cleaning  the 
ap:irlinciil:,.  No  ■^\-.\\\{.  is  maile  lo  llie  Society  to  aid  in 
i'ari'\ioL;  om  iis  observal ions,  or  in  discussing  or  publishing 
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rerrl:iry  of  tlie  liuyal  Society  in  IjOihIoii,  in  the  I'meceiliiif's  'if 
n;  Koyal  Society  of  iWinburgli  fur  tin;  current  year,  paj^e  .'iU'J. 
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given    to    Scottish     societies,    to    aid    origincil    scientific 
researches  ? 

There  is  an  annual  grant  by  Parliament  of  10,000/.  a  year 
for  meteorological  purposes,  apphcable  to  the  whole  United 
Kingdom,  and  a  part  of  the  grant  is  expended  in  Scotland, 
for  instrumental  obser\'ations,  l)ut  the  administranon  of  it 
is  vested  exclusively  in  a  Committee  of  the  Royal  Society  of 
London.  The  Scottish  Meteorological  Society  is  gi'eatly  m 
need  of  assistance.  Its  claims  have  been  admitted  by  the 
Treasury  and  the  Board  of  Trade,  yet  no  portion  of  that 
grant  comes  to  the  aid  of  the  Scottish  society. 

Reference  has  been  made  to  the  annual  grant  of  l."""'- 
for  aiding  scientiflc  investigations  generally  m  the  tnited 
Kingdom.  The  administration  of  it  also  is  entuely  in  the 
Royal  Society  of  London.  "Were  any  means  ever  taken  to 
make  it  knovm  in  Scotland  or  Ireland  that  there  existed 
such  a  grant,  bv  which  scientiflc  researches  m  these 
countries  might  be  aided?  The  memorialists  after  inquiry, 
have  not  been  able  to  discover  that  such  notice  was  gn-en. 
The  probability  is  that  none  was  given,  for  dui-mg  the  .1 
years  in  which  this  grant  has  e.visted,  no  men  of  science  m 
Scotland  have  obtained  a  share  of  it  except  three,  two 
being  FeUows  of  the  Royal  Society  of  London. 

Perhaps  it  was  owing  to  the  circumstance  of  the  grant 
not  bein»  sufficientlv"  known  that  the  Royal  Society  of 
London  have  sometimes  experienced  a  difaculty  m  expend- 
ing it.  In  the  year  lt<64  the  society  honorably  paid  back 
the  wliole  year's  grant  to  the  Treasury,  in  consequence  of 
no  claims  on  it. 

That  the  existence  of  this  gi-aut  was  till  lately  as  little 
known  in  Ireland  as  in  Scotland  may  be  inferred  from  the 
following  parasraph  in  the  Report  of  the  Royal  Commis- 
sioners on  Science  and  Art  in  Ireland  in  the  year  Ibba  :-- 
"  Representations  have  been  made  to  us  as  to  the  want  of 
"  funds  in  the  hands  of  the  Irish  Academy  to  enable  them 
"  to  assist  persons  engaged  in  original  researches.  Mcha. 
"  grant  appears  to  be  unnecessaiy,  as  the  sum  of  1,01  0/. 
"  per  annum  at  the  disposal  of  the  Royal  Society  of  London 
"  is  apphcable  to  the  whole  kingdom,  and  we  beheve  is 
"  scai'cely  ever  wholly  expended.  If  this  were  generally 
"  known  in  Ireland,  it  n-ould  probably  meet  tlie  mshes 
"  expressed  on  this  jioint." — P.  xiv. 

This  grant  of  l.flOO;.,  therefore,  has  been  of  little  or  no 
beneflt  to  science  in  either  Ireland  or  Scotland,  and  m  one 
respect  has  done  harm,  by  affording  to  the  Stale  au  excuse 
for  not  aiding  scientific  societies  or  men  of  science  in  these 
countries. 

Yoni  memorialist!  bowvver,  do  not  ask  or  wish  tliat  the 
administration  by  -  l  -  -..cicty  of  London  ^  =/  «r  ^e 
gr-ant  of  l.OOIK.  for  -  ■    -  "<^'^-  «.*<=  Sf  "*  °""-"* '' 

for  meteorology,  shah  be  lu.ertered  with.  Any  atteinpt  to 
conjoin  with  them  another  society,  and  especially  one 
situated  so  far  off  as  Scotland,  would  be  mexiiedient ;  and 
to  clip  off  a  portion  of  the  first-mentioned  .grant,  m  order  to 
give  it  to  Scotland,  would  also  be  inexpedient  as  it  ^^'^T^f^ 
that  the  whole  of  that  giant  can  be  usefully  expended  in 
En.'land.  But  it  is  plain,  from  ihe  constitution  of  the  grant 
as  fxplained  in  Dr.  Sharpey's  memorandum  before  referred 
Z  that  the  intention  of  the  Government  m  proposing,  and 
of  Parliament  in  sanctioning  the  |rant,  was,  scientific 
research  in  Scotland  was  to  be  aided  by  a  yearly  allowance 
from  tte  Imi.erial  purse;  and  the  only  way  of  carrymg  on 
«,a?  intention  is  l)v  now  appronriating  a  special  grant  for 
Scotland,  and  by  arranging  that  it  shall  be  admim,tcrcd  in 

Scotland. 
In  the  foregoing  remarks  your  memorialists  have  urged  two 

r;?llS;rndC;m°of'ht^tt,wthatuchaidshouldbe 
well  hem    a  ^^^^^^^  ,     ^^^^  ^^^^  state  intended  such  aid  to  be 

■  but  that  the  ai-rangements  for  carrjnng  on.  that  mten- 
,ouLiiu.L     .  A'. ....  ™=.-io..  .5  ^ts  would  noiv  urciea 


given, 
given 
tion  havemiscamei 


d.    A"our  memoriahsts  would  now  urge 
ery  small  amount  of  the 


'^:^iX^^7^^±!:^t!^:Z      Seywere^tablished. 


lSf)9  by  a  Scotch  Memlierof  Parliament,*  shows  that  ^\'hil-.r 
about  18,000/10(1/.,  sterling,  ai'e  drawn  annually  ft'om  Sc!..- 
land  foi-  inland  revenue*,  customs,  anJ  post  o^ct.  rmlv 
13,000,0(10/.,  sterling,  are,  under  these  heads,  drav.'n  fruni 
Ireland.  In  Scotland  every  individual  of  the  population 
contributes  5/.  1^5.  yearly  to  the  Imperial  Excheijuer,  in 
Ireland,  only  lV.  8c/. 

Comparing,  therefore,  what  is  drawn  by  the  Iraperiil 
Government  from  Scotland  and  the  people  of  Scotland 
with  what  is  drawn  from  Ireland  and  the  ])eople  of  Ireland, 
Scotland  assureilly  deserves  to  be  treated,  in  re.spcc't  of  ait' 
to  its  societies  and  institutions,  cjuite  as  generuusly  as 
Ireland.     But  how  stands  the  fact? 

Your  memoriahsts  append  to  this  memorial  a.  Hst  (jf  the 
societies  and  institutions  in  Ireland  and  Scotland  respec- 
tively, which  receive  grants  from  the  Imperial  Treasury,  and 
the  amount  of  those  grants.  Tlie  information  is  taken 
from  the  Paiiiamentary  estimates  for  the  year  ending  31st 
March  ls71.  From  this  Yizl  it  will  lie  seen  that  whilst  in 
Ireland,  the-  advances  from  the  Inrperial  Treasury  amount  tu 
oi^^.'Xi'ol ..  in  Scotland  they  amount  to  14i',7!'5?..  or  about 
one  fourth  ;  and,  moreover,  that  of  the  Scottish  allov/ance, 
a  very  large  proportion  is  fur  new  works  nearly  com.jileted, 
and  therefore  soon  to  be  discontinued. 

Your  memorialists  think  it  only  right  to  apprize  tiic 
Commissioners  that  astr'ongfeehiig,  founded  on  these  factr;, 
prevails  among  all  classes  in  Scotland,  of  the  niggardly 
treatment  of  all  her  societies  and  institutions  by  those  who 
hold  the  national  purse.  Assuming  ic  to  be  right  to  give 
6!>y,!'!K:i/.  yearly  to  Ireland  for  objects  of  local  interest,  it  is 
considered  unfair  and  unjust  to  allow  only  149, 795/.  yearly 
to  Scotland  for  similar  objects.  There  is  now  an  oppor- 
tunity of  rectif;"ing  this  wrong,  by  bestowing  on  societies 
in  Scotland,  established  for  the  advancement  of  science 
and  knowledge,  that  aid  which  will  be  serviceable  to  them, 
which  it  is  for  the  ]mbUc  interest  they  should  receive,  and 
for  which  a  ]Drecedent  is  afforded  by  the  grants  bestowed 
on  the  Royal  Society  of  London. 

As  ali'the  societies  named  in  this  memorial  aim  at  the 
advancement  of  science  in  one  or  other  of  its  many  branches, 
it  would  be  inddious  and -^vTong  to  say  that  any  of  these 
societies  are  more  entitled  than  others  to  l>e  aided  by  the 
State.  But  it  is  proper  that  the  Commissioners  should  be 
informed  of  certain  pecuharities  affecting  two  of  these 
societies,  which  greatly  strengthen  their  claims. 

The  Royal  Society  of  Edinburgh  does  not  devote  itself 
to  science  alone^  Ijut  to  hterature  also;  and  not  to  one 
science  only,  but  to  many  sciences.  Moreo^'er,  the  contri- 
butions of  its  members  are  such  as  enable  it  to  circulate 
above  i'(-W  copies  of  its  transactions  and  proceedings  gra- 
tuitously among  the  universities,  public  libraries,  and 
distinguished  men  of  both  Europe  and  America. 

The  Scottish  Meteorological  Society  aims,  as  its  primary 
object,  at  discovering  the  laws  which  regulate  the  mn^'c- 
ments  aixl  vaiying  conditions  of  the  atmosphere.  But  it 
also  seeks  to  explain  the  bearings  of  these  la^vs  on  imjiortant 
public  interests  ;  as  in  matters  of  climate,  health,  disea?^.'. 
crops,  rainfall,  storms,  &c.  It  is  fi'om  the  society  that  'ihc 
Registrar-General,  a  Government  functionary,  obtains  thi; 
information  indispensable  for  his  quarterly  retiu'n'-.  Olhi-r 
departments  of  the  Governrr.ent  (Admiralty,  and  Board  i^f 
Trade)  have  occasionally  apphed  to  the  society  for  rctui'sis, 
and  have  obtained  them.  The  society  also  su[iplic^  the 
Government  ol>servatories  of  many  foreign  countries  vi-itli 
meteorological  infi>rmation.  It  may  be  added  that  one  of 
our  own  colonies  (Malta)  lately  adopted  suggestimis  which 
came  from  the  society,  for  im}irovm!i  the  clmiate  and  tIic 
■water  supply  of  the  island,  its  legislative  council  votin^^ 
80(M.  yearly  for  10  years,  to  carry  out  these  suggestions. 

Your  memoriahsts,  in  concludingthese  statements,  would 
express  a  hope  that  the  Commissioners  will  give  to  all  the 
societies  in  Scotland  an  o])]>ortunity  of  stating  what  they 
are  severally  doing,  in  carrying  out  the  oljjects  for  wIilcIi 


Imperial  Trea-SUiy  for  Scotland,  compared  wdth  the  amount 
advanced  for  England  and  Ireland. 

„,;,i;.its  however  will  abstain  from  remarking 
on^h-^rShbS^Xmiiofthelnqier^ 

sSJSth^;ctruhe^?ttit^^r-pSif&ie 

United  Kingdom,  justify  these  advances. 

But  Scotland  and  Ireland  stand  on  a  m<'>''=  ''P"  f"';'; 
;„„  •  for  though  Ireland  has  a  larger  iiopulation  than 
SSila^  Sr&   other   hand-and  to  ^^J^X:t 


In    the 
of  Edinburgh, 


d   by  authority    of  the  Royal  Soc 
11.  CiiRiMTiBOX,  Prcsidcn 


-"  Mr.  M'Laih.n — liL-tum,  ordered  by  the  llouse  of  Comiiti 
to  be  printed  in'\  March  !SGO,  Xo.  .52. 
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ENCLOSURE. 


,ck;,7:;'1 


i,/rf>,urs  10  Soch'lies  ami  }>,./il"l in,n:  front  ihr  Im/N'rioJ. 
■In'fisiu'l  lis  shilrJ.  in  the  EsUiW/lrf^  for  ll>r  >/nirnntn,fj 
:\\st  .Wnrl>  1^^71. 

I.— IN  SCOTLAND. 
1.  ScoUIrIi   Universities  —  jL'iirly    ni;uii- 

ttnjince 
'2.  Botiiiiic  Garden  (lu'loiiyiug  (o  Cnvcnmienl 
Mfiintcnanci'  -      '- 

Itopairs  and  iiiiiin  to  nance  of  Imilil- 
ings,  fen  duty,  &i;. 

3.  New    Glasgow    Ullive^^i^y— tu    ;is,sist 

in  erection  of 

4.  Indnsti-ial  ^[usenm,  Ivtinbnrgli — 

Mniutcuaiit'e  - 

For  extension  of  ' 


.'i.  rrivy    Council  gnint.s    to    elenieiilary 

schools 
C}.  llcr  Miijesty's  charities  and    bounties 
7.  Historical  recordH,  |)iiblic;ition  of 
S.   Kent  oflioyal  Society's  nparlinenfs 
0.  FIsIktv  Board  (for  branding,  building 
liariiours,  &c.) 

Deduct  bnmd  fees  colleeted  by 
board,  andreiuilLed  to  luiiJerlid 
Tre.isnry 

10.  rurlpatrick  harbour 


|,(i(ifi 
■Jim 


(I/. 


piiid  for  tlK 
m1   a   sum  ul 


Note. — There  is  n  sum  of  aiiout 
maintenance  of  ti.e  Nati<Hi:il  Gullrry  of  Semland, 
:m)f.  yearly,  paid  for  tlie  uiaiiiteiiaoee  of  tbo  t.inMrnnient 
Arcluroln^ieal  Museum.  The?='j  sums  not  hein^  draM  n  from  the 
Imperial  Treasury,  are  ntit  inehnbd  in  the  ab[,\e  list.  Tliey 
arc  p:iid  bv  the  lioard  of  Trustees  for  Sc.itish  iMunnlaelures  and 
Improvetueiits,  iroiii  funds  which  Ivdongto  Scotland  proper,viz., 
a  fund  of  :i,(H.)(i/.  a  year,  which,  by  the  Treaty  of  Union,  ivas 
afipointed  lo  be  |>aid  lor  ever  to  ytt.tland,  in  respect  of  increased 
duties  then  laid  upuii  fScothiud  for  customs  and  exeise. 


IL— L\  IRELAND. 

1.  Koyal  Dublin  Society  {agricaUure,  &c.)- 
I\lalntenuiicti 
New  works 


il'2.,'-i-- 


,417 

.£4,052 

lUa-tilure,  ami  antiquUiex) — 
.■1:2,300 


'J.  Jtoyal  Irish  Academy  {sc(c?Ec 
Maintenance 
New  work.4  -  «5 

;i.   Irish  Academy  of  MiiHic 

4.  Ivoyal  llibenuan  Academy  {Jhiti  arts) 

:>.   National  (jallery  of  Ireland  (;//r.7«rfs) 

0.  ])(ibnri  Library 

7.    G<.ll.-e  of  Science  {svicnco  anJ  url) 

,s.   J!ol:inic  (lardriis— 

]lid-lin  .t2, 

(iiasn.'vin 

0     ?,!Msenin  of  NaUiral  llislory      - 

(1.    liuyal  Znologieal  Sorirl)    {hinls  ami  ImmsIs) 


New 


ivorlts 


]  J.   Flux  cultivation 

1;).   Leinsler  lawn 

14.   I'Ld>lie  or  nalioii:il  edncatic 

[5.   Naliorial  education  buildii 

Hi     Onllnary  lihrary  scliools 

17.   li..ai,-s  CJk'Kcs- 

Miiiutwiaiicc 

Nc-iv  iv..rks 


1  (jnhiiitrii   s'li'iols) 


IS.  Qii 
15.  Il.i 


11%  U 


— —        ^0.    I,iiii:itics  : 


liivr.sitv 
.  JJiiblNi  .■ 
(I  fom,<lIi 


■2-1.  YU 
■a.  iiil 
L>4.   Mi.' 


ml  iiuvi-:ill'iii 
■vlliiiii-oiis  c>h:inl;ilJ 
■iiix  Tiirk   . 
■all  <,f  KiWaic 
ai's  pNi.L-s 


j;2,475 

70 

300 

2,393 

1,.W2 

8,177 


(;.1,0C4 

1,615 

500 


11,S91 
2,001) 
855 
481,897 
8,302 
3,225 


6,210 
3,224 

19,114 
1,540 

10,976 
4,526 
5,454 
6,324 
6,315 
830 


1,562 


£598,993 


Al'l'ENDIX  W.     (Sec  Questions  12,535-12,538,  \'"1    11.  pp.  L'lio,  I'Gl.) 


I'jri  riln.N  iiltlif  C'lL'K'  ir,  (if  llie  GKOL'iGir  \!.  ,Socn-:Tr  of  I'^iiiNi'.URiUT. 
LiNiii  Tin:  IIiiMju.viiLli  THE  UoYAi.  (.'oMjii^.sioxinJS  i)N  SrrF.XTii'H'   ]Ns'iT;ri:iinN  ,\N[>  TllK  AiivvNcr.MKNT  or 

.SCIF.-\(JK. 

'J'lic  Pctilioij  of  the  Counril  of  tlic  (liiolci^nonl  Soci'-ly  iif       witii  pcctinii.iv  diffiiTiltie^.    .Mtcr  luilili^luni,^  tlii-ec  volumes 


IvIinburLjIi 

llunibly  shcwttli, — 

Tint  the  Gv'ilii;;ical  Soiiictj  (if  Kilinl.iir^'h  w.i.s  in,^lil.iitcil 
in  tho  yrar  ]S;)4,  and  now  niiiiilji.T^  L'.!.^  iiiriiiiiL-r.-'.  i  iiii- 
[irisinj;,^  one  [latrun,  l.'i  honorary  ridlo\\s,  dj  lorci^n]  fniri.ij- 
|i(im]inK  fellows,  M.";  cnlinary 'frllows,  anil  1/  assiifialrs. 

The  annual  income  of  the  Sneiety  is  i  liimil.il  nl  .■sll/. 
The  annual  e.-ipeniliture  is  as  follows:-  Renl  m  S.,rnl\\s 
lil.racy  anil  uiu.siaini,  l-'l/.  ;  pniitui-;  hillel.i,  (1/.  ;  l.ni'iks 
[mrehaseil,  .0/.  ;  allowa.nee  to  assislaiit  lilirarian,  L'.',  'Is.  : 
alliivvariee  lo  seeretary's  clerk,  1"/.  Kl.s.  ;  suniliiei  and  iii- 
suroieea.  Id.;  iiuhlishilif!  Society '.s  "  IVaji.sael  ions,"  111/.; 
totiJ,  1)11/.  lA-.  'I'hire  i.4  thus  an  a|i]iareiil  delieil,  of 
III/.  lL'.v.,  which  can  only  be  avonleil  liy  not  |iul.li  .liiii- 
'J'ransaelions,  a  course   \'ery  1'ala.i  to  a  seienlilie   soi  ii  ly.  as 

tending  to  make     ,e tide'  in loi-illiii-^    to    riari    papers 

l.efore  It.and  lloi,  dipriiiii-  il  .  nieetnms  nl'  nil-resi ,  and 
its  niendters  of  insl  i an  I  aai. 

'J'he  annual  ,,i,l,  ,ei  iptinn  of   niendsas   is    fiMal  at  Ihe   low 

rate   of   IJ.s.   Ii./..    ,.   s w!ii.-h    enal 1    persona   of   small 

inca.ns,  and  ailcaii  .   ilisn s  of  ilrine  a  knoulrdKc   of 

the  ficienee  of  jieoli,;.'y,  i,.,  join  tin*  Sneiel  ^ .  and  Ihe  fact 
iind,  some  of  Ihe  neisl,  ae'loe  iiilsnl.ers  of  l.lle  Soeielv 
helonBto  the  arlisan  elas  ,  prma^s  how  uiiieli  a  kuowleil-e 
of  Kcolooy  i.s  appreiaated  l,y  them,  a.iiil  is  ea.p.alile  of  heino 
devehipeif  hy  the  .■Society.  The  Soeii  1  j's  |;iailo;oeal  library 
and  jnusenin  are  open  all  day  to  mianln  is,  atni  are  leiieii 
taken  a,d\euilaei.  of  by  tliem.' 

At  tlic  aamc  time,  the  Soi  ii  fy  has,  always  bad  to  sliii^o.Ii. 


of  its  'I'ransaetions  liopies  of  wbieb  are  suinnitteii  herewith 
to  the  t'onunissiunersl.  it  fonud  itself  considerably  involved 
in  ilehl.  Indeed.  In  enable  it  to  publish  the  current 
fourth  pan  of  lis  ■I'lains.ietions,  it  n.is  eompelKd  to  resort 
to  a  pri\[ile  and  special  suhseriptiou  aulitng  its  more 
wealthy  tn-anbers.  The  sum  thus  raised  amounted  to 
HI/.,  but  Ihe  siiloeripliouswere  -iveii  ou  the  nndcrstiindine 
Ihatlbey  \\a  re  ne\er  lo  lie  sobeltvd    for  a   similar  ]uir[iese 


'  111 


nalile  il   nol  i 


imilled  ihiit  if  the  Soeiety  received 
llioenniient  of  ,')ll/.,  tiiis  would 
iblish  Us  fransaeliiiiis,  hut  also  til 
debl.  to  increase  its  present  .small 
d  lo  acoiiue  belter  aceoniinodation 


May  il  I  liiaeloie  plea-e  your  hoiioralile  t'oiumission 
lo  lake  llie  pieinives  into  eoOsideraf iutl,  and  tO 
reporl  f.noialile  as  In  n  ;;rant  of  oil/.  hciiiK  made 
liy  Hie  Stale  lo  llie  Ceohieical  .Society  of  lidin- 
biiieli.  so  Ihal  it  inav  be  eualilcil  to  advance  the 
■11.  nee  of  (l.uloev  In  'ihc  cilv  of  KdinhurRh  and 
.lislrl..|. 

Se..iied  on  belialf  of  Ihe  C iril   hy  tlic    I'resi- 

d.nt  of  Ihe  .Society,  of  date  1  llh'.lune  1S?2, 
and  aullmri/.ed  to  be  presented  by  the  Vicc- 
I'rciilent  of  the  .Soeiely.  David  Milnc-llomc, 
|.:,ip.  of  Wedileitmru,  I.L.II.,  F.ll.S.K., 
l.'.d.S. 

(1,.^.)         Amu.  (;,.:, KM!,  President. 
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APPENDIX  XVI. 


Letter  from  the  Honourable 

115,  Harley  Street, 
Dear  Mr.  Lockyer,  June  17,  1872. 

I  HAVE  been  thinking  over  our  conversation,  and 
as  I  do  not  wish  to  shrink  from  expressing  my  opinions,  I 
put  them  on  paper  for  the  Commission,  premising  that  J 
have  very  Uttle  time  to  think  at  all.  1  agree  vnth  Colonel 
Strange  that  physical  and  experimental  science  is  not 
assisted  by  Government  proportionately  to  other  branches 
of  science.  While  the  British  Museum fornatural  history, 
the  Greenwich  Observatory  for  astronomy,  the  Jermyn 
Street  Institution,  and  others,  are  aided  by  Government, 
scarcely  anything  is  done  for  that  most  important  depart- 
ment of  science,  inorganic  physics  and  experimental  re- 
search ;  and  yet,  whether  we  view  it  in  its  effects  upon 
practical  human  progress  or  upon  enlarged  knowledge  of 
the  universe,  no  branch  is  more  valuable.  Railways, 
electric  telegraphs,  &c.,  may  be  cited  under  the  former  head ; 
the  discovery  of  the  constituents  of  planets  and  stars  and 
of  their  motion  in  space  under  the  latter. 

I  think  physical  and  chemical  laboratories  with  proper 
apparatus  might  be  supported  by  Government  or  with 
Government  aid,  to  the  great  advantage  of  the  nation  and 
of  science. 

I  do  not  agree  with  Colonel  Strange  or  Sir  \V.  Thomson 
as  to  their  ^dews  of  a  large  or  highly  paid  permanent 
Scientific  Council  to  advise  the  Government.  It  would,  in 
my  humble  judgment,  take  away  from  more  useful  work 
the  best  producing  power. 

It  would  sink  our  great  scientific  men  in  the  slough  of 
administrative  work  ;  it  would  lead  to  political  intriguing 
for  place  ;  and  not  the  best  men  of  science,  but  the  ablest 
men  of  the  world  would  succeed. 

Scientific  men,  moreover,  are  not,  as  a  body,  suited  for 
the  work  ;  it  rcquii'es  great  practice  and  halnt,  in  short  a 
special  education. 

With  regard  to  pecuniary  remuneration,  it  should  be 
always  borne  in  mind  that  if  Adam  Smith's  proposition  be 
true,  that  professions  and  trades  are  lucrative  in  proportion 
as  they  are  disagreeable,  the  cultivation  of  science,  being  most 
agreeable,  can  hardly  be  expected  to  be  highly  lucrative,  1 
mean  its  cultivation  for  itself  or  for  research  and  not  for 
the  promotion  of  profitable  inventions  which  have  in  them 
as  much  of  art  as  of  science. 

There  is  another  reason  why  the  pursuit  of  science  is 
not,  in  ray  judgment,  likely  to  be  highly  paid.  The  bene- 
fits resulting  from  it  are  future  and  not  present.  A  man 
will  pay  highly  to  a  physician  to  save  the  life  of  a  mfe  or 
a  child,  or  to  a  lawyer  to  prevent  the  loss  of  an  estate,  but 
he  will  not  contribute  largely  for  advantages  to  be  enjoyed 
by  future  generations,  and  as  to  which  the  probability  of 
practical  success  is  generally  doubtful,  and  can  only  be 
ascertained  after  a  lapse  of  time. 


Mr.  Justice  Grove,  F.E.S. 

AVhat  is  true  of  the  individuals  is,  mutatis  mutandis,  tfue 
of  Government  support,  and  we  see  this  pointedly  in  the 
fact  that  the  inventions  which  are  most  speedily  taken  up 
by  Governments  are  destructive  engines  of  war,  the  results 
of  improvement  in  them  being  of  a  more  immediate 
chai-acter  than  those  proceeding  from  the  discovery  of  a 
new  phenomenon  or  a  new  generalization. 

There  is  also  an  objection  to  Government  patronage,  that 
it  is  apt  to  lead  to  schools  of  science  :  we  have  most  of  us 
heard  complaints  in  those  countries  where  there  are 
academies  or  institutions  the  membership  of  which  give  a 
high  position  and  which  command  the  entrances  to  pro- 
fessorships, that  young  men  are  rather  deterred  than 
encouraged  in  the  advancing  of  original  views,  aa  these 
generally  clash  with  the  ideas  and  detract  from  the  repu- 
tation of  the  older  scientific  men  who  hold  the  keys  to 
preferment  in  their  hands. 

Notwithstanding  all  this,  I  think  more  can  and  ought 
to  be  done  than  is  done  in  this  country,  and  although 
I  had,  as  you  may  remember,  great  difficiilty  in  seeing 
how  a  more  unambitious  scheme  than  those  I  have  alluded 
to  might  be  framed,  I  have,  since  our  interview,  read  General 
Strachey's  paper,  and  his  pro])osal  seems  to  me  the  most 
hopeful— a  continuation  of  the  present  Commission,  per- 
manent as  a  body,  but  changed  as  to  individuals. 

I  would  not  have  it,  as  he  proposes,  indefinite  in  num- 
ber; it  would  then  be  impossible  to  resist  pressure  or 
immediate  wants,  and  the  body  would  soon  be  so  diluted 
as  to  be  valueless.  Ten  or  twelve  members  would  be  amply 
sufficient,  of  which  one-fifth  or  one-fourth  should  retire 
annually,  and  not  be  re-eligible  for  a  year  or  two. 

I  do  not  see  why  the  members  should  not  be  paid  a 
reasonable  salary  for  their  time  and  trouble,  but  I  would 
not  put  this  too  high,  because,  if  obtained,  it  would  lead  to 
the  political-interest-making  system  to  which  I  have 
alluded  ;  and,  secondly,  which,  perhaps,  may  be  a  more  con- 
clusive reason,  because  you  won't  get  it.  I  am  not  very 
sanguine  as  to  the  working  of  such  a  council,  but  I  think 
the  experiment  worth  trying.  I  also  agree  with  General 
Strachey  as  to  the  desirability  of  reorganizing  the  existing 
scientific  societies ;  it  would  save  much  useless  expense, 
lead  to  more  co-operation,  and  promote  more  discipline  in 
scientific  workers,  so  that  work  in  common  for  definite 
purposes  might  take  the  place  of  disjointed  efforts.  These 
hasty  ideas  I  send  you,  hardly  hoping  that  they  may  be  of 
service  to  the  Commission  ;  but  not  liking,  as  it  has  done 
me  the  honour  of  asking  my  opinion,  to  avoid  the  respon- 
sibility of  giving  it  for  what  it  is  worth. 

Yours  very  faithfully, 

AV.  R.  Grovf.. 


APPENDIX  XVII. 


Scientific  Instruction  in  Germany. 


Communication  from  Professor  Hofmann,  F.R.S- 

10,  Dorotheenstrasae,  Berlin, 
Dear  Sir,  July  21,  1870. 

Upon  receipt  of  your  note  dated  July  8,  I  have 
immediately  endeavoured  to  procure  the  information  which 
the  Royal  Commissioners  desire  to  obtain.  The  pecuhar 
administration  of  educational  afi'airs  in  Prussia  renders 
this  task  difacult  at  all  times,  but  more  especially  at  the 
present  moment,  when,  in  consequence  of  the  war,  the 
staff  of  all  government  offices  is  reduced  to  a  minimum, 
and,  moreover,  taxed  to  the  very  limit  of  their  capabilities. 

To  render  this  intelligible  you  must  allow  me  some 
explanatory  remarks. 

The  Minister  of  Education,  who  is  at  the  same  time 
Minister  of  Public  Worship  and  of  Medical  Afi"airs  {Minister 
der  geistlichm  Vnterrichts  und  Medicinal  Angelegenheiten), 
haa  the  direction  of  the  universities,  and  of  the  preparatory, 
classical,  and  technical  schoolg  {Gymnasim  and  HmUckulen), 


The  Minister  of  Commerce  (Hondels'Minister)  has  charge 
of  the  higher  technical  institutions  [Gewerhe-Ahademieu, 
Baii-Ahadeinien,  Berff-Akademien  and  Polytechnisclie 
Schulen). 

The  schools  for  foresters  (Forst-Akademien)  are  in  the 
hands  of  the  Chancellor  of  the  Exchequer  {Finanz -Minis- 
ter). 

Lastly,  the  Minister  of  Agriculture  {Minister  fur  land' 
wirtkschaftliche  Angelegenheiten)  takes  care  of  the  agricul- 
tural institutions  {landwirthschaftliche  hehr-Anstalten). 

This  divided  administration  of  educational  affairs  lias 
many  disadvantages,  and  the  question  has  been  often  dis- 
cussed, whether  it  would  not  be  desirable  to  unite  all  the 
educational  establishments  under  one  head.  Up  to  the 
jiresent  moment,  however,  the  division  subsists,  and  cer- 
tainly it  presents  also  many  good  points. 

On  the  present  occasion,  however,  it  has  prevented  me 
from  procuring  all  the  information  which  the  Royal  Com- 
mission requires.  Indeed,  as  yet,  I  have  only  got  some 
reliable  notes  I'rom  the  Ministry  to  whom  1  myself  belong. 

3L 
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Whatever  can  be  of  interest  to  the  Commissioners  with 
reference  to  the  funds  provided  for  the  Prussian  Univer- 
sities, you  will  find  in  the  memorandum  wliich  I  send  with 
this  note.  The  figures  it  contains  you  may  rely  upon  ;  they 
were  supplied  to  me  by  Dr.  Olshausen,  the  chief  of  the  Depart- 
ment of  Universities  in  the  Ministi-y.  The  table  refers  to 
the  year  1869.  The  same  information  respecting  the  yym- 
iiasiums  and  the  preparatory  technical  schools,  I  find  is 
admirably  collected  in  a  Synopsis  given  in  Wiese's  remark- 
able work  on  Education  in  Prussia,  a  copy  of  which  I  have 
forwarded  to  you  yesterday  by  post ;  Comp.  vol.  T.  p.  606. 
1  first  intended  to  send  you  a  written  copy  of  the  Synopsis 
only,  but,  on  consideration,  I  thought  that  the  book 
itself,  which  is  really  remarkable  for  the  variety  and 
accuracy  of  the  data  it  supplies,  might  be  of  use  to  the 


Commissioners.  The  copy  which  I  forward  belongs  to  a 
friend  of  mine  :  you  will  therefore  return  it  to  me  after  you 
have  made  use  of  it.  But  as  matters  stand  at  present,  there 
is  very  little  probability  of  my  friend  requiring  it  during 
the  next  six  months. 

I  remain,  &c. 
Norman  Lockyer,  Esq.  A.  W.  Hofmann. 

P.S.  At  this  moment  your  letter  dated  July  19th  reaches 
me.  It  will  give  me  much  pleasure  if,  after  the  recess,  I 
can  manage,  in  conformity  with  the  wishes  of  the  Royal 
Commission,  to  come  to  London,  But  I  do  not  venture  to 
make  any  promise  for  so  long  a  period.  We  must  first 
settle  our  accounts  mth  the  French. 


INOOMB. 

No 

Universities. 

By 

f4ovorninent 
Grants. 

By  Kndowmorit.s 

By  IntoreHtof 

By 

Matriculation 
Fees. 

and  Fuiidelelt 

for  Special 

sums  invested  and 
Kovenuo  from 

Sum  Total. 

PTirposen. 

Landed  Property. 

Th.       sbg.  pf. 

Th.      Sbg.   pf. 

Th.     sbg.  pf. 

Th.     sbg.  pf. 

Th.      sbg.  pf. 

1 

Berlin  - 

213,667   24     3 

50      O      (1 

Ill     0     0 

7,854     5     9 

221,683     0     0 

2 

Brwlau 

101,276     0     0 

— . 

13,167   25      6 

2,958      4      6 

117,402     0     0 

3 

Bonn 

144,477      7      r. 

183      0     0 

.3,250   10      9 

3,461    19     3 

151,372     7     6 

4 

HaUe    - 

75,431    15     0 

44,127      0      3 

667     7     6 

7,259  22     3 

127,485   15     0 

Konigsberg 

111,351   23     5 

40     0     0 

4,043      6      8 

1,996  29   11 

117,432     0     0 

6 

Griefswald 

— 

57     0     0 

92,952      0     0 

1,091     0     0 

94,100     0     0 

Miinster 

2,250      0     0 

18,676     0     0 

— 

1,5.50     0     0 

22,376     0     0 

Gottingen 

42,651     7     1 

130,939   20     6 

.3,139      2      5 

5,200     0     0 

181,930     0     0 

Marburg 

79,200     0     0 

742  20     4 

1.5,486     3     8 

1,050  27     0 

96,480     0     0 

Kiel 

89,356     0     0 

504     0     0 

5,1-34  20     0 

226   12     0 

95,221      2     0 

Sum  total 

859,661    17     3 

195,219   20      1 

137,951    16      6 

32,649     0     8 

1,225,481   24     6 

365,820      7      3 

Univeraities. 

ExrENniTUEB. 

No. 

A  dm  in  tat  ration 

of 

Universitiea. 

.Salaries  of 
Proffissora 

and 
Lecturers. 

University 

Institutions, 

TJniverHity 

Collections,  and 

Uelifcious 
Worsbipin  the 
UniversiticH. 

Grants  for 
Vri7.es  and 
Scholarahips, 

Building 

Expenses  and 

Tiixes. 

ORice 
KsTiensos. 

Sum  Total. 

1 
2 
3 

4 

6 
7 
8 
9 
lU 

Berlin 

Breslait 

Bonn 

Halle 

Kooigsberg 

Griefswald 

Miinster 

Gottingen  - 

Marburg 

Kiel 

Th.     sbg.  pf. 

11,541      0     0 
7,869     0     0 
8,789     0     0 
7,600     0     0 
7,001    16     8 
4,222      8     0 
430     0     0 

14,245      5     0 
6,397    12     6 
4,396     0     0 

Th.     sbg.  pf. 
107,400     0     0 
57,830  15     0 
8.5,194     0     0 
57,597     0     0 
47,832   15     0 
45,875     0     0 
15,000     0     0 
8.5,377     0     0 
50,185   12     8 
57,660     0     0 

Th.     sbg.  pf. 
88,907  29     9 
35,837   10     6 
43,532  22      6 
43,080  17     .3 
41,168    15      0 
37,265     3     9 

5,435     0     0 
60,325    17      2 
24,431      2      1 
26,118     2     0 

Til.     sbg.  pf. 

350     6     U 
5,641    15      n 
3,300      0     0 
7.956     0     0 
9,494      5      5 
3,726     0      0 

500     0      0 
13,140   21      5 
4,508    16    10 

504      0      0 

Th.     sbg.  pf. 
2,000     0     0 
6,000      0      0 
6,159      9      6 
6,246      0      0 
4,414    13      0 

5,100     0     0 
8,541    22      1 
3,800      0      0 

Th.    sbg.  pf 

11,484      0      3 
4,223    19      6 

4,397      5      6 
5,005   27      7 
7,500   24    11 
3,011    18      3 
1,011      0     0 
5,741    16      5 
2,415   23    10 
2,743     0     0 

Th.    sbg.  pf. 
221,683     0     0 
117,402     0     0 
151,372     7     6 
127,485   15     0 
117.432     0     0 
94,100     0     0 
22.376     0     0 
181,930     0     0 
96,480     0     0 
95,221     2     0 

Sum  total 

70,491    12     2 

609,951    12      8 

406,122      0     2 

49,120  28      8 

42,261    14      7 

47,5.34   16     3 

1,225,481  24     6 
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ANALYSES  OF  THE  EVIDENCE 


RESPECTIKG   THE 


MITERSITIE8  OF  OXFORD  AND  CAMBRIDGE, 

REPORTED  ON  IN  THIRD  REPORT. 


University  of  Oxford. 


ACLAND,  HENRY  WENTWORTH,  Esq.,  M.D.  (Index 

of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Foundation  of  Museum  of  Oxford,  with  lecture  rooms, 
laboratory,  &c.,   2879-2884,  2905-2912,  2932,  2948, . 
2949,  2953-2963. 
Anatomy.     See  Biology. 
Apparatus  for  Science  Purposes. 

Typical  illustrations  (like  Mr.  Robertson's  dissections  of 
animals,  exhibited  in  the  Great  Exhibition)  might  be 
prepared  for  the  principal  schools ;  this  might  be  done 
at  Oxford,  2966-2970. 
The  principle  of  sending  out  art  specimens,  adopted  at 
South  Kensington,  might  be  well  followed  with  respect 
to  science  specimens,  2970. 
Assistant  Professors. 

Want  of  assistant  professors  at  Oxford  University,  2916- 

2919. 
Assistant  professors  at  Oxford  should  be  appointed  only 

under  a  central  administration,  2932-2935. 
Persons  like  the  German  extraordinary  professors  would 
be  most  desirable  at  Oxford  ;  they  might  be  appointed 
for  four   or   five  years,  and   be   part  of  the  museum 
administration,  2941-2946. 


Physiological  science  at  Oxford  in  1845 ;  was  not  recog- 
nized by  University ;  anatomy  and  physiology  were 
only  taught  then  at  Christ  Church  College,  2874-2880, 
2934. 

Extension  of  physiological  teaching  at  Oxford,  founda- 
tion of  Museum,  2879-2883. 

The  term  biology  now  represents  what  was  formerly 
meant  by  physiology,  2880. 

For  degrees  at  Oxford,  chemistry  and  physics  might  be 
taken,  but  a  knowledge  of  biology  is  desirable,  2895- 
2898. 

Lee's  readership  of  anatomy  at  Oxford  not  recognized  as 
a  professorship,  2906,  2934. 

Grants  made  by  RadcUffe  trustees  at  Oxford,  for  micro. 
scope  and  histological  demonstrations,  2913. 

Oxford  students  of  physiology;  number  in  laboratories 
of  Six  Benjamin  Brodie  and  Professor  Roileaton,  2948, 
2949. 

Mr.   Robertson's    animal    dissections,    for  teaching  in 
schools  ;  similar  typical  sets  might  be  furnished  under 
proper  supervision,  2970. 
See  Physiology. 
Botany. 

Botany   could   be  taught   mth    advantage   to   boys  in 
schools,  2897. 
British  Museum. 

Typical  examples  of  external  forms,  for  educational  pur- 
poses, might  be  obtained  from  the  British  Museum, 
&c.,  2967. 
Buchland,  Dr. 

Dr.  Buckland  declined  to  assist  in  formation  of  Oxford 
museum,  to  which  his  collection  was  transferred,  2880, 
2912. 

Excursions  for  practical  instruction  in  geology  formerly 
superintended  hy  Dr.  Buckland,  2SS6. 


AcLAND,  Dr. — cont. 

Chemistry . 

Chemistry  and  jihysics  alone  might  be  taken  for  ( 

at  Oxford,  but  a  knowledge    of  biology  is  desirable, 
2895-289B. 
Children. 

Boys  in  schools  might  be  taught  l)otany  with  advantage, 
2897. 
Christ  Church  College  (Oxford). 
In  1845,  the  only  place  in  Oxford  for  teaching  anatomy 

and  physiology  was  Christ  Church,  2880. 
Practical  class  in  anatomy  and  physiology  formerly  held 

at  Christ  Church  ;  stopped  as  illegal,  2881. 
The  Christ  Church  collection  of  anatomy  and  physiology 
was  transferred  to  Oxford  museum,  2912. 
Classics.     See  Literature. 
Cost  of  Scientific  Instruction. 
Cost  of  Oxford  Museum  defrayed    by    the  University, 
2903-2905,  2907. 
Coutts,  Miss  Burdett. 
(Geological  scholarship  at  Oxford  founded  by  Miss  Bur- 
dett Coutts ;  the  holder  should  reside    in  the    Uni- 
versity, 2943. 
Degrees. 

Chemistry  and  physics  alone  might  be  taken  for  degrees 
at  Oxford,  but  a  knowledge  of  biology  is  desirable, 
2895-2899. 
The  science  degree  should  be  separated  from  the  arts' 
degree  at  Oxford,  but  the  holder  should  have  had  a 
proper  amount  of  arts'  culture  ;  examinations   should 
be  practical,  2900-2902. 
Oxford  science  degrees  are,  nominally,  degrees  in  arts, 
2936-2940. 
Dissections. 

Dissections  of  animals  for  teaching  in  schools,  exhibited 
by  Mr.  Robertson  in  the  Great  Exhibition,  2966. 
Education. 
The  great  centres  of  education  must  provide  teachers  for 
the    scientific    instruction    in    schools    proposed    by 
Endowed  Schools'  Commission,  2928,  2929. 
Endowed  Schools'  Commission. 

For  the  science  teaching  in  schools  prescribed  by  Endowed 
Schools'  Commission,  the  great  centres  of  education 
must  provide  teachers,  2928,  2929. 
Examinations. 
Test  by  examination  is  good,  but  it  should  show  the 

steps  by  which  the  answers  have  been  reached,  2901. 
The  subjects  of  examination  on  entering  the  University 
from  the  public  schools  should  be  settled  by  authority 
2940. 
Fellowships.     See  Scholarships,  Felloivships,  4'c. 
Geology. 
Dr.  Buckland's  geological  collection  was  transferred  to 
the  museum  of  Oxford,  in  the  formation  of  which  he 
had  decHned  to  assist,  2880,  2912, 
Interesting  geological  excursions  of  Dr.  Buckland,  2886, 
German  Universities. 
Professors  hke  the  German  extraordinary  professors  would 
be  desirable  for  (Jyford  Uni\Trsity.  2941. 
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AcLAND      1'.— cont, 

Grantsfor  Scimce  Purposes. 

Oxford  University  grants  for  bmlding  Museum,  2881, 

2903-2905. 
Grants   should    be   made    to    university    professors    for 

pursuing  original  research,  2^)\3. 
Grants  for  microscope  and  histological  demonstrations 
made  by  RadclifFe  ti'ustees  at  Oxford.  2913. 
Great  Exhibiiioji. 

Dissections  of  animals  for  educational  pur])oses  shown 
by    Mr.    Robertson    in   the    Great    Kxhihition,    29fifi- 
2971-', 
Greek. 
The  study  of  Greek  should  not  be  made  comptdsory  on 
members  of  the  mrdical  profession,  2973,  297*>. 
Laboratories. 

Oxford  Museum  laboratories  are  not  endowed,  but  are 
supiwrted  by  occasional  grants  ;  accommodation  therein. 
2910,  2911  .'2948,  2949. 

Lahoratorips  (Biological). 

Number  of  students  in  the  lid)orE(tiiiif.s  of  Su'  ItcMJaiJiin 
Brodie  and  Professor  RoUcston,  2918.  29-19. 

Lectures. 

At  Oxford,  eacli  i)i-ofessor  has  to  give  a  jirescrdjed  num- 
ber of  lectures,  but  the  regulations  are  various;  great 
latitude  is  given.  291(^-2919. 

Leeds. 

Importance  of  ii  science  college  in  such  a  centre  as  Leeds, 
2924,  2925. 
Lee  Readerships  {Oxford). 

Lee  readerships  at  Oxford  ;  not  recognized  as  profes.sor- 
ships  ;  formerly  but  one,  now  there  are  three,  viz..  of 
anatomy,  physics,  and  chemistry.  290(1,  29.'-i4. 

Literature. 

A  particular  fellowship    is   thrown  open    to    classics    at 

O.xford,  2906. 
No  difficulty  in  science  and  literature  going  on  together 
in  the  same  school,  2974, 

Manchester. 

Importance  of  a  science  college  in  such  a  centre  as  Man- 
chester, 2925. 

Mathematics. 

A  particular  fellowshiji  is  thrown  open  to  mathematics 
at  Oxford,  290fi. 

Medicine. 

Universities  should  give  a  thorough  training  for  entering 

into  schools  of  medicine,  2920-2922. 
Desirable  if  instruction  in   comparative  pathology,  and 
experiments  in  therapeutics  and  materia  medica,  could 
be  given  in  Oxford  University,  2942. 
The  study  of  Greek  should  not  be  made  compulsory  on 
members  of  the  medical  profession,  29/3,  2976. 
Museum  of  Oxford.     See  Oxford.  Universiti/. 

Newcastle. 

Importance  of  a  science  college  in  such  a  centre  as  iXcw- 

castle,  2925. 
Orir/ival  Research. 

Opportunities  of  ))ursuing  original  research   shoidd  iii; 

given  to  Oxford  professors;  grants  should  be  made  to 

them  for  that  purpose,  2H93,  2915. 
Professors  occupied  in  original  research   sliouhl   not  be 

compelled  to  teach,  2914. 
The   residence  at   Oxford  of  men    engaged    in   original 

research,  would  give,  a  great  stimulus  In  work,  2917. 

Oxford. 

Populations  oi    Oxford  and   the  north  contrasted,  with 
respect  to  the  inlluence  oi'  scientific  institutions,  2921  - 
2927. 
Oxford  VniDfraily . 

Extension  of  scient.ilii;  stiiilics  ;it  0\-fn)'(l  siricf  I8I.S; 
increase  of  biologien)  teacliirig.  2S77-2!l77- 

Muscum  of  (JxforrI ;  foundation;  transrcrrric(-  uf  K;ul- 
clift'e  Lil>rary  to  same;  coat  of  building.  .Vc.  ;  slundil 
be  the  recognised  head  of  tlir  uiiivcrsily  Hcicui.jMi' 
department,  2^79-288 1.  2!t(ir.  2912  •");i2  2'M8  ■")  ri 
295;i-29r)3.  ■  ■ "       ■ 

University  students;  their  love,  of  sri<^ncc -,  ;niiiiiiii|- 
ments ;  examinations-,  training,  jts  a  roundiilinn  \u\- 
the  medical  profession;  nundicr  acconuiHidjard  in 
teaching  apparatus  of  nnisouni  2KK8-''89"  "h'K) 
2897,2900-29(12,2906.  2!)20-^J!l2:i  29:(6--"MO  1")  ts 
2949.  •  . 

Great  change  of  opinion  in  the  university  resiicctiim 
scientific  studies;  physical  seienee  now  as  much  ;( 
ntudy  as  any  other  subject,  2885-2889,, 


Acland,  Dr. — Oxford  University — cont. 

Well-trained  scientific  students  at  Oxford  always  get 
appointments  as  teachers  in  colleges,  &c. ;  supenor 
science  teachers  should  be  the  outcome  of  the  Oxford 
museum,  2890-2892,  2924-2927- 
Oxford  professors  should  pursue  origmal  research,  and 
have  grants  for  the  purpose;  this  would  stimulate 
work  in  the  university,  2893,  2913,  2947. 
Approval  of  present  system  of  Oxford  University  natural 

science  schools,  2895.  ,     ,      ■ 

University  degrees ;  chemistry  and  physics  alone  might 
be  taken,  but  knowledge  of  biology  desirable;  science 
degree  should  I»e  separated  from  arts'  degree;  exam!- 
nations  should  show  how  answer  was  attained,  2895- 
29(12.  2936-2940. 
(Classical,  mathematical,  and  physical  fellowships  in  the 

university  are  all  separate  fellowships,  2906.  ^ 
Lectures    at    the    university;     number    prescribed,   but 

regulations  very  various,  29l(>-2919. 
The  education  at 'Oxford  should  lay  a  thorough  foundar 
Hon  for  entrance,  into  the   medical    profession,  2920- 
2922. 
Assistant    professors    (like    tiie    (ierman     extraordinary 
professors)    most    desirable    ft>r  the  university,  2941- 
2947. 
Miss   Burdett  Coutts's  geological  scholarship  at  Oxford; 
loss   to  university  from  holder  not  being   obhged  to 
reside  there,  2943'. 
Technical  education  at  the  university  undesirable,  2950. 
Tyjiical    illustrations  for  teaching  in  schools  (as  dissec- 
'tions.  &c.)  might  be  prepared  at  Oxford.  2966-2970. 
Vhysic^. 

Ohemistry  and  physics  alone  might  be  taken  for  degrees 
at  Oxford,  but  a   knowledge  of  biology  is  desirable, 
28  9.3-2898. 
\t  Oxford,  a    particular  fellowship  is  thro\m  open  to 
physics.  29(K;. 
Phyidoloyy. 

Physiology  was  the  term   formerly  used  for  what  is  now 
called  biology,  2880. 
See  Biolo(/y. 
Pravticiil  Iiistriictioii . 

Interesting  excursions   for  practical  geological  teaching 

formerly  undertaken  by  Dr.  Buckland,  2886. 
Practical  work  is   now  a    special    characteristic   of  the 
scientific   teaching   at    Oxford ;      accommodation    in 
museum  laboratories,  &c..  2886.  2948,  2949. 

Professors. 
A  class  of  thoroughly  trained  teachers  of  physical  science 

should    l)e   the    outcome    of    the     Oxford    Museum; 

instances  of  such  teachers  cited,  2890-2892. 
Professors  should  pursue  original  research,   and    have 

gi'ants  for  that  pur])ose ;  and  should  be  permitted  to 

teach  or  not,  at  will,  2893,  2914. 
At  Oxford  the  professors  give  a  ju'escribed  uumber  of 

lectures  ;  the  regulations  are  various  ;  great  latitude  is 

allowed  them.  2916-2919. 
Assistant  jirofessors  wanted  at   Oxford  ;    extraordinary 

])rofessors.  as  in  Germany,  most  desirable  ;  they  might 

lie  a])|)ointed  for  four  or  live  years,  and  be  pait  of  the 

ranscuni  administration.  291(^2919,  2941-2946. 
l-'ur  the  increased   scientific    teaching    proposed    by  the 

Kridowcd    Schoids"  ('ommission.  the  great  centres  of 

education  must  pro\ide  wortbv  teachers.  2928,  2929. 
Sue  O.-farJ   V»ivrrsif/j. 

Profrss,.rshij>s. 
'I'liiii;  lire  ten  professorshijis  in  Oxford  Museum,  2912. 
I'^xtensinn  of  iirofessorships  in  universities  shoidd  only  be 
efl'ected  under  a  centnd  administration.  2932-29;i*5. 

Radrliffr  i/ihrnry  (O.rford). 
Tninsference.  <ir  the  lilirary  to  Oxford  Museum  ;  it  isopen 
to  the  city  and  county,  as  well  as  to  the  university; 
iiol,  well  atlcTiilcd  ;  threat  facilities  gi\'cn   in  it  to  stu- 
ilnils.  28SI,  2S82,  2:'07,  2977. 
Sec  O.fnn/  ih>il'rrsi/,,. 
Srl,n/arsl,i,,s.  hV/lowships.  .ye. 

Oliissicid,  niallieuiatical.  and  physical  felhnvships  at  Ox- 
ford :  all  .-jcparale  fellowships,  288!»,  2!J06. 
Cciilogical  scliularsliiiuit  Oxford  founded  by  Miss  Burdett 
Giiutts;  holder  slKudd  bp  resident,  2!M.'f. 

Srhool.-.: 

Hoys  ill  schools  might  be  taught,  botany  witli  advantage, 
2897. 

The  schools  ]>ropo.scd  by  the  Endowed  Schools'  Com- 
mission must  be  supplied  with  teachers  from  the  great 
centres  of  education,  2928,  2929. 

Special  examinations  essential  in  entering  universities 
from  public  schools,  2940. 
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AcLAND,  Dr. — Schools — cont. 

A  scientific  department  should  be  attached  to  public 
schools,  2964. 

General  training  in  schools  is  more  important  for  boys 
than  a  particular  application  of  science,  2965. 

Typical  illustrations,  as  dissections,  &c.,  might  be  pre- 
pared, under  proper  supervision,  for  the  principal 
schools,  2966-2970. 

The  time  is  come  when,  in  a  fii'st-class  school,  boys,  at 
some  period,  should  go  through  the  science  depai-t- 
ment,  2971-2973. 

No  difficxilty  in  combining  hterary  and  scientific  instruc- 
tion in  the  great  pubhc  schools,  2974-2976. 
Science, 

Science  teaching  at  Oxford;  its  extension;  i^avoiirable 
change  of  opinion  respecting  it,  &c.,  2877-2977- 

The  elements  of  botany  could  be  taught  with  advantage 
to  boys  in.  schools,  2897. 

Want  of  sympathy  of  physicists  and  chemists  with 
biologists,  2898,  2899. 

The  science  degree  shoidd  be  separated  from  the  arts' 
degree,  2900. 

Large  schools  should  have  a  scientific  department  at- 
tached to  them,  2964-2976. 

For  boys  in  schools,  a  general  training  is  more  important 
than  a  particular  application  of  science,  2965. 

No  difficulty  in  science  and  literature  going  on  in  the 
same  school,  2974. 

See  Original  Research.         Oxford  University. 
Science  Colleges. 

Importance  of  science  colleges  in  such  centres  as  Leeds, 
Newcastle,  Manchester,  &c.,  2925. 
Science  Teachers.      See  Professors. 
South  Kensington. 

The  South  Kensington  principle  of  sending  out  art 
specimens  might  be  followed  with  respect  to  illustra- 
tions for  science  teaching,  2970. 


Boys  in  schools  could  be  taught  botany  with  advantage ; 
a  general  training  for  them  more  important  than  par- 
ticular application  of  science,  2897,  2965,  2971-2973. 
There    should    be    special    examinations    for    students 
entering  universities  from  public  schools,  2940. 
See  Oxford  University . 
Technical  Instruction. 
Not  desirable   to    give  technical   instruction    at    Oxford 
University,  2950. 
Universities. 
The  colleges  of  the  universities  will  probably  in  future 
devote  funds  to  increase  their   scientific  instruction, 
2930-2932. 
New  professorships  or  assistant  professorships  in  univer- 
sities should  be  founded  only  under  a  central  adminis- 
tration, 2932-2935. 
There  should  be  a  special  examination  on  entering  the 
universities  from  public  schools,  2940. 
See  Oxford  University . 

CLIFTON,  ROBERT  BELLAMY,  Esq.,  F.R.S.  (Index 

of  his  Evidence.) 
Accommodation  for  Science  Purposes. 

New  building  erected  at  Oxford  for  teaching  physics, 
2981-2987,  2999. 
Age  of  Science  Students. 

Children    of   12   years   and    upwards    might   have  very 
elementaiy   instruction  in    science ;    but    systematic 
insti-uction  should  be  postponed,  3094-3096. 
Apparatus  for  Science  Purposes. 
Apparatus  for  teaching  physics  at  Oxford  ;  grants  for 
the  same,  2984-2987,  2990,  2996. 
Assistant  Professors. 

Appointment  of  a  demonstrator  m  the  physical  labora- 

tory  at  Oxford,  2988,  2990, 
For  promotion  of  original  research,  skdled  assistants  to 
professors  are  wanted  at  Oxford;   assistants,  as  well 
as  professors,  might  undertake  research,  3024-3026. 
3050-3054. 
Great  care  should  be  taken  in  appointment  of  assistant 

professors,  3027. 
At  Oxford,  there  might  be   subordinate    lecturers  lec- 
turing under  the  University  professors,  3047. 
A  considerable  staff  of  assistant  professors  \vill  ]irobal)Iy 
be  wanted  at  Oxford ;  provision  for  these  might  be 
made  bv  re-distribution  of  the  fellowship  funds,  3077- 
3087. 
Buildings  for  Science  Purposes.     Sef  Accommodatiov  for 
Saenee  Purposes, 


Clifton,  R.  B.,  Esq.— -cont. 
Chemistry. 

Physics,  chemistry,  and  physiology  are  the  principal 
sciences  recognised  in  the  natural  science  school  at 
Oxford,  2979. 

Examinations  in  chemistry  at  Oxford  are  in  part  prac- 
tical, 3000. 

Mechanics  and  chemistry  desirable  subjects  for  the  early 
training  of  boys,  3056,  3057. 
Children. 

Mechanics  should  be  studied  before  physics  by  boys ; 
mechanics  and  chemistry  mitrht  be  combined,  3056, 
3057. 

Boys  in  schools  might  be  classified  according  to  natural 
power,  but  their  instruction  must  not  be  one-sided, 
3068-3061. 

No    harm   in    instructing   children    in  the   elements    of 
science ;  but  systematic  instruction  of  that  kind  should 
be  postponed,  3094-3096. 
Christ  Church  College  (Oxford). 

Provision  for  teaching  science  at  Christ  Church  College, 
2997. 
Clasdcs.     See  Literature. 
Contributions  for  Science  Purposes.     See  Grants  for  Science 

Purposes. 
Cost. 

Cost  of  new  building  and  apparatus  for  teaching  physics, 
at  Oxford,  2984-2986. 
Cramming. 

Not  always  a  fault  of  teaching ;  often  due  to  attempting 
too  much,  and  to  insufficient  appliances,  3065,  3066. 
Degrees. 

Oxford  University  degrees;  proportion  of  graduates  in 
natural  science,  3039,  3040. 
Endowed  Schools'  Com?nission. 

In  schools  like  those  proposed   by  Endowed  Schools' 
Commission,  boys  might  be  classified  as  to   natural 
jiower,  but  with  care ;    scientific  scholarships    should 
be  available  for  these  schools,  3058-3061,  3090. 
Examinations. 

Physics,  chemistry,  and  physiology  are  the  chief  subjects 
of  examination  in  the  natural  science  school  at  Oxford ; 
other  sciences  may  be  optionally  introduced,  but  only 
in  addition,  2979. 

Science  examinations  at  Oxford  are  in  part  practical, 
3000-3004. 

Earlier  university  examinations  in  classics  and  mathe- 
matics desirable;  or  a  knowledge  of  science  might  be 
offered  as  an  alternative  for  part  of  them,  3011-3015. 

Science  in  schools  would  be  promoted  by  elementally 
science  examinations  at  Oxford,  3013-3015. 

Examinations  for  scientific  scholarships  at  Oxford  should 
be  restricted  to  ensure  thorough  teaching  in  schools, 
3019. 

Cramming  for  examinations  not  always  a  fault  in  teach- 
ing ;  may  be  due  to  attempting  too  much,  \vith  imper- 
fect apphances,  3065,  3066. 

No  preliminary  examination  for  physics'  class  at  Oxford, 
3074,  3088. 

The  multiplication  of  examinations  is  an  evil,  3088. 

Fellowships.     See  Scholarships  and  Fellowships. 
Grants  for  Science  Purposes. 
Grants  for  demonstrator,  appai'atus,  laboratory,  &c.  for 
teaching  physics  at  Oxford,  2986,  2987,  2990-2996, 
3045. 
Necessity  of  the  colleges  at  Oxford  providing  funds  for 
extension  of  science  teaching,  3017,  3018. 
Laboratory  (Physical). 

Physical  laboratory  at  Oxford ;  new  building ;  demon- 
strator ;  system  of  instruction ;  grants ;  students ; 
peijarate  accommodation  for  carrying  on  research,  &c., 
2981-2996,  2999,  3005,  .30(17.  3025,  3045,  3054,  3075- 
3078,  3093. 

Lecturers. 
Science  lecturers  at   Oxford ;    interchange   of  lecturers 
between  different  coUeges,  2997,  2998,  3046,  3047. 
See  Professors. 

Lectures. 
Lectures  on  physics  at  Oxford  University;  two  courses, 
3071-3076,  3046,  3047. 

Literature. 
Earlier  University  examination  in  classics  and  mathe- 
matics, or  scientific  knowledge  allowed  ^  an  alterna- 
tive for  part  of  tbe  cour^ie.  would  he  ilesirai>le,  3UU- 
3015. 
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Clifton,  R.  B.,  Esq.— cont. 
Magdalen  College  (Oxford). 

Provision  for  teaching  science  in  Magdalen  College  ;  in- 
terchange of  lecturers   with   Merton   and   Wadham, 
2997. 
Mathematics. 

Earlier  university  examinations  in  classics  and  mathema- 
tics, or  scientific  knowledge  allowed  as  an  alternative 
for  part  of  the  conrae,  would  be  desirable,  .')01 1-.*1()15, 
Evil  of  studying  physics  without  a  foundation  in  mathe- 
matics, 30(J2-J(.)fM , 

Mechanics. 

In  the  training  of  boys,  mechanics  should  be  studied 

before  physics,  and  be  combined  with  chemistry,  '.iUdCy, 

3057- 
Physics  should  not  he  studied  without  a  fuiuidatinu  in 

mechanics,  3l)('>2-3UI)-t. 

Merton  College  (Oxford). 

Provision  for  teaching  science  in  Merton  College  ;  inti^r- 
change    of  lecturers   with    Wudhani   and    Magduleii, 

Original  Resf.arch. 

The  increased  means  for  teaching  physics  at  Oxford  may 
enable  students  to  do  original  work,  2J'!)!'. 

Original  research  is  one  of  the  main  functions  of  Oxford 
University;  professors  must  he  reheved  to  effect  this, 
3()22-;j027,  3048-3054. 

Oxford  fellowship  fiinds  might  be  made  availu-hle   for 
scientific  research,  3032,  3033. 
Oxford  University. 

Teaching  of  physics  at  Oxford  ;  new  laboratory,  appa- 
ratus, &c. ;  cost;  lectures,  ^c,  2978-29%,  2999,3005, 
31107.  3025,  3(t4.0.  3054.  30/1,  3075-3078,  3093. 

There  are  three  University  teachers  of  physics ;  one 
being  a  demonstrator,  for  givin<i  practical  "instruction 
in  thellaboratory,  2988,  2990,  30/7,  30/8. 

Science  lecturers  at  Oxford ;  interchange  of  lecturers 
bet^veen  different  colleges,  2997,  2998. 

Colleges  at  Oxford ;  provisions  for  teaching  science ; 
colleges  must  co-operate  with  University  for  extension 
of  scientific  teaching  ;  college  scholarships,  as  widl  as 
University  scholarshii)s,  desirable,  2997,  29rj8,  301G- 
3020,  304(J.  3047. 

Only  four  colleges  at  Oxford  fviz.,  Christ  Church,  Wad- 
ham,  Merton,  and  Magdalen)  a])pear  to  have  ju-oper 
provision  for  teaching  science,  2997. 

Students  of  physics  at  Oxford ;  instruction  ;  enter  for 
different  objects,  but  majority  for  teachers;  remain 
about  three  years;  number  shghtly  increases,  but 
quality  greatly  improves  ;  suggestions  for  increasin"- 
the  number,  2999,  3005-301  :.>. 

Examinations  in  science  at  Oxford  are  both  written  and 
practical;  advantage  if  University  examined  in  ele- 
mentary science  ;  no  |)reliminary  examination  for 
physics'  class,  3ftOO-3004.  3013-3015,  3074,  3088. 

Original  research  is  one  of  tiie  main  functions  of  the 
University;  toefi'ectthi^  professors  must  be  relieved 
m  teaching;  fellowship  funrl  might  be  made  available 
3022-3027,  30;i2,  3033,  301S-3(K^]. 

Oxford  professors  ;  appointed  by  different  boards;  pro- 
fessors should  form  tlie  nucleus  of  these  boards  ;  their 
remuneration  should  equal  a  profession  ;  they  .should 
have  pensions,  3028-3031,  3()fi7-307(|. 
Fellowships  at  (Jxford  ;  1(1  only  for  natural  science  ;  tlic 
scientific  fellows  are  not  required  to  teach,  3032-3041. 
University  degrees  ;  propurtiun   of  grarluate?,  in  natural 

science,  3039,  .3040. 
The  University  should    not  give    technical    instruction, 

The  usefulness  of  O.^ford  University  might  be  increased 
by  allowing  men  to  study  in  alllliatcd  colicgcg  u,„l 
pass  their  la.4t  year  in  tlie  University,  3043,  .'JO I  ( ' 

Oithe  former  atudentM  ;tt  O.xfnrd,  some  arc  frtluws  and 
teachers  in  the  colleges,  and  other.,  teachcr.s  in  !i,rt;e 
public  schools,  .■(099.  ^ 

Pensions.     See  Supcrnnimaliofi. 
Physicf. 

Provision  for  teaching  pbysics  at  Oxforri  ■  new  nlivslfLl 
laboratory,   &e,,  297K-299(;,  L'99!;    3005    'idO?     -U)-''. 

Physics,  ^h'^niistry  and  phy«i„logy  arc  the  ehi.C  seienn.. 
in  the  Oxford  UnivcrHity  natural  wirnce  sebo-,1.  Jil;;/^ 


Ihree   University  professors  of  physics  at  Oxford-  .i 
for  giving  practical  instruction.  29H8   "9')0 

*''™-300r  '"  ''''^"''''  ''''  ^-'■''^'"■'^  •"■'''"   l'^^^"-  Vn^'^V.cn}, 

In  the  training  of  boy.s,  nieeiianics  MJioubl   [>c  .(udicd 

before  physics,  3056,  3059,  ■-ukulo 


Clifton,  R.  B.,  Esq.— PAystcs— cont. 

Evil  of  studying  physics  without  a  foundation  in  mathe- 
matics and  mechanics ;  defects  of  science-school  teach- 
ing in  this  respect,  .3062-3064. 

No  preliminary  examination  for  physics'  class  at  Oxford, 

;  107^1. 

Physiology. 

Physics,  chemistry,  and  physiology  are  the  principal 
sciences  recognised  in  the  natural  science  school  at 
Oxford,  2979. 

Examinations  in  physiology  at  Oxford  are  in  part  prac- 
tical, .3000. 

Prtictical  Instruction. 

Practical  instruction  in  the  physical  laboratory  at  Oxford 

2988-2991,  2999. 
In  the  science  examinations  at  Oxford  practical  know- 
ledge has  to  be  shown,  3000-3004. 

Professors. 

At  Oxford,  there  arc  three  university  professors  of 
lihysies  ;  one  a  demonstrator  in  the  jibysical  laboratory, 
2988. 

Science  lecturers  at  Oxford ;  interchange  of  lecturers 
between  different  colleges,  2997.  2998. 

'Vo  jiromote  original  research  at  Oxford,  professors  must 
be  relieved  in  teaching.  .3022-;j027,  .3048-3054. 

Oxford  jtrofessors ;    apjiointed  by  different  boards;   re- 
muneration should  equal  a  profession;    should   have 
assistant  professors  ;  should  ba\'e  pensions,  302.5-3031 
30!i7-31t7*t,  3079-3081,  3084,  3087. 
Professorships. 

Undesirable  to  have  professorships  at  Oxford  for  terms 
of  years,  3082,-3083. 

Scholarships  and  Fellowships. 

More  scholarships  and  fellowships  are  needed  to  increase 
the  numlier  of  scientific  students ;  examinations  should 
he  restricted  to  ensure  thorough  teaching  in  schools, 
3011-3020,  3055,  3088,  3089. 

Desirable  to  have  both  college  and  university  scholar- 
ships at  Oxford,  3019.  .3020. 

Oxford  fellowship  fund  might  he  made  available  for 
scientific  research,  assistant  professors,  &c.,  3032,  3033, 
30-10.  .3081,  3084,3086. 

Of  the  .372  fellowships  at  Oxford,  10  only  are  for  natural 
science  ;  a  large  proportion  can  only  be  given  to  clergy- 
men ;  holders  of  scientific  fellowships  are  not  required 
to  teach ;  difficult  to  connect  tenure  of  fellowships  with 
teaching,  30.34-3041,  3079,  .3087. 
Schools. 

Necessity  of  seieriee  being  taught  in  schools  ;  the  teach- 
ing should  he  thorough,  and  not  extensive;  scholar- 
ships should  he  available,  3011-.3020. 

Scientific  instruction  in  schools  might- be  promoted  by 
elementary  science  examinations  at  Oxford,  3013-3015, 
.3055. 

Mechanics  and  chemistry  should  precede  physics  ns 
studies  at  school,  .305f),.30.'',7. 

lioys  in  scliools  might  be  classified  as  to  particular 
abilities,  but  their  instruction  must  not  he  one-sided, 
.305S-;jOfil. 

Systematic  scientific  instruction  should  not  be  given  to 
young  cbUdrcn  in  schools,  30;»4-.3096. 
Science. 

Neceasity  of  science  being  really  introduced  into  schools; 
scholarsliipa  sluudd  be  available,  .3011-3020  3035, 
.3U8S,  .3089. 

Science  in  seiioola  would  be  j)romoted  by  elementary 
science  examinations  at  Oxford,  .30l.3-.3015,  3055. 

Science  applied  to  industries  should  not  be  taught  In 
universities,  .3012. 

Cramming  not  always  a  result  of  imi)erfect  teaching  of 
seieiieu;  ton  luucli  may  he  attempted,  with  insufficient 
ap]iliance,9.  ,'iO(;5.  30(i(i. 

Systciiiatie  scientiiic  instruction  should  not  be  taught  to 
young  chiblren  in  schools,  3094-.309f\ 
Sell  Chnnistry,  Physics,  ^r. 
Scirtiri-  Schools. 

Defecfive  leaching  of  |)hysics  in  science  schools,  3064. 
Science  'Veachcrs.      See  Professors. 
Stiidnils. 

Students  of  j.hysics  at  Oxford  ;  instruction  ;  mostly 
.study  to  become  teachers;  a  superior  class  of  men 
attend  now,  2!»99,  :ion5-.30 ! L*,  30;j!>,  JO-U),  30C'*-3064 
To  increase  the  number  of  scientific  students  there 
should  be  Bciencc-teaching  in  schools,  acholarshipshand 
fellowships,  and  earlier  examinations  in  classics  and 
mathematics,  3011,  3012,  3U19,  3055,  3088  3089 
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Clifton,  R.  B.,  Esq.— S/«(Ze)i(s — cont. 

Boys  in  schools  should  stiuly  mechixnics  and  chemistry 

before  physics  ;  hoys  might  be  classified  as  to  ability, 

but  their  instruction  must  not  be  one-sided,   ;iU56- 

3U61. 
No    preliminary  examination    for    students    in  physics' 

class  at  Oxford,  3074,  ;-insy. 
Vei7  elementary  science  might  be  taught  to  children,  but 

systematic  instruction  of  that  kind  should  be  post- 
poned, 30:)^I-30f»7. 
Of  the  former  students  at  Oxford,  some  arc  fellows  and 

teachers  in  the  colleges,  and  others  teachers  in  large 

public  schools,  '.ii)'i}'J. 
Super  annua  lion . 

Oxford  professors  should  have  pensions  ;  there  arc  none 

at  present,  3030,  3031. 
Technical  Instruction. 

Technical  instruction  should  not  be  given  at  universities, 

3042. 
Universities. 

Universities  should  not  give  technical  instruction,  but 

should  train  for  the  professions,  3(t4-',  30-13. 
Wadliani  College  (Oxford). 

Provision   for   scientific  teaching  iii  Wadham  College; 

interchange  of  lecturers  with   Merton  and  Magdalen 

Colleges,  L'997. 

PHILLIPS,  JOHN,    Esq.,  M.A.,   F.Il.S.     (Index  of  his 
Eviflence.) 

Apparatus  for  Science  Purposes. 

Cases  in  museums  should  be  made  to  open  at  the  back, 

so  that  specimens  might   be  removed  for  purpose  of 

scientific  study,  3107,  3108, 
Specimens  mounted  for  the  public  are  undesirable  for 

students,  3108. 
Assistant  Professors. 

Assistant  ))rofessors,  under  chief  professor  (who  should 

be  entrusted  with  the  teaching)  are  wanted  at  Oxford  ; 

the  university  would  probably  furnish  funds  for  pro- 
viding them,  3171,  3183,  3184. 
See  Professors. 
Board  of  Trade. 

The  meteorological  observations  carried  on  at   Kew  are 

assisted  by  the  Board  of  Trade,  3112. 
Botany. 

Oxford  students  of  botany  go  into  the  physical  science 

school  only  for  honours,  3172,3202. 
British  Association  for  the  Adoancement  of  Science. 

Kew  Observatory  has  been  kept  up  for  twenty  years  by 

the  British  Association  and  Royal  Society  ;  it  will  i>ro- 

bably  in  future  be  maintained  by  Government,  310U- 

3111. 
Aid  given  by  British  Association  for  observations  on  the 

rainfall  of  Britain,  and  for  preparing  ii  new  map  of 

the  moon,  3113-3118. 
To  the  proposed  council  of  scientific  advice,  the  British 

Association  would  ])roba])ly  make  recommendations, 

312*;. 
Bristol  Museum. 

The  Bristol  Museum  is  an  exception  to  the   generally 

unfavourable  condition  of  proidneial  museums,  3103. 
British  Museum.. 
Desirable  if  the  British  Museum  had  power  to  send  out 

to  provincial  museums,    not  merely  its  surplus,  but 

well-arranged  typical    collections  ;  it  should    have    -o. 

travelling  inspector,  3lO;.<. 
A  well-arranged  collection  in  the  Bi'itish   Museum  is  of 

the  highest  importance ;  it  should  be  an  index  of  the 

true  state  of  natural  history  classification,  3104. 
NumeroTis  natural  history  specimens  are  sent  from  Ox- 
ford Museum  to  British  Museum  to  be  named,  310(). 
Vast  extent  of  the  British  Museum  collections ;  a  large 

l)roportion  of  specimens  might  be  removed  to  drawers, 

3107. 
The   British  Museum  shoukl  be  considered   as  an  ex- 
hibition for  the  public,  having  necessary  books  and 

arrangements  for  students,  3107- 
In  the  British   Museum,  the  cases  should  open  at  the 

back,  so  that  students  might  take  specimens  out,  3107. 

Specimens  mounted  for  the  puijlic  are  undesirable  for 

study,  3108. 
Brodie,  Sir  Benjamin. 

Ilia  allusion  to  the  chemical  teaching  at  Oxford  being 

incomplete,  3174. 

Buckland,  Dr. 

Ladies    were    accustomed    to    attend    Dr.    Buckland's 
lectures  at  Oxford  University,  317^^. 
260CO.— II. 


Piitr.LiPS,  J.,  Esq. — cont. 
Chairs. 

General  approval  of  endowment  of  chair.;  at  Oxford  for 
the  higher  instruction,  31/1. 
Chemistry. 

No  student  who  goes  through  the  physical  science  school 
at  Oxford,  is  unacquainted  with  chemisti'v,  31 72,  3202. 
Better  chemical  teaching  rcqiiired  at  Oxford  ;  ])roject  for 
its  increase,  317-i. 
Christ  Church  CoUei/e  (Oxford). 

Large    amount  of  physical    science  teaching    at  Christ 
Church  College;  scholarships,  3190,  311)3. 
Competition.     See  Scholarships. 
Contributions  for  Science  Purposes. 

Large  sums  spent  for  the    advancement    of  science   by 
provincial  institutions,  3163. 
Council  of  Scientific  Advice. 

Appointment  of  such  a  coiincil  desirable;  Government 

Grant    Committee    a    good   model,   bat    five    persons 

(instead  of  41)  would  Ijc  sufficient  to  form  it,  3113, 

3123-3125. 

The  council  might  receive  and  consider  recommendations 

from  the  Royal  Society,  British  Association,  &c.,  312G. 

A  council  formed  of  a  large  numljer  of  member.s  divided 

into  committees  might  answer;  men  of  science  would 

help,  tliough  want  of  time  would  render  it  difficult  for 

them,  3127,  312B,  3141-3143,  3147,  3148. 

The  eouncii  should  grant  money  for  special  research  ;  not 

for  physical  laboratories,  3129-3131. 
Persons  eminent  in  science,  and  also  persons  responsible 
to  the  Legislature,  should  form  the  council,  3132-3136, 
3149. 
The  establishment  of  such  a  council  would  not  break  up 

the  present  system  of  grants,  &c.,  3137- 
The  probable  functions  of  the  council  would  be,  to  pro- 
mote   observation    of  physical  phenomena ;    scientific 
education  would  probably  come  before  it,  3138-3141, 
The  members  of  such  a  council  should  be  paid  for  their 
services,  and  also  the  inspectors  of  museums,  &c.,  under 
them,  3144-3146. 
The  council  of  the  Royal  Society  would  he  the  best  body 

for  selecting  members  for  the  council  of  advice,  3150. 
The  council  of  advice  should  have  authority  over  scientific 
notices,  which  are  now  jjublisbcd  under  so  imperfect  a 
system,  3205-3209. 
JDefirecs. 

Degrees  can  be  obtained  in  the  Oxford  physical  science 
school,  but  the  examinations  in  geology,  mineralogy, 
zoology,  and  botany  are  optional,  3203,  3204. 
See  Examinations. 
Education. 

A  council  of  scientific  advice  would   probably  have  to 
consider  questions  of  the  scientific  education   of  the 
country,  3140. 
Endowed  Schools'  Commission. 

Iii  view  of  the  science  teaching  proposed  by  the  Endowed 
Schools'  Commission,  more  Oxford  scholarships  would 
be  desirable,  and  they  may  be  forthcoming  when  good 
scholars  are  produced,  3195-31!)!'. 
Eiidowinen  t. 

Endowment  of  chairs  for  the  higher  instruction  at  Oxford 
would  be  desirable  generally,  3171. 
Examinations. 

No  pupil  unacquainted  with  |}hysics,  chemistry,  or  jihy- 
siology  passes  the  examination  of  the  physical  science 
school  at  Oxford;   geology,  mineralogy,  and  botany 
are  subjects  of  examinations  for  honours,  3172. 
Competitive  examinations  for   scholai-ships   in  physical 
science  at  Oxford;  six  or  eight  persons  competed  at 
Magdalen,  3194. 
No  special  examination  in  geology  at  Oxford  ;  this  does 
not  apply  to  the  proper  physical  science  school,  3200, 
3201. 
In    examinations    for    degrees    at   the    Oxford    i)hysical 
science    school,    geology,    mineralogy,    zoology,    and 
botany  are  optional  subjects,  3203,  .3204. 
Examiners. 
The  members  of  a  council  of  advice  should  be  paid  like 
Oxford  University  examiners,  3144, 
Field  Clubs. 

Field  clubs  are  numerous  and  active,  and  are  sjireading 
a  good  amount  of  natural  history  knowledge,  3205. 
Gealof/ij. 

Oxford  students  of  geology  gu  into  tiic  physical  science 

school  only  for  honours,  317-,  3202. 
Undergraduates,  ladies,  heads  of  houses,  Sic,  attend  the 

geology  class  at  Oxford,  3178. 
There  is  no  special  examination  in  geology  at  Oxford, 
3200. 
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PHiLurs,  J..  Ksq.-omit.  riiu.l.ri'v,  J.,  Esq.-oont. 

Goveni:ii'rit!.  Mi!;/'Ji'ltc  Oliserratiotts. 

^  In  a  tvnuuil  of  scioiitifiL- ;ul\ioo  llk're  ^li'"iUl  liLMmnnl>cis  At    Kfw.  magnetic  obsei-vations  avc  carried    on   at   the 

iu-cetlv  responsible  to  Ciovernuient,  ol.iL',  .U-i:'.  e.\]iense  of  the  Uritisli  Association.  31 11. 

Gorfni/ne/iJ  Gr,:,it  CutaMtler  (Kcj/a/  gorieh,).  Jlcrloii  Collrye  {0.rfonl). 

Liraiteil  action  of  Govcmraent  Urant  fonuninee;  small  (■onipctltive    science    scholarships    at     Merlon    College, 

amount  of  funds;  many  observers  luit  assisted,  ol  1  I-  .ill'.'. 

■^■JO.                                                                                      ,  Milomlai/ieal  Ol'Sfffullims. 

Move  ruiMicitv  should  be  ei.  eu  to  tlu'  proecediniis  of  the  The   nicteorolo:;ieal    observations  carried  on  at  Kcw  are 

'   committee;' reportsoff;rants.  Se,  should  be  published.  assisted  l.v  the  Hoard  of   I'rade,  .ill:.'. 

oll'l.  ol-'J.  iil.'io.  .ilod.  M,ll,,:  Dr.(nn'u«i'«rl,n„l]. 

The  comnuttec  would  be  a  !;ood  model   lor  n    hoard    ol  (Ihscrvul  ion    ..n    Ihc    rainfall    of    liritain    made    bv  Dr 

scicntitie   advice;    but     ll\  e    persons    imste.ul    ol    III  Miller  .11  l.i 

would  suffice,  .■il.'o-olili.  ol,=.|l.  .■Illil.  y.^  ^._^ 

The  proposed  contK.l  of  seicm,ttead,a,vw^^  '    ( Ixlord'  snulents   of   nuncrahw    ^o    into   the    ..hysieal 

eoutmue    the    s  tint  to  the    (une.nuu  m  (,mnt  I  on,  .seiem-e  .school  onlv  lor  honours.  .11  Tl'.  :il'l)-'. 

lULttee.  .U.\-.il.il'.  • 

Ohieetion  to  Govenuncnt  lirant  Commiltec  bciiic  snii-  Mii„sl,  r  Jrr  .•^,1,  „rr  I  ,irpr:srs. 

divided  into  suh-comimttccs.dl,M-.:l."'::.  .\p|HHidmcnt  ol   a    monster    lo    recommend    [jrants  for 

The  committee  rai-ht  make  rceommcnd  .lions  I,'  Ibncrii-  scicLiee  |uiriioses  dc-ir;Lhle  ;  he  should  be  assisted  hy  a 

ment  to  enlai-e  ihc  sram  for  speelHc  obiert^.  .'ll.M.  board.  .■llL'.l.  .■||o|. 

After  prcpaiv.non.  tlic  aiant  of  the  eomnmtcc  should  be  See  ('>.«,«■./  ,./  Sn.  uliju-  A.lrur. 

lareely   increased,  and  iirow  with  the  rci|iiiivmen|s  of  J/„.,„, 

science.  olll_'-iiU!.">.  New  map  ed'  the  moon  liein;^-  prepared  i\at!i  assistance  of 

Gorcnviitiil  Gnals  in  ,iul  o)'  &7i/ice.  Hrilisb  Association  ;  tclesio|ic  furnished  bv  llovernment 

Voluntary     associations  '  may    promote    interestini;     re-  tiraul  Couimitlec.  .■(I  lli-.ll  l;s. 

searches  in  science,  but  tievernmcnt  aid  is  ua|uired  for  Miis, /mi.-:. 

peraiauent     support;      Kcw     ttliser\;itory     instanced.  fondition  of  almost  all  pro\ineial  luiiscuius  unfavourable 

."illll'-.illl.  rc^-ardin^  natural    history    collections;    e.xee})tions  at 

Government  aid  siioiiid  bce,i\cato  the  obscivations  cm  Ipswich.    York.    Liicrpool.  and    Bi-isinl ;     desirable  if 

nunfall  in  the  llntish  Islands.  ,11 1,1.  lirilish    Miiscinn  could    send   out   typical  collections; 

Tlicrc  should  be  a  minister,  assisted  by  a  b,'ai,l.  lo  advise  also  a  travelling  inspector,  olll.t,  .iH.'i. 

Government  respcetin^    i^rants  for  science   purpose^.  Government  inspcctioii  iioiild  be  \yelcoined  by  managers 

.■lloi-:tl.->tl,  of  prill  ineial  mii~eiims.  .illlli. 

Grants   should  be  made,   not    for  idiysical  laboral.irics.  .\ll  miiseums  should  be  considered  as  exhibitions  for  the 

but  for  definite  research  ;  purely  cdneariimal  esiablish-  public,  hayiiie;  ncccssari  beioks  and  arrangements  for 

mciits  raiiibt  have  assistance.  .■ill'H-.ll.'il.  .■llliti.  .'llti;.  students.  .ilO;, 

The    jnibbeati'Ui     and    collection    oi'    scicntitie    notices  The  mounted  speciiiieiis  in  iniiscnms  are  mostly  nndesi- 

sliould  be  allied    liv  urratits  of  public  money,    ii-i'.'i-  niblc  for  purposes  of  study.  .iltlS. 

it'tlll.                       '    '  .SeeibiYi.-,/,  .iy«.<,«,;,.  ie. 

Henslou:  Fri.f.ss.,,.  X„l„r,<l  lUslar,i. 

Natural  history   s]iecimcii5  in    Inswiib    Mnscuin   excel-  Defcetiie  arratn;enient    of  natural   history  collections  in 

Icntlv  airailii'ed  by  rrolVss.ir  lleoslow,  .ilUl.  naist  inovincial  museums.  itlD.). 

Hc/s.'W/.  So-  Jolni.  '^'''^'  "';'l'^h  Miiscmn  should  have  the  power  of  furnishing 

AlliK-ion  to  lalnablc  elementary  books  written    by  .Sir  provincial  iniisenms  with  typical  natural  history  s|ieci- 

Jolui  llerschcl.  :ilir.                                                  '  ,  "'i'""- -''"o- 

.\    tniiellmo  inspector,  in   eoiinectioii   with  the  Brhish 

Umiwrs.                                                          ,,     .    r      I  Miisciiui.  would  remedy  the  iiii|.erlcct  natural  history 

Gcolocy.  mii.erid,-y.  and  botany  arc  snb,c,-ts  bn  honours  cla.sillcatiiais  in  proiiiicial  mnseums.  olll.i  .1111(1 

only  in  the  physical  science   school  at  Dxfoid.  .1171'.  Imporlaiicc  of  a  iiell-arranced  and   indexed    natural  llis- 

■'-"-■  toryeollcclion  at  the  llritish  Museum.  .ilO-l. 

I:npiClc,csnf  Mnsethns.  Mnltituilc     of      mitmal     lii-l.uy     speeimens     in     llritish 

flc^n.dilc  if  ;i  travellim.;-  inspector,  in  comiexeai  witli  tile  .Milsenm  ;   a  laicc  iiroporlion  iinclu  be  keiit  ill  drawers. 

Brilish    Museum,  eould   visil    olhcially   the    |iruyiiicial  ■""i' 

museums,  with  a  view  to  their  inop'cr  classilicatioii.  fu  iniiseums.  natural  hist, iry  s|iceimens  should  bcavailnhle 

;ll():^,  .Ilia;.  h,r  rcmoial  fr.au  cases  hi-  stmlents;  speeimens  mounted 

Inspectors  of  musemiis  miulit  lie  piofessionaliv  cniid,iycd  '"f  the  public  arc  mostly  unilcsirable  for  study.  ,'llt>r, 

by  a  council  olseielitihe  advice.  . '11  La,            '               "  ■'ll'S, 

Iimt-Uh  .V«s,,,o«.  '^'"ch  natural  bi,t,.rv  l,n,.wledi;e   is  being  spread  Iiy  the 

Excellent  arrangemenl.  by  I'l, denser  llciishov.  of  natural  iniincrous  lield-elnio,  ,'ioil."'. 

histolT  siiccimens  in  l[i"sMaeh  Mllseiini.  .■llll'l.  ( tA.swe, (/.,,/,  ,s. 

Km-  Ohsin-nlnni.  I  Ibscnat.a  ics    ti.r  caitimioiis   icsearch   would  be  ]a-oper 

Ubservaiory  at  Kcw  maintahicd   for  I'll  rears  he  lliitish  object,  b,r  piibli,,  grants  .iljil-.ll.il.  ;il.i:i.  .11  lil.:ili;t:. 

Association     ami     Royal     Society  .     will    p|,,.ie,bly     in  Sec  h,  «•  Ofo-cTo/or,,.        .l/,.;,,,, /,V  Ofc,  rTO/,„».s.  &c. 


fnlinc  be  mainlaiiicd  bv  (hivcrnniciit,  ,')lli;>,  ,11111, 
Magi.,  tic  ob,civatloiis  ill'    Kcw  arc   ciirried  on  bv  Ihllisli 

,\ss,iriati,,,|  ;    mclei ,r,,l, .gcul   observations  are" -is- ,  l,.|  ""'    '*"','^'',   -\  -  oeial ion     is   aihipted   lo    assist  seientllic 


Orhihial  R,s,„,rl: 
Th. 


naril  ol  Trade  .ilM     ill'  icMitn  li.  hut  not  lo  cMiiblisb    |ierinaneut  experiiiiciital 

,,,„,.,,'  '  "■  iii^tiliilc.ns.  .tlllll. 

(„,W,Oor„si/'/,,,™„/). lir.   Milhriniil   Mr,Siiooi,s'oh.eivalim,s   onthcraillta 


u be   made   fo 

Slldhm,',fi'''''l''"'lt.o''^l';T'   '"'""■^"■"■"■'-    l'"l    '"  "Ol     siiilieieiilM   hi    Ihocriiment    Grant    Coimuitte. 

.11(1  III  iiiiiii    H  .(■  iifh,  ,1 1  ^,(    ,1 1 ,1 1  ^  ■{  I  I  i    "  1  I  (■ 


of  Itiil.oii  ;    ~li,,iil,l   hinc    i;,o,rimicnl    aid;   aided  ihut 


,1,1    Maedidcii  C.Ihgr.  ,Vc..  .tUlll, 
L,l,lir, 


I  PI 
(lli-erialioir,  on  II.,        ,,011,  ].roniotcd  by  llritish  .Vssoeia- 

ti,,M;   tele pc  -111  -led    by  thncriimeiit  Grant  t'oiii- 

Iheg.nlogy  In-iiiie,   at     tl^l,,| • i.ilcil    lir    fida.s  mil  Ice,  ,11  Hi    ,-il  IS, 

'"  "'■'"  Ihceii^lo ,.  ll,i,,M„n,r,i  ,1 ;;|;s,  G,,i  ,-i  n„ie,il    grants  sIm,     I    be  applied   to  promotion  of 

''Pc'"'-es,  ,pis cseaieh,  ,i|L"l   ,,|,;|. 

■I'hi-  le' lines  at  (1<I,„,||   III-,,    II,, I    |,,„,,,|,,,,|   I,,    |,„„,  |,j  ,„  (M,,nl  pr,,!,- ,M,rs   should   have  opportunity  for  original 

peciiliiirily     ol      ||„.     nnieersily     -,1^1  ,-iii.    :i  |  ;o.    '.-i  |  ;;;  it  ,ea,-,-|i,  ,-1 1  ,"  | .  :i|  S,!. 

;,;e„,'y„.'!/')/„,v,,oe,  "''""'  ^''"'■""'-      ^'■''  <'',''"■''  l'"n-''>sil jl . 

The   lavcipool   M11SC sioi  ,-M,,|,i; ,,  IP,,  ,,,,,,, I  l>'J""l   r^nr.rs-fl,,. 

arraimcinciil  ol  pioiuieiil  ii,ii.,,',i,s     ■1111          '      lis .  iliciil  ion    of  ohiccts   in    the   (Ivh.ril    .\lusenin;   rcfe- 

,,,,„,,  ,,    ,,      ,  "       ■  rcii.e  I ciitlv  made  lo  lliitish  Mnscimi.  .1111(1. 

■  ■,'       .,       ..   -            -     I        ,  Meiiihers  ol  II  comieil  ol   seientihe  iiih  lec   should   be  paid 

(inisiilcralilc     am I    ,,l    plus 1    uneiice    Icai-I ,     ,i|  lih,,  ( Ivford  Gmi  crsity  evai i-s.,:l|/, 

Nieolalei,    (.ollcgc;     Isboialiiiy  ;     ,wl,„la|-ship  ,.    Mw .  New    hiuhbno.   apparal  u -,  • .1   tialoi-.  K,.,   at    (IxfonI, 

•"■■'■■"■"-  f,,|,  (caching  evpcrmiental  physic.  ,ll(lH-,-|  i;(l. 


AN'AI.YSES    (IF     KVIKFACK    liKSVKOTINli    TUF.    UNnKU^FlY    OF    OXi-(Ua>.  SJ 

I'llll.l.li's.  .!..  K«|.— Oj/(in?  r«;r,i's;7»— com,  I'Hu.i.U's,  .1.,  Ksq.— conl. 

l'!ii\ovsi!v  pivtVssovs  ;  tln'v  sluHilil  li;ivi>  (ii>i>ovtunitv  for  Sc/iol:ifflnp.^. 

iVM\uvl\;    should  lortuvo  only  at   will,    niul    liiivo  as-  At  0\lor,l  theiv  avc  scioiice  Si-holavships  open  to    ooin- 

^istaiit     [n-ot't\s,sors  ;     uiiivoryity  mi^ht    ooutributo    to  jK-tiliou    in    so\cial    ooUoiiiv-; :     tanu|iotitioii    woiiU!    bi? 

aiiiiiiioiit  toaoliin;;   powor  ;    protVssors  aro  ii'pvosontoil  ^I'oator  wore  they  nioiv  ^"ciierallv  Unown,  olt'o.  .il!'-f. 

in  iho  oounoil.  .'iljl.  oISo-ol,*^;).  I'o  (noiuolo  soioiuv  in   ciuiowod  sohooU.  nioro  t>xtin-d 

I'niw'V.^ity  stuiloiits  ;  all  who  i;o  thvou^'h  tlio  pliysioal  ^oUolarships  would  lio  desirahlo  ;  when  ivood  scholars 

science  school  arc  acqnaintcd'with   phvsics.  cheuiistn-,  arc  piodnced,  scholarships  will  prohahlv  he  pro\idcd  ; 

or  physiology;  itvology.  uiincralocy,  'and  botany  are  masters  would  irain  lor  scholarships,  ol';l,'i-:il!l.'l. 

taken  oulv  t'or   honours  :    the  best  enter    llnivcrsily  8c/,'cc/n. 

well  invpiircd,  .iir-.  oiri,  ,1L>|H.  More  Oxford  ,vuipetitive  scholarships  will  be   desirablei 

riu\ersity   lectiuvs  are    not     lowered   in     tone    by  any  to  meet    the    increased   science   tcachine-  in   eildonvj 

peculiarity  of  the  Oxford  systcur.  ol  T-.  ■11^0.  schools,  :!l:l.^ -,1100, 

Uant  oi  better  chenuoal  teachin;;' at  ttxford  ;   projected  ,s-c,',„c<', 

increase  of  sru'h  teaching.  :!l;i,                   ,     ,  ,,    ,      ,  Provincial    uahual    hi~lorv    colleclious ;    tlu'ir  imperfect 

New  body  ot  students,  called  ■•  non    adscript.        lately  elassdlc=lion  ;  Covcrnuunit  inspection  .Icsirable,  ,HO.i. 

established  at  (Ixbnd  ;  not  connected  wilh  any  college  :  ,illi(:  iillK,  ,;|  l,^, 

number  undera  hundred,  ,ll7.">-;iir;',iilS-.  r.nlish    Mn~ciiin;    uu^lit    furnish    provincial    mnsemus 

Uudcreradnatcs,  ladies,  heads  or_houscs.\c,   attend  the  ,,„|,   „.  ,,,,,  ....li,,,,,.,,,^  .  j,  sh,„|hl  form  au   uulex  of 


geology  lectures  at  Oxtcrd,  .'iirS, 


state    of 


lu    the    university,   there  is   no  arianceiuent   bn;  special  exiubued  collcclions   niiglit    be  reduced,    bv   pulling 

instruction,    but    lacilitics    would    be    given     m    that  siKciniciis  in  drawers,  .*lU'o-;iUI7, 

respect,  ,il!^d,.-ilSl,  Mnsciuus  imist  be  eoniidered'boi'h' as  public  exhibitions 

Colleges  at  Oxlord  promote  physical  scicuce,  but  doi.bi-  ,„„,  ..^     i,,,^  ,„■  „„,,,,  ;t„i;,  .-jlos, 

fnl  whether  they  would  coiitiibute  to  liii,  cr,itv  chest  \,j  ,,.  s,,;^.,,^,^,  p,-  |,,.„ish  Association     I'.oard   of  Trade, 

for  payment  ot  assistant  prolcssors,  ,:|0t),  ,,„,,  Ooi  crmiieiit  liraiit  Oomnnitec,  .UOO-oll'L',  iilL'S 

The  sirowth  of  science  teachiiig  in   the  colleges  will  not  ■;! -,i    ■51,;-, 

diminish  llie  cla.ics  directed  b,  the   riiiicr-iiv  pi  

lessors,  M'M. 

The  more  private    teaching,    the    better    for  the    pnl 
tcachillgorOxtor.l  Fniversil  v,  ol  HI 


.Vdiaiilage   to    science    from    foniialioii   of  a  cniiu'd  of 

scicntitic  advice,  olL'.i-iU.Hb 
Sonic    superior    orgaiii,iatioii    for    llic    advaiiceincnt    of 


nie  in-eseiit  favonralile  lemleiicy  loiv.uxls  physical  sciciiee  ll.a'i,!c'r  s\-icmi'lic''iv 

nr,  1101  plivsical  laboratories,  ,'>l:.';l-,il,'l 


-,,,,,,,  ,       ,.         ,  pbysieal  sciciiee  Pcliniic   scicntilic  research  should  he  abled  bv  lioi  er 

at  Oxlord  bad  belter  be  allowed  10  griwv  bv  its  natural 


stivngtb  iilHl    olllL'.  Proeincal  institutions  spend  large  s 

bcieiice  sehobirslups  ,n  sc,-cral  coUegcs  at  Oxlord  :   con,-  „,,,,„     -,  ^,,  .,,„,.,,_  ,,,  ,-. 


,11  .  .1  ,  ,  11  H    II  I     t'l    ,•■1.  HtU  t  .    .  '  I  111  '. 

luMitu>n  \viniiil    w  ori-alrr  -wevo   tliov  !i\oi\~  i;ciu'r:ulv  n  i  r  111        .1  ,.         11 

I  .,,,,,  ■  '^  ■  I  uoIk'  ii',oiu'\-  shiUili!  luu   be  o-ivcu  tf>  \i-iii!iil:ivv  msuiu- 

kiunvii,  ,'l;'-l. 


MtMV    Oxford   sclioUu-^hips    .K\-^ir;ibU-,    in     vi.nv    ,-t     llu- 
scioutitio  iusmu-tioii  ]ii\>ih-'ScJ  by    Vjulowi-ii    S>.'ho>'ls' 


111  ot'saom-e.  MtV.l 


.^n,"!'. 


(.'omuiission  ;     tlioy    may    bi'    loi-llK'oniiiig    m-|u'u    the  i-,'..'  •"['       ,'  '  '  ,   <^  .  >- ,  , , ,  ^u 


,'i.ni:;"M  nunu'iM 


bl  clu 


No  .ivaaUxaminaUim   u,   ;,.oU.gy  ;u  Oxtorti  :   Uu.  .W.  invar^-am  olVi'ivivv  uuti,oti   of  publishing:  or  coll.ot- 

not:n'rlvtot-.ciu.Mn-vrhysK'al  ..u-tu-.  ..luvl.  o.i>0.  ^_,^.  ^^^,^^,,^,^^1^,  ^^^^/^^.^.^  ^  ^.^^^  ^^^j^,^'^  ^,^,  ^^.^^^.^^  by  pubbo 


-20\. 
Hci^-rors  can  be  obt:uri(.-a  in  the  physical  s.-iciu'o  sohool 
al  II\I'o:-l1;  but  cxanunatioii^  in  ox\iKiov.  iuin<.'rah>-;v, 
:^oolo^y.  or  boia'iv.  :nv  o|nioii:>l.  ;>::no,oL:('  I.  "  '  ^'-^;"';^.■  P:  .''/.v.  '-'o;^ 

/■/'(,'.■ 

NcM-  buihbno-.  .^,-,  a;    OxiVra  lor  icaohLi!-  experimental  '-,"  ""  '  ,'.'"  '/.■"   -"""" 

.hvsie.   .■!loS-oi;o.  ■         '  be  en-en  tor  this  purpo.. 

No  suulent  ooes  ihrou:;h  ibe  physical   sciciiee  sehoi-1  at       ^''^  .„' '-f  :^,;;' 
Oxford  unacquainted  \vi[h  exTH-viniental  physics. .'U~  " 


Oica.r    unpcrikViion    in    ,\vs;em    of  pubb.-hint;-    sci( 


at     anioiiiiT    ot     voUintary    assistance    to    scie;uitic 

societies  iriv'cu  by  men  of  seienee,  oMi?. 

\~,~'  I'rvn  uicial  insnnuions  are  unacquainred   with    the    aid 

'  ''.'■'•■'''''''-■■'''■  ,      .     ,       .               ,      ,            X    .     1                 1  ihev  lui^ht  derive  from  the  ti,i\crnincur  Grant  Ooni- 

in    the    physical   science    school    at    Ox  ord    no   stndcnt  „„t\oe  ;   ibcv  spend  lar-c  .<nms  on  the  ad^•ancemcnt  of 

passes   \vl\o    IS    unaequainleil    \\\{\\    jnivsioloav,    ,>!,_,  -   i  mi  *-    "\'^''^■    'iUii 

■«•-■  ■  ^i„":.s, 

'''■':'<■'■'■'''■■""■                             ,       ,              .                  ,  111  umseuins,  students  should  lon-c  opo-rtiiniiv  of  ;  "dug 

Suggestion  of  a  method  tor  llic  appouilment  ot  protessois,  specimens  fvoin  cises  tor  cxaiiiinaiioii,  ,'lii7, 

■ilo--  N,,  stiulcnt  ai  tlxfor.l    goes  tiirough  the  idivsical  science 

Oxbn-d  prolessors  should  have  opportunity  tor  research  ;  ^_,,,^,^,i  „„j,,„„;v,ite.l'  with  plivsies,  cliciii'isTv,  or  pliv- 

ihey  slundd  lecture  only  ai    will,  and    have  assistant  sldo-rv  ;  sin.icnis  of  geologv.  mnievalocv.  and  botaiiy 

pro'fessors  :   rniversity  might    turiusli    funds    b'r  tins  -,i  ouiv'for  liorours,  Tu  7-,^ 

pnrpose,  :117I,  .■ilS:i,:ilS-l-                       ,      ,     ,-        ,-,  d'lv  best 'sliulems  at  Oxford  enter  iivcii'icd  to  tiKe  the 

At  Oxford,  professors  are  represented  in  the  bodies  winch  hi  hes,  iiistriicTioii,  .n  7  1- 

decide  on  linaiicc  ;  they  aie  elecied  as   prolessors  and  ^^    Oxor.l    ilierc   is  a   new  bo.iv  of     ■  non    aosenpti  " 

masters  of  arts,  ,ilS,V-.ilSO.  stuJems,     not    eonnecied     wild    aiiv     college;     not 

'nieehisses  of  the  Tniversuv  prolessors  at  Oxlord  woiil, I  minieroiis  ■  are  under  supen  isioii,  .ij  7,"'- ol  7!>,  .■■IS-', 

not  be  diminished  bv  the  growih  ol  science  teaching  in  Fndercradii  oes.  ladies,  heads  of  houses,  \e-  aiieiid  the 

the  colleges-  -"I'll'-  geology  leeunes  at  tKford,  :;17S. 

liiiii,l\i/!.  -Vllhongli  at  tKfoul    there  is   no   special   iiislruelion  tor 

V;iluable  obscrvalioiis  oil    the  rainfall  of  Britain  by  Or.  sludeats.  facd'tics  would   prohablv  be  given    in    iliat 

Miller  and  Mr,  Svmoii-;    Ooveriinient  aid    should  be  respect.  olSd.  dlSI . 

given  to  these  reiea-xaies.dlbs-ilHb-  Sconce  sch,-l,o  ships  at  Oxf.ad  ;  compctiii  ni  of  s:i.,le-its  ; 

Kc»a/  ;,■/.<.'.'  -loo, fi-a.j,  Snidem's  'e'm    ol-i""'!    ile-rcs    m    ;hc    Oxlord    loiv-'cil 

I'o  iir.nnised  council  of  soienlilic  advice,  the  i:.v;ii  Irish  Mm.,  nis    i,u      .  ,,.        .....i...     .  i            .   xi   ui    j  .ii ,  ,.ii 

10  pi.  po.Lu  iiono               ,,,,..,..,  ,,,,,,  ,,,,1,,,:,,, 5  -ii-'n  science  senool  ;  bui   lh.^  aie  ou.v  opi'-onaliv  exaa  oied 

-Veadcmywoublprobal'lx  niakeu.' muieudat. oils, ..1-0.  .^^    eeclo'v     iiiincr-iloev,    ;-oolo.'v.    or    bci'aiiv     :•_'.',;, 

Kcs,  ?   ,Soc.7s',7,  .■e-'lM, 

"\iil  .vivcu'to  Kew  Observatoivby  Uoval  Socieiy,  .MOlb  ..     ,    ,^     ,,,.    ,    ;; 

To  a  council  of  scicmillc  advice,  ihe  Uov.il  Soo-e.v  wonl  1  '  '  oPsen  at.ons  bv  Mr 
invbablv  make  reconiinendat.ons.  ,.b.o,  ,.l.'"  ■■lol 
See  Gocccaana/  Oy.::  O  .■        ..  iK.'.     '  Scs,;.- 


he  sh.oiild  haie  Oevernmeii 
made  to  iuni  by  Uoyat  Seen 


Ro.;..;  SacoOa  of  K,Shi(-y^::~  '!V.r?-'a'.iis. 

The  society  woul.l    prolsiiily  .nake  lO.annmciidat.oiis  to  Valuable  elcn 

proposed  ooniicd  •.'(  seicniho  adi  ice,  ■■iL'li.  ;il  i; 


lu  the  iiroiiosed  oounoil  of  scicntitic  inUici 
.  .1   ,    ,  .1 1 1.  ,.,t  I  1 .,,1,. 


>■•-;   ;(ej.a.:- 

I'xcclleiicc    of    natural     hisioiv     col'eiiu    i     ni     \  ork 


I  those  tliey  employ  sii 


salaries- til  I  I,  Museum, 
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ROLLESTON,  GEORGE,    Ksq.,    M.D„  F.R.S. 

of  his  Evidence.) 
Accommodation  fnr  Science  Purposes. 

Adequate    accommodation    at    Oxford     University   lor 

Linacve  professor  of  iiliysiology ;  ifcnnglitbc  extended, 

3215-3:317,  37(17.3708. 

Age  of  Science  Stadenl^. 

Boys  in  schools  should,  u]!  to  Ki  yeavs  of  ii^^c,  have  IioL  i 
literary  and  scientilie  education  ;  after  Id,  ihij.sc  wilh 
special  capabilities  for  science  should  [)ursue  it,  ,.1(>!'1, 
3692.  ,      . 

Boys  from  n  to  1(1  should  he  tnvnied  in  lioliiny,  ])liy.sir3. 
chemistry,  mathematics,  and  physical  t(C0!:fraphy,  3/1  If, 
3735,  3736.  3740.  .1/41. 
A  hoy  who  electa    for  natural   science   should    take    up 
German  after  IG  years,  37-0-37--. 

Ahh-icUaii  Professorship  of  Anatomy  {O.rfortI). 

Now  comprised  in  the  Linacre  professorship  of  physioloiTY, 

32U)-3213. 

Anatomy. 

The  Aldrichian  and  Tomlinsoman  professorships  of 
anatomy  at  Oxford  are  noiv  comprised  in  the  Linacrc 
professorship,  3210-3213.  . 

The  teaching  of  anatomy  should  be  separate  from  physi- 
ology, 3233-3240. 

Anatomy   should    be    properly   represented    in    Oxford 
Museum,  3/09. 
Appointment  of  Professors.     Sec  Election  of  Professors. 

Assistant  Professors. 

InsufEcient  teaching  power  at  Oxford  ;  there  should  be 
one  demonstrator  to  every  eight  studeuts  ;  the  col- 
leges should  be  looked  to  for  "  professores  extraortli- 
narii;"  these  should  not  be  permanent  officers,  323S, 
3242a,  3262. 

Biology. 

Biology  is  the  terra  employed  now  for  physiology  proper 

and  raorpholojTy,  3211 . 
Professorships  of  l)iology  should  be  multiplied,  .'J261. 
See  Physiology. 

Botany. 

Between  11  and  Ui  years,  boys  should  have  a  training  iu 

botany,  3719. 
British  Association. 

Allusion  to  British  Association  Report,  as  to  success  of 

science   teaching   at    Rugby,    without    diminution    of 

classics,  3697. 
Chemistry. 
Between  II  and  16  years,  boys  should  have  a  training  in 

chemistry,  3719. 
Chihh-ea. 

Boys  should  \\^xq.  both  literary  and  scientific  trainiiui  up 

to  16  years,  when   there   sbuidd    lie  a  IjifNi-eation  \u. 

schools,  and  special  scientific  abilitv  recognized,  3231, 

3691-369,5,3715. 
From  11  to  16  years,  boys  should  Ijc  trained  in  botany, 

physics,    chemistrv,   matlicniatics,    and    pliysical    geo- 
graphy, 371.9,  3735-3741. 
lioys  sliould  not  be  compelled  to  Icarii  Grctk  ;    tlio^c 

who  elect  for  natural  science  sliouM  take   up   (icrman 

after  If)  year.s,  3720-:;7l.'2. 

Classics.      See  JAli-ralnrr. 
Dcf/rees. 
O.xford   s1 
decrees  in 
vahiable  thi 
Dem,oiiKt  ratio  IIS. 
injy:>ioloKir;il 
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3722. 
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h  m. 
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iad(k>d  to   tl«. 


iiaiire;dgyi] 
Ijumanistic 


RoLLESTON,  Dr. — cont. 
Election  of  Professors. 

Importance  of  a    good   method    of  electing    professors; 
should  not  all  be  ajipointed    by  same    board;  board 
.should  bo  not  more  than    five,  three    being  scientific 
Lii'M,  v/ho  should  guidethe  board,  and  be  responsible- 
typical  board  suggested,  .3240,  32-18,  3264-3267. 
.'ill  Oxford  jjrofessors  not  nov/  appointed  by  same  board. 
Where  three  professors    in    one  subject   appointed,  it 
might  be  done  by  the  Crown,    scientific    board,   and 
resident  masters  of  art,  3249. 
Endowed  Schools.     See  Sckools. 
Endowed  Schools^  Commission. 

Objection  to  system  of  education  proposed  ))y  Commis- 
sion, that  literature  and   science   schools   should  be 
separate,  3694,  .■!695. 
Ethnology . 

lilthnology   should    be    jiroperly  represented    in   Oxford 
Museum,  37"9,  3713. 
Ewarf,  Mr. 

Dispensing  with  residence  in   colleges  fas  pro])osed    in 
Mr.  Ewart's  bill)  would   increase  number  of  students 
in  universities,  3254. 
Examinations. 

Oxford    students    of    physiology    recommended   not  to 
begin    until    they    can    pass    their   responsious    and 
moderations,  3220,  3221. 
Rcsponsions  and  moderations' examinations  have  to  be 
passed  at  fixed  times ;  advantage  of  rerao\'al  of  this 
restriction,  3254. 
A  matriculation  examination  at  O.vford  Uni\-ersity  would 
act  most  favourably  on  schools,  3699,  3700,  3/32. 
Vecs. 

The    colleges    at    Oxford    have    sometimes  returned  to 
students  of  science   a  ])ai-t  of  their  tuitional    money, 
to  cnalde  them  to  pay  their  fees  at  the  mu^seum,  3230. 
Fellowships. 

At   Merton    College,    Oxford,    four   fellowships  are   set 
aside  to  su]>port  the  Linacre  professorship  of  physio- 
logy, 3213. 
If  a  person  with  honours  in  one  subject  were  allowed  to 
compete  for  other  honours,  and  got  a  fellowship,  his 
example  would  be  advantageous.  32,32, 
A  dcvelopement   of   the   scientific  fellowships,  &e.  at 
Oxford  University  would   react  favourablv  on  schools, 
3699,  .■i70(). 
German. 
Those  who    elect    for    natural    science   sliould   take  up 
German  after  16  years  of  age.  37-2. 
Germany. 

Subjection  of  professors  in   Germany  lo  public  opinion, 

good  results  therefrom,  325(t. 
German   gymnasia,  rc.alschuleii.  and    lealgvmnasia ;  np- 
j.n.val    of  fhc  system    of  (he  latter,  \\\w\\  superadds 
;-ciciicc  to  the  humanistic  L,'vmmisium,  .'v  12-3743. 
Grre!.-. 

Ail  boys  should  not  lie  compelled  to  learn   Greek;  nor 
need  it  he  imiinsed  on  persons  ^oiiig  to  tlic  luiivcrsities, 

3720,  3721,  37L7-.'i7;io. 

GnTUirood  mid    Rnscnc.   Prolrr-sors. 
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Id  be  taught    Latin  before   the  age  of  16 
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■    Al, 

Mlli]i8  tii'  luuiiiiiiiy,  ,'ijl  I , 
Fo,inde<l    in    IS57.  _at_]Mcrt,.m   College,  by  the    Oxford 

Llmversity  (.ojunii.sim.;  imir  Jello^vsbips  set  aside  for 

its  6U]))>ort,  3212,  32I.i 
A  demonstrator  appointed  in  lS(i3,  3213 
Emoluments  of  professor  and  demonstrator,  3214, 
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RoLLF.HTOx,    Dr.— Liitacre    Pro/cs.'^or.skip    of    ph<j-;u,(o'jy 

{Oxford} — cont. 

Ample  accommo'lation  for  this  iiroftsiior.sljip  in  flic 
museum,  'A2\^}-'.i'2.\'i . 

Stutlcritff ;  '^7  the  iiverajfe  number;  ccrtttin  amourit  of 
previous  study  |»j-aetically  jtrescnljc-d;  students  Hultmit 
tlieir  note-h'joks,  &c.  tu  the  professor;  many  enter 
llie  eourse  ill-prepared;  prehminxrv  fic-iciMide  instrue- 
tioii  wanted  at  liehunh,  .'JL'lH-.'jiJil,  ':i-127 -'-'yS'A  . 

Professor  resides  in  univertitv  six  moiitlis  in  llic  year 
'■>222. 

Lccture'i ;  number  not  pi'cscrilied  ;  demonstre.tions  £,n\'en, 
wliieh  are  more  \-aluable  than  lectures,  ■i222-'&sll . 

Lilerclura. 

The  two  line3  of  literature  and  science  cannot  he  well 

worked  simultaneouiily  by  a  science  student;  previous 

study  essential,  3220. 
Literary    culture   at    schools    should    not    be    reduced ; 

science  should  also  he  taught,  .'i2.'il,  '.W.)\--i^'i'-l'-'>. 
Ohjection  to  classical  schools  being  distinct  fVom   scien- 
tific schools,  except  in  special  cases,  '.%'.)  X-'MV-O ,  .'jZ^I. 

;i7lH,  374fi-3749. 
Success  of  scientific  teaching  at  Rugby  School,  without 

diminution  of  classical  studies,  'M'>'J7 • 
A  man  who  takes  literature  now,  without  science,  is  at  a 

disadvantage,  .'"i/'M- 
A])proval    of    system    of   German    real  gymnasia,    wlijch 

superadd  science  to  the  humanistic  gymnasium,  .■i712- 

;}74o. 

hytldlon,  Jjrynl. 

(Jbjcction  to  hi=i  sv.stcm  of  sc[iarating  cla£;;lc.''-l  ffom  scien- 
tific schools,  'MyjA,  :imrj,  ;s7'H. 

Mathematics. 

i'oys  should  be  early  introduced  to  the  :^:tudy  of  mathe- 
matics, '.^T-i^-i- 

M'llriculfji'ton. 

Desirability  of  ha\dng  a  matriculation  examination  at 
Oxford  University,  :'jm'.),  ;i7<l",  ■i7-i2. 

About  one  fourth  of  the  students  under  Linacre  [iro- 
fessor  of  physiology  at  Oxford  have  E,fone  into  the 
medical  profession,  .*^2.'!o,  '.VSAd. 

Merlon  ColU'f)e  (Oxford). 

r'our  fellowshif>,s  of  Merton    (Jollcge  -^u 

Linaere  ]-roic3?orship  of  ]ihysiolo;i-y,  .j2li.'-.;_'l  I. 

M«S<'»mt^. 

'I'lie  Museum  at  O.xfoi'd   shouhl  he  of  use  to  fioil 
and   scientific    men;     it    should   einbiace    etli 

A  museum,  to  answer  its  ])ro])er  end,  sliould  liavc  an 
clement  of  originality,  '■}'ii\. 

Orin'uinl,  Research. 
Arilagonisin    between    teaching    and    original    re.'jcarch; 

Ad\'antage  of  long  vacation  to  pursuit  of  o]N;.;iiia!  re- 
search,  y2-il. 

To  get  real  good  from  the  licld  of  science,  a  jjcrson  must 
himself  have  worked  one  plot,  .'^21  i. 

Instaaces  of  Linaere  professor's  students  wlio  liave  en- 
gaged in  original  research,  .'J2'J0. 

The  practical  school  of  ])hysiology  afc  f)\-fVn(l  nii;ilit  l^c 
used  as  a  place  for  fjrigirja!  research,  .'i2'l  [ . 

Oxford  Universllij. 

Linaere  profcssor.-Jjip  of  jdiysioh^gy  at  Merton  (;o!lege; 
founded  in  l>^o7 ;  demonstrator  appointed;  CTnolii- 
inerits;  amjile  accommodation  for  professor;  exami- 
nation, students,  lectures,  &c,,  32n-X'.'Jl,  :'>2:\fj,  3l'.'jG, 

;i2o7-:i2'io,  3707,  •i7*i^- 

Scler]ce  taught  in  the  cdleges  at  Oxford  ;  many  students 
begin  science  instruction  in  them,  and  afteiwards  go 
to  the  museum,  3231). 

The  University  docs  Jiot  allot  a  sufficient  niiDiber  of 
M.wards  for  natural  yeicnee,  but  it  is  not  reluchint  to 
(h>so;  persons  haviiig  honours  in  one  subject  ^lioidd 
be  allowed  to  comijcte  for  other  honours;  it  would 
cause  emulation  in  students,  3232,  323.'j,  'A'i-')^. 

Advantage  of  the  nnfura)  science  teaching  lo  Oxford 
students  in  after  life,  32.'M. 

Insullicieney  of  teacliers  in  the  University;  necessity  of 
having  a  demonstrator    for    every   eight    persons   per 


iiortthe 


pupils 
'Jlogy, 


R0LLr;.ST0x,  [)i\~Ojford  Vn'u:<:n>''hj—crm\.. 

Oxford  (irofessors;  appointment;  type  of  a  board  r.f 
election  ;  professors  are  not  now  a!J  ap]ioInled  by  r.ame 
Ijoard ;  ]>rofessors  teaching  similar  subjects  sbouJd 
l;e  allowed  to  f^ettle  what  parts  they  would  take,  3210, 
32fH-32o3,  32Cl-32(i7. 

Ilemoval  of  restriction  tltat  a  iouji  has  to  pa^s  two  c.-^:ami- 
nations  fresjionsions  and  njoderulionsj  at  certain  fixed 
times,  together  with  ;dii]iatioii  of  eolh-ges  in  other 
tov/ns,  would  incrci'^_c  numlier  of  students  at  Oxford, 
32:';  I. 

Oxford  University  thoultl  confer  d'gr^es  for  natural 
science  ;  but  degrees  in  science  not  cs^.e);ti;d  ;  ""'  li.  He." 
not  more  valuable  than"!). A,,"  32oo,  3_^^i';,  3701- 
3701. 

The  practical  school  of  |physiology  at  Oxford  Uiight  be 
used  as  a  ]j]a'-e  for  ori;rin;il  re:-.cardi,  32'il, 

The  |,rf.ress',r  of  p],yvology  at  Oxford  should  be  de- 
finitely a  Uni-^'ersitv  jirofessor  ;  for  "  professores 
extraordinarii  "  the  colleges  shouhl  be  looked  to,  3Jf;2. 

A  development  of  the  scientific  teaeliing,  fello'.vshij>s,  and 
sciiol;irships,  and  also  a  matriculation  examination,  at 
'Jxiord,  would  react  most  favourably  on  schools,  '.WfJ, 
371  JO. 

Museum  at  Oxford  should  be  of  use  to  hoih  pupils  and 
scientific  men;  it  sliould  iiave  an  eicnieut  iS  origi- 
nality; should  embrace  ethnology,  ike,  370.'^-3714. 

Orfjnl  f'.rn-rrfu'ij  Commk^nov . 
The  Commission  founded  the  LioDcre  p}-or'j-soiship   of 
jjhysiology  in  lf^.j7)  321 2. 

Pcllf„kof<-r,  Prof<:r,s'jr. 

Allusion  to  his  cornjjari  ron  of  tlie  relative  value  of  the 
German  gymnasia,  realsciiulen,  and  rcalgyrnnasia, 
37-13,  37dl. 

Physical  Gcotfraphij. 

iioys  should  l^e  early  introduced  t'»  tlic  studv  of  phvsical 
geography,  373fJ,' 

Phanii-r, 

r.etv/een  1 1  and  Id  vear-,  Iioyi  -.liould  have  a  training  in 
])hysies,  3;U?. 

Pkijsi'jldij'j. 

'i'lie  term  comprehends  jiliysifilogy  proner  ami  mor- 
phology, iind  is  equi\'alent  to  biology,  321  1. 

Linaere  jjrofessorshipof  ])li3siol";:yat  Oxford  ;  studentg  ; 
lectiU'Cs,  i''.:e. ;  one  fouitii  of  tiie  students  liave  gone 
into  the  medical  jirofcsdon,  .'JJl  I-3_'3|,  3230,  323G, 
32.w-32(i(l,  3707,  ■iV^>^. 

In  teaching  jjhysiology,  one  demonstrator  for  eight  stu- 
dents per  diem  is  essentiul,  323--1. 

Anatomy  should  be  taught  Sf/pan-.fely  from  physiology ; 
teaching  of  human  anatomy  at  Oxford,  323^-32-10. 

The  [jraeticyl  school  of  physiology   i^t  Oxford  migbt  be 
used  for  original  research,  32fil. 
Prcciifid  Iiis/rcct'ton. 


,iiS&t  Oxford:   greiit   \alue   of 
S(,e  Jym''0//  Pr'fs.o.;. 
,]<>:xy  lit  Oxhu-d;   his.slMrfnls. 


l'hy,-.iologi.':d  donion--.+  ra'.i' 
the  Insiruelion,  -iJ'-ii. 

Prrf-.^oref:  E.' I n"jrdi»"rli. 

Prof.rsors. 

Linuf-re  iirofcssor  of  physii 

leclm-co,    &c.,    3211-3231,    323.-;,    3230,    3207-3_'GO, 
3707,  37('H. 

Oxford  professors;  aiipoiutment ;  board  of  e'eetioii  sug- 
gested, composed  of  fii'c  persons,  three  being  ine)!  of 
science,  and  re.'^ponMbie  ;  are  uut  jdl  a|ipniiitcd  by 
same  board  now,  32hi,  .■i2-l^!-3:.'.'j3,  3.2(1 1-3i'0;. 

LTijJortanee  of  a  natuml  i^eicnce  i>rol'cssor  \vorking  id 
original  research.  3:^0,  3211. 

A  ])r'.fi'Ssor  might  be  ndieved  fi'oni  ))crson;d  teaching, 
but  tlien  he  should  issue  printed  lectures  worthy  of 
the  University' ;  soiiie  jirofcssfirs  cun  speak  better  in 
print,  32)2,3213,  32!(i. 

The  securin'>-  ti{'  lui  eminent  nnm  in  a  r^eat  of  kLuiiiuff  ij 
of  the  highest  iTn|ioit:ni'-e,  3213. 

A  prof'ssor  should  be  i^uboiiited  to  l!ie  lurenry  of 
healthy  juddie  opinion,  .■;2  !,",,  3_O0. 

rrores.sors  teaching  similar  subjects  should  he  allowed  to 
settle  hetv/een  them  what  jiaits  to  lake,  3l','^i',  32.'j3. 

Tlie  iirofesror  of  a  large  suhjcet  (like  p)i_\  ;,iolif-':yi  at 
Oxford,  should  be  a  uni\'ci'S)ly  professor  ;  foi-  '■  iii'.ife-,- 
sores  extraordinarii "  the  colleges  should  lie  looked 
to  ;  the  former  only  .should  l;e  ])erm;mcnt.  3._'',:i. 


diem,  323H,  32d2f/, 

Tcacliin'f  of  hiunan  anatomy  at  the  University  ;  anatomy  Prof'-ssorsln/fS. 

should    be    taught  separately   from  phvsiology,  323^,  Lmaere    professorship    of  jihysiology  at    (;xford,    com- 

;jo;j<^_  prising  the  Aldrichian  and  'I'omlinsoman  jiroiessorships 

Coirege's   at   O.'^ford  might   well   devote  funds  to  reward  of  anatomy,  321l-,:^231,  323'.,  323'J,  .'i207-':!2b"O,  3707, 

special  lines  of  activity,  3217-  3./(i.s. 
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KdVAr,    COMMISSION    ON    SCIENTinc.    IN3TKUCTION,  ETC. : 


Uoi.r-e.sTON,  i)v.— /';Y;/V,«'or,s7;//)\— cont.  R(>lli;hton,  Dr. — cont. 

Election  to  pvurcssoifthiii,?;  iicccssily  of  a  ffood  method  Scii'iw  Teachers. 

of  election  ;  tyiie  of  a  lioartl  ol'  apjioiotmeiit  aiif^^a:Nte<t ;  Keicncc  teaching  has  hecome  a  |jrofe,s;jiori ;  inany  Oxford 

members  of  tlie  Iiuard  ehonld  he  n\-])ei-ts,  anil  re.spon-  wtudenis    have    become  teachers    of  natural    weienee  ■ 

siblo,  .'12-10.  .I2IS..'UI:I,  •'l-'lll  :iL'i;7.  demand   for   teacliera    in    schools,    :i'JB7-32('>n,   .'l/lls' 

Trofessorships  of  bioloKy  slmnld  l.e  imLltij.lied,  .■|:.'(il.  .I/H'i. 

.    ,,,  .Sec  Prnfensnrs. 
tlf'iih/ijmiut^iit  {iieniiiniif). 

Ai)inoval    of  realfrymnasia,  whieii    in   systein  siiperaild  ^l/>iiriils. 
seience  to  the  luiniani.stie  yynoiiiHiiLni.  .'i/  IJ-.'i?  '■'■ 


at     luL|;liy.     witiioiit 


id.  IKford  ;.s    I.CIIII/., 
instratiM-.  :iL'l  I. 


inlilie    .^eliolarsbi 
■raet  favourably  . 


Jin./ij  ,Se/;eo/. 

Siieeessfiil    teaehini^'    ol'    seienee 
diminution  of  elas.^ie,^.  .'id.''?. 
SaUtries. 

'I'he  salary  of  the  l.inaere  prol',.s». 
o(l(l/.  of  It  heiiej;  piiiil  to  the  ilei 

Sehilnri;}('ipf<. 

A   dcvcliipliient    of    the 
Oxl'unl  University  \roul 

At  sehnols,  as  well  us  ,it  uiiiverMlie.s,  tlie  value  ofMeieoce 
shiialil  be  ieeo«ni/.e.l  ;  ."riciiee  liiis  heen  put  lisnle  ill 
sehiiiil.s.  .'t'.'ll.  :i7lll. 

Litevaiy  and  sekiililir  eiiltuie  alioidd  Ko  tofether  in 
schools  for  bovs  o]i  to  1(1  years,  when  there  should  be 
abifureatioii.andlho.se  speci.allv  i|iiiililied  bir  .seieiiee 
be  allowed  to  pursue  it.  ,'I2.')I,  .'iliill   .'llll/.'i,  .l/lo,  .'l/lll. 

:i74l. 

Ohieelioii  to  priiiei|,le  of  lilerorv  .seliools  beiiif,'  ili.stiuet 
from  seienlific  sellouts.  .'l(;;)l.  .'Ihlf").  .'IJDI,  .■I71.s. 

Head  masters  of  schools  may  de|>rcelate  [suS  ieidiu- 
studies,  but  those  with  adefjuate  l,uee\  lrd;,U'  of 
literature  and  seience  iui!,dit  carry  on  both  siibjcels. 
■.WM-:VW. 

Success  of  scientific  teaclilnj,'  at  llii^rliy  School,  without 
diininutiun  of  elassieal  studies.  .■|(;:)7. 

Development  of  scientific  teacbinff,  fellowsliips,  and 
scholarships,  and  also  a  matrieulatiun  examination,  at 
0.\f  ird  University,  would  react  favunrably  on  schools. 
.'Mi!):),  .'i/llll. 

Science  teaching  in  schools  is  becoming  a  [irofession. 
37115.  .'i7l)(;. 

In  schools,  botany,  physics,  chcnristry.  matheniatics,  and 
physical  f,'coi,'rajihy  should  be  taught  to  hoys  of  1 1  to  I  fi 
years  ;  Greek  should  not  be  compulsory,  but  ficiniau 
should  be.  after  Id,  for  seieuee  pupils,  .'17 1 :)-.'J7l'2 
.'J/^iS,  37-'i'i. 

Bifiireation  in  schools  need  not  necessarily  involve  a 
large  staff  of  masters,  .■i7:^.'l-'17-.o. 

For  a  manufactuiino  district,  tlreek  might  be  omitted 
from  school  instruction.  .■57-'i-.'i7.'l'). 


Students  under  Linacre  professor  of  physiology  at  Ox- 
ford ;  many  enter  ill  prepared  ;  aeeominodation  migiit 
be  had  for  more  students, .'i21H-.'l22],.'i227-.'i2.'il,  3707 
.■|7(IK.  ' 

O.vford  University  dues  not  offer  students  a  sufEcient 
her  of  rewards  for  science,  but  it  is  not  reluctant 

to  do  .'o.  .'fi.e. 

Advantiige  of  natural  science  teaching  at  Oxford  to 
stiulcots  in  after  life;  students  under  Linacre  ]iro- 
fessor  of  physiology  have  become  diictors,  teacliep.s  of 
seicnoe.  ,^e.  ;  some  have  wlitten  jni|iers,  .'123.5,  .'(030 
.IL'.r,7  :)o(i().  .'I7I).1,  .'l/Od,  .')7.'i.'l.  ' 

YMIIIiation  of  colleges  in  other  towns  would  increase 
I bero(sliiiieiitsat  O.vford.  .'l2ol. 

Oviuid   should  confer  on  students  degrees  for  natural 

Sricucr  ;    [nil    (Irgfres  in   Science   liot  eSSCIltia!  ;  "  IJ.   Sc  " 
not  iiioic  iiiliialile  tliiiu    "    I!.  ,\.."    .'12.M.  .'i2.0(i. 
'rn,ji/;«s,„j:„u  /',/./rssors«//<  of  Aiiiilmmj  iOjfmit). 

.\<o\'  coiu[iti  ,rd    ill    l.inaere  professorship  of  iihyeioliiey 
.'l-'lll  ;;l'I.'I. 
('»;,.c,s,7„,v. 

Cork  sitoold  not  beo.s/'i/c   ,u„i 


Wll: 


iiiciubersot   Uli 
v,„,  Mr. 

icccsslid  b  iieliii 
\\'ilson,  withoii 


.  37l'i;-:i7,-|(i, 


!■  [lersons  beeonnng 


■ience  at  Rugby  School  by  M,. 
iition  ol'ckissical  studies,  3(11)7. 


I'RICIs.    Rev.    R.Mt'rnm.O.MisW.   M.,\.     (Index  of  Us 

jivideiice.) 

A<je  i>f  Sliidciih:. 

.Stiiilcnis  lit    Ovrord   matriculate  earlier  than  formerly, 

luaiiy  coming  up  at  17  years;  the  age  of  young  men 

coming  from    large   public   schools  is  increased,  they 

being  ke|it  at  srhiiol  until  1.')  years.  31o(;. 

Many   (Jxfurd    stmlcTits    preparing    for   the    ]irofe3sions 

wmild  be  ready  to  leave  at  R)  years  of  age,  after  liaviei/ 

taken  tlieir  degrees,  3.|2(;. 

AhlrirhKiii  I'nifessin-xhii,  (().r[„nl\. 

'I'his  is  now  changed   info'  the   o(bc 

.'f'lS.O,  .'l.'f-li;. 


of  a  demonstrator. 


Ai,i,lie,l  MerlHUii, 


See  .lfer/,««;e,v. 


Germar!    schools;  a))[iro\al    of  sy.sleni    of  realgymiiasiit.       A/i/i'ira/n.'; J'nr  .Scinne  l'tir/it,.^{'.^ 


which  su]icradd  science  to  the  humanistic  gymnasium. 

37-12-37-1.1. 
Siieclal  schools  of  seience  desir.dile  in  localities  where 

they  are  in  demand.  .'i7-l(i-.'>7  I!'- 
Science. 

I'hysiology  fas  understood  at   O.vford)  is  eijuivalent  to 

biology  in  its  widest  modern  sense,  .'121 1 . 
Linaere    professorship  of    jihysiology   iit   Oxford.  .'121  1- 

3231. 
A  seience  student  cannot  ad veiilao-oiisly  work  literalnre 

also,  .'12211. 
Great  valm    of  demon -ti-sl  Ion  ,  in    .ei. m-e  teiicliimr,  .'!227. 
(rnportanee    of    seicm  c    tiiulimg    Iclh    in    selicsils    and 

nuiversities,  i;2.'il . 
In    schools,    scieiir:,.    and    lilniiliii-e     slionld     l„,    (im(,|,|, 

together;   boys  ivitli   ■.vanillic    pi,  dilr,  tioiia   sliniild  he 

separaled  at  ICyi-am;   science    lias   l„eii    pul,  asid.'   in 

schools.  .'1231,. 'iCDI   :;(;!)'),;;,  II,  ;;;is 
Value  of   Oxford    plim    „r  Jmlylmr    i.alurid    -.rlinec    as 


(^unliilnitlo 


Oxio 


the  colleges. 
Grant  fur  siipii 


striilo 


apparatus;    if 


■at  the  heiul  of  his  ihpart- 
ilcr  liiiii.  .'l.-ill   .13  1(1, 
I    irvb.ial  is   imwehanKcd 


pr 


I  h, 


Antiigooism    hijtwe 

.';2iri,  3211. 
Advantage  of   k.ia; 

Bvareh.  .1211. 
■I'ogetreiil  gooil  In 

have  tiltrd' one  si 
Advantage  to  scl.  ,v 

of  colleges.  .120  I. 
I'rofcssors  of  biology  sl,„ 
Natural  seience  lias'  a  g 

ynnng   man  who  mIoiii 

disadvaolage.;;?,'!). 
Iriciee  Sehi,i,h:. 
Dlijcclioo    to    seience    sc| 

ilciti 

in  il 


III 


I   llv   Held  orselei 

ut  li,ii|.,ric,  ,■; 

si'iilciit'l    ot   I  In 


University    fin 
liied.  if  iiinst  come  frum  si 
■■|2Hfl  .')2,M;i.  .■i.'lljl   .■;;ill,si. 
iiliis  bir  Hyde  Instilulion  physical  iahora- 
lory  made  hy  Llniversity.  .'i2s2. 
A:r.hl,n,l   t'eiifesxcs. 

Ilciiionslrabiisr-innccled  willi    iirufessorshuis  at  Oxford 

Uiiivcrsily.  .'I2K.1.  ;i.'llo. 
I)i    iril.lc  lo  Inne  one  pi„|'r 

mv.if.  with  deinoiisfii ■■ 

'I'lic  .M.lii.liian    profvssnisli 

I  Ihr  otilceofa 

;i/'i,/o,„. 

I'oology  sli.iiilil    be    niclmled  11 
cidniii.  .'1272. 

See  ;V;.,.vn,/.„„,. 
/l."//,i,o,  Llbnr,,  [Uaf,,,,!]. 
'Ihc  lilnaiy  conlaios  a  large  m 
wliicli     II    lemls    |„    |1„.   II, I,; 
llniversily,  .■12S  |.  .12.^.^,  .■flllL 
)lo/,oo;. 

''■I"'"'  '■ n.fcssi.r   of  lioluny  conncclcd   wit 

■^1"''' i   dcsinibje  there  shoulil  lie.  .'Illl.  :ill 

f*m,s.      See  /',■,./; sxor»/o,,s, 
C/oa.'v/,  „. 


I    1  I \ hi 


l.'id.i. 


I  I'liive 


ily  einri- 


lilnary  to 
Oxford 


Id    he    1 
lit  elf  , 


iilf-pllid.  .'12(11 
111 ill    thill 


II  fry  should  I 
■iieiiluni,:i272. 
ol'  clic Ill    del 


icbideil    ill    Oviiiril    University 
lent  at  Oxbird  Museum,  .'t^l- 


ixcepi,    in    lueiihlie;,  wnvre'lncneeselioolsan 

l..'if.:)l-.'i(li):), ;i7iil,.!7n, .'i7l(i  .-17 p, 


Wiiyiilletc  prufi^ssorslii|i  of  chemistry  estiiblisind  in  Mag- 

di'lin  College,  Oxford.  d.'lH.'l. 
f'/oi.s/   ('/,/or*   (•i,lle,je{t).ei;,rd]. 

Ilr.  I.c's    liiml  at  I  Ihi'ist  ( 'linreli    is    partly  applied  to 

sciciilihe    purposes;    the    I.ee    readershiiis  are    Oliriat 

<  liiirch  iirofessorshiiis.  32s:).  .'i.'iM.4, 


ANALYSES    OF    EVIDENCE    llESPECTING    THE    IJTVIVEUSITY    OF    OXFORD. 


Piticio,  Ilftv.  l"i.— cont. 
Cluri-wJim  Press  {Oxford). 
Tlie  income  h-um  the  Clarendon  Pre.ss  has  b(;i;ri  ilishiiracd 
i'ur  University  piir[)ogcs,  .'J2!Jl-;i2!i.'j. 
Colleijes  in  Unioersilies.     Sec  Oxford  Uniocrsily,  <yr:. 
Conlribulions  for  Science  Pvrpnses. 

Contrilmtions  of  Oxfoi-d  University  for  in'omotion  of 
science  amount  to  about  one  tenth  of  whole  income, 

;j2H()-;ji28:!,  :v.H)]-:i:n):i. 

Dr.    Uee's    fniul    ut   Glirist  Olmreli   i.s  partly  apiilicd  to 

science,  :f2H[). 
Contributions  of  colleges  at  Oxford  for    Univeraity  pur- 
poses, :i:M4. 
Cnnwicaiiov.     Hco  Oxford  UniversUy. 
Cosi,  hicomc.  finil  E-.qicndUnre. 

CJost  for  building,  maintenance,  officers,  apparatus,  &;c., 

of  Oxford  Museum,  .*i2H(»-;WH:i 
Income  and  cx|ienditiire  of  Oxford    University;  income 

from  bcnefuctions,  the  i)reaa,  &c.,  32!M)-.'(,'((I.'J. 
The    University   income    from    fees,    hv..  couhl    not    be 

increased ;  the  expenditure  of  the  University  increases 

every  year,  ;i2;>H-.'i'i()0. 
One  tenth    of  the    University  income    is   expcnilcd    for 

science  purjioses,  ;-J3()l-.'-i.'i03. 
The   income  from  collcp;c  endo^vment3  at  Oxford  is  in- 

creasinfT,  '.MW.)-'SAV2. 
Sums  expended  by  Oxford  University  on  the  [lark,  liod- 

Ician  Library,  art  (rallcrics,  &c.,  'MiY.ia-'M^)'] . 
Low  cost  of  living  of  unattached  students  at   Oxford, 

D''i/rees. 

h'ec^a  for  degrees  iiaid  at  Oxford  University,  ;^2!J5. 

Ocuirability  of  there  being  distinct  degrees  fur  science. 
iiiehuUng  mathematics;  the  holders  shoiild  be  mem- 
bers of  Convocation,  .'i.'J.OS-.'i.'i/O. 

A  new  degree,  such  as  Master  of  Science  or  liacbclor  of 
Science,  desirable,  'SHj'K 

Degrees  in  arts  might  be  ahnost  conQncd  to  nou-iiro- 
fessional  men,  .'J-jfil,  'Xi('}2. 

Itighta  of  Convocation  at  Oxford  are  bniitcil  to  those 
who  take  degrees  in  arts  ;  ISachelors  of  Science  or 
l!ucliek>r»  of  Law  ahouhl  Ijc  members  of  Convocation, 

.■(.■{(if).  ;i.'(b(;. 

The  Oxford  It. A,  degree  can  be  obtained  without  know- 
ledge of  mechanics;  examinations  might  remedy  tliis; 
the  difficulty  is,  that  teachers   of  students  are  mostly 
imactpuvintcd  witli  the  subject,  ,'i.'t77-J'J'^". 
Taking'   of  degrees  by   Oxford   students    preparing   for 
professions  would  be  facilitated  if  literary  examination 
were  less  advanced,  'M27. 
At  (Oxford,  a  degree  cim  be  obtained  with  only  a  very 
little  mathematics,  3457- 
Demonstrators.     See  Assistant  rnfessors. 
J'jducif/ion. 

A  general  and  purely  scientific  (not  technical)  education 

sliould  be  given  at  OxJ'ord  University,  'A2i't'.). 
Natural  science  students  should  study   Latin,  but  not 

necessarily  Creek,  327-1. 
Peoj)I(i  iu  the  most  populous  districts,  anil  in  the  noi'Ui 
(if  I'higland    especially,    do  not    care    for    Creek    and 
Latin,  3-1 1-L 
Enilowed  schools  should  teaeli  physical  science,  3118. 
Sec  Oiiford  Umoera'tty . 
Kndouuiicnls. 

Savilian,    Scdlelan,  and    other    endowments    at  Oxford 

University,  3283. 
The  income  from   college   cndowmeids   at  Oxford   is   in- 
creasing, 330;>-3.'l!2. 
Waynllcte  endowments  ff-r  i>rnl'essorships  established  in 
Magdiden  College,  Oxford,  3;)y3,  33HI. 
J'Jufjuiecrinf/. 

in   its  general  [>rinciplcs,  engineering  is  not  tcclinic.-il : 
it  should  be  taught  at  Oxford;  shulcnts  should  go  to 
workshoi)S  for  details.  337.'!.  .■J122,  3  I2r). 
A    |n-oi'esaor  of  api)lii-il   mechiuiics    and    engineering    is 
wanted  at  (txford.  3321*,  33in. 
Sec  Mvcliinik-s. 
Exnmlnulions. 

An  examination-test  in  literature  desirable  for  Oxford 
Univeraily  students;  a  seicntilJc  test  not  now  prac- 
ticable, 32/5-3278,  3.|l)(l. 
Objection  to  matriculation  examination  at  0\fnnl ;  it 
would  cxcbulc  i)crsons  who  inigbt  benefit  liy  Ihc  in- 
struction. 3275,  ;(27(;,  3-l30-.3-(32.  3-I.3;)-31-18. 
Vov  physical  science  seholii.rshi|i3  at  Oxfoi'd,  colligis 
jtroviile  examinations,  or  call  in  profe.s.sin's  ;  ;i|>proVid 
of  latter  course,  examinations  being  connected  with 
jiuiseuin,  3351-33r>7. 


Pjtrci.:,  Kiiv.  V>.—  E..,<n>iuuihous—iiij\\i. 

L.xaminutions  at  OxfonI  I'or  degrees;  those   for  physical 

^  science  should  include  mathematics,  33(i3-3370. 
I'or    B.A.    degrees    at    Oxford,  examinations    might   be 
niodificd,    to    prevent    those    i)a3sing   who    have   no 
knowledge  of  n^eebanics,  .'(377-3380.  " 
A  less  iidvanced   literary  examination  would    facilitate 
taking  of  degrees  by  Oxford  students  preparing  for 
professions,  3-^27. 
ExJii/ntions.     See  Scholarships  and  lixltil/Uians. 
Faculties. 

There  should  be  a  distinct  faculty  of  jdiysical  science,  as 
of  old  there  were  faculties  of  divinity,  medicine,  arid 
law,  3368-3301 1. 
Fees. 

Fees  for  matriculation,  degrees,  &c.  at  Oxford  University  ; 

they  could  not  well  Ije  increased,  .32!^5-.32;>!),  3.'j42. 
Professors  at  Oxford  receive  small  capitation  fees,  333(i, 
3337,  3313. 
Velhnpslnps. 

Fellowship   cxaiiiinalions  at  the  colleges  at  Oxford  are 

mostly  conducted  by  professors,  .'J351. 
Retiring  allowances  for  professors  miglit  be  jirovlded  by 
connecting  fellowships  with  chairs,  33!'2. 
Grants  for  Science  Purposes.     Sec  Cost,  c^c. 
Greek. 

Natural  science  students  need  nut  study  Greek,  .'527-1. 
Peojile  in  the  most  populous  districts,  and  in  the  north 
of  England  especiully,  do  not  care  for  (xreek,  3-114. 
Uononrs. 

The  highest  elasatcal  honours  at  Oxford  nni,y  be  obtiiined 
by  one  entirely  ignorant  of  science,  3-|[l.'l. 
Sco  D,yr»-s. 
hiconio  (md  Expenditure,      See  Cost,  ,yf,-. 
y/;/r/,-  h,slUalion  (Oxford), 

A  pliysifVT,!   laljoratory,  erected   under   Lord    I  lydc's  \i'ill 
32S2,  3.'S22-332(;.  ' 
f,aljo7-otaries  {Plujt^ical). 

Physical    laboratories    at    Oxford,    erected    from     fiuid 
created  under   Lord  Hyde's  will;  grant  of  apparatus 
to  the  same  by  urnverstty,  32H2,  3322-.'132G. 
Lolin. 

Students  of  natural  science  should  stuily  Latin.  327-J. 
I'ciipU'  in  the  most  po|)ulous  districts,   and  in  the  north 
of  England  especially,  do  not  care  for  Latin,  '.iAW. 
Lee.  Dr. 

At  Christ  Church,  Oxford,  Dr.  Lee's  fund  is  partly  ap- 
]jlied  to  scientific  purposes;  the  Lee  readerships  are 
Christ  Church  professorships,  3289,  3388. 
Liter  at  are. 

A    foundation    of    literature    essential   before   study    of 
science;    Greek  might  be  given  up,    hut  not    Latin, 
327-1,  3275,  33IJ7. 
An  examination-test  in  literature  desirable  for   Oxford 
students ;  a  scientific  test  not  practicable,  3275-3278, 
;M()(). 
Mtijority  of  Oxford  scholarships  are  given  for  classics, 
which    sebolar.^hips    are    usually  more    valuable  than 
others,  3.'n-]-:(321. 
YVt  Oxford,  Hcieiiee  is  less  valued   (so  far  as   jn'izes  go) 
than  classics  or  inathenuitics,  but  it  is  free  to  become 
as  much  valued,  3371,  3372. 
Persons  dovoling  themselves  to  literary  pursuits  would 

benefit  by  seieiitilic  training,  3.'i!'Jf. 
The  highest  classical  honours  at  Oxford  may  be  obtained 

by  (Hie  entirely  ignorant  of  science,  3-llKf. 
A  less  advanced  literary    examination   would    facilitate 
taking  of  degrcetj  by  Oxford  students  preparing  for 
lu'ofessions,  3-127- 
Miujduici  Collef/e  [Oiford]. 

('outrilmtions  of  M;igdLdcn  C-ollcge  for  science  purposes. 

3283. 
AViLynflete  professorships  founded  by  Magdalen  College, 
for  moral  and  metaphysical  pliiIoso[)hy  and  chemistry  ; 
there  are  to  be  two  otbeis,  for  nniieralogy  and  physica' 
geography,  3381-338-1,  3-Jll. 
Muthnnutks. 

Mathunndics   should    be   iiicluded  in  Oxford  Univeri^ity 

curriculimi,  .'S273. 
(Tilly   a    l'c^^'   (.txford   scbolarsbiiis   arc   gii'CTi   {ov  niathe- 
niatics,  which  scholarships  arc    niostlv   less    valuable 
than  those  given  for  classics,  3314,  .■13'l;l-3321 . 
Degrees  in  physical  science  should  include  iinitluMuatics, 

.'i3(;3,  3;i(il. 
So  far  as  pri/.es  go,  seiencLi  is  less  \-Lilued  llnui  chLssics  or 

matlnMuatics  at  Oxford.  .■i371 .  3::72. 
A  d(.'grce  can  be  obtained  at  Oxford  almost  without  an.y 
luathcmalies,  31.^)7- 

3  n  i 


gg  nOYAL    COMMISSION    OX    SOIF.NTIPTO    INSTUUCTION,  F.TO.  :  — 

„            -.       Ti      .,>,.;  I'ltiCK,  llcv.  li.—Od-ford  Utiirersi/ij — cont. 

j'      ."        .    ^  Defi-rees    at   Oxford;    faculty   fol'   pliysicnl    science,   in- 

Mf^nt'ulu  wii.      ,j^„^^^j    Unh-cfslh'    for   niiitrioiilatioii    by  ciiuliiis;  mathematics,  wanted;    the  hifrhest  honoura 

fees  pau    .  i].     i,..i-„    ^^.    ■]-}^i'\  'i'")*;  can  he  ohtaincc)  now  without  science  and  with  little 

niT. ''rr"to    Vaitncnlation'  '  e"Na.'nination    at     Ovfoial  niathematies,  .■):i;W-;i3«0,  3J(l;l,  .■l«.|-:il5r. 

1  [, ;,.',.,.. Ir -■  .ii^o.-n^n.'- uhli  malrieulalion  wonl.l  not  Tliu  tcachnig  ot   science  in  endowed  scliools  would  be 

.'■■'rallvXsel'oVuhn  schools.  327;,.  :li>7(i,  ol:!!!  -  irriprocatcd  l>y  Oxford  University,  J-lK!-3-121, 

'^^7i'"'''"l'n"-'U4S  ^           '                   ,           •           '  'I'Ik'  I'nivcrsity  may  lie  looked  to  for  scientilic  teachers, 

Slii  lents'  nov-'i-i-trlaililc  cailior   tliaii   form,  \lv.  ma"V  l'>  I'C  dispcrscil  alioiit  the  country,  .-i-Ua-SJ-K;. 

cni-iv  lip'  to  'Oxford  lIni^■el3i^v  at   17  years' of  as;c,  l_l|a'niiit;-  of   I'nn-crsity  to  students   not  belonging  to  a 

.,j .,','■  ^'                                               "  c()lle>»e;   low  cost  of  living   under  this   system,  34-18,. 

There '«eiv  lati  nailrleulalKins  at  Oxford   for  the   year  .ill!).                   .,,,,,        ,       ,     r        ,      i  ,  ,       . 

,^,.il    .j  |,->  I  he  ;;reatcst  |iossil)le  Ireedoni  to  studies  should  he  given 

„    ,'''.'■  liy  the  Univcrsilv.  .'ILOO-."  I.'.:l. 

^f*!^!';:t. r   „„„,■„,    , ,„  „,„|    p„„l,ieerinir    1.  Tl-    i"ii"b,T  of  inatrienlatioiis  at  Oxford  for  18lii)  ivas 


A  ]ivofessor  of   api>lleii    niceli:iinrs  ntiil   eiif^niiccr 
wailtcd  at  Oxlora  llnirersity  ;    I'l-oli'ssor  l.'liftol 
parhilelit  should  be  diiided.  .■i.'l-'H,  .■I:i7  I.  ■'I.'iin, 
..I        -      ■   .         ■■  .       -        1      .1  1  1  .  J 1,1  ..I 


.■|;il,  :ii:il. 


Tlic'iinn'eiiihs  of  nierliaiiies  slioidd  hetauj,'lit  al  Oxl'onl.  Collcfjcs  al  Oxford  must  have  sanction  of  Parliament  to 

and   the    details    learned    in  workshops;    Iheontieal  ajijily  their  funds    to  promotion    of  pliy,iical  science, 

meehanicsandiueeliaiiism  should  be  laiiglil  togelbrr.  :( 1 1;,  3  III). 

;i;i7.Vo37b.  Pfiisin/i:<.      Sia'  Stiltrrahni^iilinn. 

The  H.A.  decree  al  I  Ixford  may  be  obtained  witlimii  any  j,,„,,„.„,  Q„,i,„^,l„i, 

knowlcilse  of  iiicclianies  ;  tins  nnsilil    be  remedied   in  \^y  .Mi,^,dnlcn  College.  Oxford,  a  iirofessorsbip  of  physical 

cxaniination  ;  Init  the  dilheully  is.  that   the  stin  eiits  gt-o.-raphy  is  proposed,  .'l:)^.!,  .11 II. 

tearhers  arc   mostly  nnact|iiaiiited    with    the    subject.  pj,  ^;,,^, 

Students'aticnding  mechanles' course  at   Oxford   would  "'.vsies  shoiibnic  included    in  Oxford  University  cilr- 

probably  be  studying  for  teaidiers   or  taking  UK  foj,  of  ph^sT.'aT  department  al   Oxford   Museum,  .^O- 

in  the  general  course  ot  study,  .tlJ--,H-'.'.  ,j.,^.j  i    .               i                                                       ,        o- 

Merlan  Crjh'ije  [OHni-il).                                 .  I'hvsiral    laboratories    at    Oxford,    creeled    under    Lord 

Contributions  ol   .Merton    College  for  science  purposes,  i  i  yde's  will,  .'IL'SL.'.  .'I'lL'l.'-ti.'t.'t;. 

•''~^;-  Liltle    competition    for    physical  science  scholarships  at 

Minenihqt/.  Oxford  ;    nninbcr  of  candidates  might  increase  with 

When  funds  beconic  avalfil.le.  thcrcisto  be  a  W  iiyiillitc  „„,„  scholarships.  .'Ml",  .■flls. 

profesiordiip    of    iiiineralogy    at    .Magdalen    College.  p;,,,,,;„/„,„,. 

Oxford,  3.is:i.  ^.^,^1  ;,(.  |,|n.,i„i^,j,jcal   dei>artinent   at  Oxford   Museum, 

Natttrti!  Philoaoi'l'ii     Sec  r/o/,s7'es-,  i^'c.  .■tL'Sll-;ios3. 

A'lir  CoZ/i-jf  [O.rfun!].  ProfexMrg. 

Contributions    of     New    Colh-gc   for    science    purposes,  (jxror-l  professias  ;  their  cmoliinieiits  ivliieh  should  lie 

3:ia3.  ineivaseil;   laovision    linidr    by    the   colleges   for  them 

0.i/or,7  Uuirrrsih/.  and  tlmi-  ilcmonstrators.  &e..  .l.'.s.l,  dl'llg,  33lli,  3311, 

The  Uni\  ersity   ^lIould  give   ]iiirely  scientirie.  as  distin-  .'iiiiin -.■;;;;i,'i. 

guislied  from  technical,  instruction,  3l.>(ill.  A    laofessor    of  applied    mechanics    and    engineering  is 

Physics,    chemistry,    and     biology,    ivitli     matlieiiiaties,  iiaiited  at  Oxford,  3;L';),  .3.!;)I. 

should  be  embraced   in   the  Oxford  eurriciilnni  ;  also  'I'be  lirofessors  at  Oxl'ord    partly  bear  e\peiisc  of  cxjicri- 

literary  training.  3:171-;:J7-1.  mental  courses,  ,3.'(.'tS. 

Oxford  .Students  ;  they  should  be  tested  in  literature  on  There  is  one  professor  only  in  euh  branch  of  science  at 

entering;  many    science  students    liecoinc     teacliers  ;  0\iord;  more  ninlearable  ;    llieir  luv.^ijtants  slionld  he 

niiinbernotkirge.  Inli  illCrc;l^ing  ;  linallaehed  sliidelils,  increased.  .^-ill-.-fHi;.  .■||I1J.  :!  Illl). 

3_'7,",-327.i.  ;>:;ol-:i3.",7,  :;;i:il-3;i:ili,   :ill;i-:ilL'l,  .'ll  l-i.  Professors    should  have  retirim- allowance^   3317    ."US 

.■ii-hi.  .i.iiij.  ;i,3:i3.  :iii;o. 

Exaininaltons  at  (Jxford  ;  inalriinlation  examination  un-  -\|iprov;il    id  cxaniiiuitiinis    fiu'   science    seliofo'-liips  in 

desirable,  as  it   would  exclude  nnuiy  who  could    prolll  eolleges  at  Oxford    being  c.mdneted   by  professors,  in 

by  tliC  iostrneiion;  exiiminations  for  college   sehohir-  i  oiiiicxion  a  itii  imisciim,  ,{3."il-.3.*>,'>7. 

liilps  should   be  cinnbieled  by  the    professors,  :!L'73-  .\"  professor  of  liotaov  eomieeted  wllli  Oxf.ad  Miisenni- 

.■i_7«,  3:lol-.-i3,-,7.  3l:)(l-;i  l  is,  il,.,iralile  there  shoi'ild  be.  ,i  1 1  I ,  ;:  I  II', 

.\ji|iiiaiiLes  ha-  sri,  iililie  instrnetioii  at  Oxford  ;  iniisenni,  /'ro/"r,^,s,,,>7///i.v, 

its  cost  of  building  anil  m;iintcnaiice.  a|i]iai"il,ns.   .^tc,  ;  j'rofessorsliip    of    applied    iiueluinies    and    cn-icccrin" 

Uadelilfe  and    Bodleian  Librsrics  ;    ])r,    Lee's    fund    at  wanted    it  Oxford    ■el"l                                       cn„ll,caill„ 

Cliribl  Cliureh.  .■iL'7:'-.'lL'W'.  .■I.'illl'-.'fillo,  0\f,ird    prolVssorslii'ii's    are    all    eiotow,',l  ■    si     ■   '   al> 

riiysieal   lalioratiaies    at    Oxford,    creeled     under    Lord  (|iiitely    'i  i'!ll-33  i  ,      '               s    lo    ,,    .    some   iti  1 1- 

llyde's    will;    grsnt    of    apiiaratns    to    the    same    liy  Three  .h-niirtnieuts'  al  Oxford  have  demonstrators  con- 

I    nivevs.ly.  .)l.i,V',  .l.t'_'-3.L'(,.  „„,,,,,|  „,i,|,  |„,of,:.so|.,|,i|„,  ;s'i  I,". 

V.ailyM,coinealid,.p™d,tiireof  Univers.ly  ;   one  tenth  Wsi  nib  le.  Saviliau.   S,..lleuin.   1   o.her   profcssorsliips 

:"„.','"•,',-,  ,:-'""''"'"'^ '■"■"' "^"•'■■•' '-"«'-■'■«),■,  a,     IKford    eoon,..|,,,l    „„1|     llie    Coneritv;    10  ,il  o- 

■•'"■'"-■■'"'•  .o  ,lu-   :i,is|    oioi    ■ill  ] 

IJeoeSiHinuslornieer  iiybyking.:.bisbops,,^o„30|M,  The   I  ,ee  i  oaf  rdop ,   il,    O.fo.d    are    Chris,   Churell    pri.- 


Coll.ge,;     at     Oilold;     Huir     iur.ooe     ll lohovinrnls, 

]''!",'      '        """■'■'"',•     "'0   II  ml i       HI-     I,,,    ,,,,,.  .-ui-,  i.ouoiai.ni     Mi.nil MscImO    ( o    pOiiessorsliijO  ; 

Pnili',,'',;     Mhol;,is!iip,     |,,r     seieiiee  ;     eMooiicd  loiis,  il,, I,ii rr,,  ,,     i    i,,  ,,  ..         ,,  '•,,, 


Inp., 

Id    I Ilached    lo    |nsil'essorslii|isi 

l.lil  l.eclb'el.sl    by  e.niurelnig    felhnvsliips   with 


II, r-::'!  i    sboiil     r,,iir  linii.s    I'm   ,  hissi   „ 

.!■  as .1         '"s      :„','""'< 


ha 

Co//",el(i,/io-o 


'ii     esmlihe;    lil'f .|i ;.,   ,:,,i,,, ,',,,,    ;„,]„, i',,',,.  <  oiitnloili.ni   of  Uoeeu's  College   for  seleuee    purposes, 

:ii:p:,3:;i  I  :::!j|,  3:11:1  3,;o7,;i37i,337:',3ii;i  oim  ,,   ,',:', 

O'.i'oiil     pn.!:-:i,,,    ;      hiniled     loronies    |     ,:„i„ll      I,,,,,  ■  '"'i/e,'.,;,  ,•/.,/„■,„■„(  I  I,, /oc./l. 

:ah  si,  nee    d    lis, |  „,  ih.^sor    willi    dr „-  .Msoil  iinnsl  lie   KiohtilbMriislia's  ;    il  is  ,1  seieulilie  liliraiy, 

:lisl,,n„;   i.s, ;,    slhoiioa,,  ,  lesnl,,,!  ;   ,.,|i,,old  romlnct  :oid  ,■  •  ,  oli,,l   lo  tli,- loii.sinini,  iWiKi.W. 

'■•'Ih'-"'  ■•li"i:o  lu|,,,'  ,■^,,,|li,u,lious,  i f  1, '7 -:i:i IS  :;:;,-,!_  /o.:./.7,s7,;,,,.<.    .s,-,,  /',„/;,<,sor,,t,,,,,-. 

:i::.'.,.  :i:i:ij, :::;'):;,:;  111;  :ii  i-,  :ii(;n.  ,v„;„, „.,,,. 

'■'■""'";;""-     [""'■     leilioanli     nainu' ,i|      1  MonI  ;  ^li  hirs's    of   p.-of,- ,  aas    ,,t    (  K  fad  ;    should    bc    incressisl, 

:"""'''■    1' "":■    "■ '-I:    lln.ir.liiiil    iicalu ,  and  ^^^^i.  ii.VJ    :i:iU<    .3:111    .3:i:;o 

hoiihl     I,,.     bu;.l,t     logHlua:     ..liuhol,,  M,„l.,ysln,,g  „„.l  i;M,l,o„g. 

"  Niiirlv  lll(l,s,,li,,l„islii|isml)xr,a,l  r,„,,,.|.s||,..  f,„.,s,.i,,|,ce. 

h'-  liiTOsps  liveioe  gilcn   annnsll,.   I o|i    r,„,   ,„„l|„. 


:,hi[is    lit    O'.lord;    1,11    in,l„.,,,.,|;     ,., 


;i:;::;;':i:/;;';;;;;7':;i,:;;-- '""'■". ■ ■».      :o:di::ra:d.u.io^iyb.rc :..i\' :.::;,:;;,.:;;[, ,;Zi 

II'sn,,o,(-.,l,.i,:     1,1.     0:,t,,nl;     l„,[,l,,,,.     |„     i„,,,,,,,,,,„.     |,,„:, 


r,  :i:i|,|  :i;ii(;. 

I    ,    ,1        ,      I  „  iui,-    .■onipeHtioii    lor  pli.y.si,.,,l    ,s„l,,,„,,  „,.|,„,    ,,^11       ,1 

; ;l"',ll^"'l"   bs,eiMo„-  , 0   |aole,,i,a'  at   the  Osford  ;  nnaai  sebolalisNips  ,r,n,l,|  ],„,,„„,  ^,,„     J,; 

ll  sol  ol  a  il,p;utiiieni, :;:;:;  1  :;:;iii.  ;.;,^~  ,3318,  3117,  3d -U  i.mpiiiiK  , 
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Price,  Rev.  B. — Scholarships  and  ExaminaCio.is — cont. 
Classical  scholarships  at  Oxford  are  mostly  more  valuable 

than  scientific  or  mathematical,  3319. 
.    Scholarships  in  natural  science  have  only  recently  been 

given  at  Oxford;  in  mathematics,  earlier,  3320,  3321. 
Desirability  of  offering  science  scholarships,  %vith  option 

of  residence  in  or  out  of  college,  3448,  3449. 
All  colleges  should  provide  a  fund  for  scholarships  in 

physical  science,  334!>,  3350. 
For  jjhysical  science  scholai-sliips,  colleges  at  Oxford  pro- 
vide examinations,  or  call  in  assistance  of  profesaors  ; 

approval  of  latter  course,  examination  being  connected 

with  museum,  3351-3357. 
A  fair  proportion  of  Oxford  scholarships,  now  given  for 

other   subjects,    might   be  awarded  to  science,  3420, 

3421. 
Schools. 

Many  Oxford  science  students  become  teachers  in  scliouls  ; 

great  demand  for  them,  3394,  3395. 
Teaching    of  endowed    schools    should    be    directed    to 

science ;   Oxford    University  would  be  in    accordance 

with  it,  341C-3418. 
The  age  of  students  entering  Oxford  University  from 

])ublic  schools  has  increased;  lai-ge  schools  keep  boys 

till  19  years  of  age,  342(j. 
When  schools  are   improved,  difficulty  will  be  to    get 

teachers ;    teachers    may  be    expected    from    Oxford 

University,  3442-3446. 
Dispensing  with  matriculation    examination  at  Oxford 

would  not  act  injuriously  on  public  schools,  3448. 
Science. 

A  purely   scientific  (not  technical)  education  should  he 

added  to  that  which  has  been  given  at  Oxford  Univer- 
sity, 3269-3272. 
There  should  be  u,  distinct  faculty  for  physical  science, 

3358-3370. 
At  Oxford,  science  is  not  valued  (so  far  as  prizes  go)  so 

much  as  classics  and  mathematics,  but  it  is    free    to 

become  as  valued,  33"] ,  3372. 
The  elements  of  science  should  be  kno^vn  I13'  all,  339S. 
The  highest  classical  honours  at  Oxford  may  be  taken  by 

one  entirely  ignorant  of  science,  3403, 
The  teaching  of  endowed  schools  should  be  directed  to 

physical  science,  34  IS. 
Science  Teachers. 

Many  Oxford  students  become  teachers  of  science  and 

mathematics  in  schools ;     the    lutmber  will    probably 

largely  increase,  33IM~3j96. 
"When  schools  are  improved,  the  dirCculty  will  be  to  get 

teachers,  3442-3444. 
Oxford  University  scientific  department  may  he  looked 

to  for  teachers,  do  be  diffused  over  the  countrj',  3445, 

.3446. 
Sliidenls. 

Wart  of  literary   education    in  science  students;    tliey 

sliould   study    Latin ;    might    give   up    Greek,    3274, 

3275. 
Examinations  of  Oxford  students;  literary  test  on  enter- 
ing desirable  ;  objection  to  matriculation  examination  ; 

a  less-advanced  literary  examination  desirable  in  the 

case  of  degrees  taken  by  students  preparing  for  pro- 
fessions, 3275-327^^,  3357,   3427,   3430-3432,    3-139- 

3448. 
Fees  paid  by  Oxford  students;  undesirable  to  increase 

them,  3295-3299. 
Scholarships    for   scientific    students  at    Oxford  ;    more 

mi""ht  be  given ;  scholarships  for  unattached  students 

desirable,  3313-3321,  341/,  3448. 
Oxford  students  might  be  taught  the  principles  of  engi- 
neering, and  go  to  workshops  i'or  details,  3373. 
Oxford    degi'ees  ;    B.A.   degree  may  be    taken   without 

knowing    mechanics  ;    students'    teachers    are    unac- 
quainted with  the  subject,  33/7-3381,  342/- 
Many  science  students    at    Oxford  become  teachers  in 

schools  ;  great  demand  for  them,  3394-3396. 
Oxford    University,  havin;^-  promoted  study  of  science, 

is  not  to  be  blamed  for  non-attendance  of  students, 

3415. 
Students  in  mechanics'  course  at  Oxford  would   eitiicr 

study  for  teachers,  or  take  mechanics  in  their  general 

studies  ;  they  would  never  be  numerous,  3422-3429. 
Oxford  students    now  have  a   tendency  to  matriculate 

earlier  ;  the  age  of  pupils  coming  from  large  schools  is 

increased,  3426. 
Low  cost  of  living  of  unattached  students  at   Oxford, 

3448,  3449. 
Superannuation. 

Professors  should  have  retiring   allowances;    tins  might 

be    effectetl    by   connecting    fellowships    with    chairs, 

3347,  3348,  3392,  3393. 
There  is  no  provision  for  pensions  at  Oxford,  3460, 
seofio.— II. 


Pjuce,  Rev.  B.— font. 
Teachers.     See  Science  Teachers. 
Technical  Instruction. 

Oxford  University  should  not  give  technical  instruction, 

3269. 
Engineering,  in  its  general  principles,  is  not  technical, 
3373. 
Wadham  College  (Oxford). 
Contributions  of  Wadham  College  for  science  ]UU'poses, 
3283. 
Waynficte  Professorships  {Oxford). 
Estabhshed  and  supjioried  by  Magdalen   College;  two 
are  already  founded,  viz.  for  moral  and  metaphysical 
2)hilosophy  and  chemistry  ;  there  are  to  be  two  more,  for 
mineralogy  and  physical  geography,  3381-3384. 
Woric  shops. 

Oxford  students  might  be  taught  the  principles  of  engi- 
neering, and  then    go    to    industrial  worksho|)S    for 
details,  3373,  3425. 
Zoolor/y. 

Cost  of  zoological  department  at  Oxford  Museum,  3280- 
3283. 


SMITH,  HENRY  JOHN  STEPHEN,  Esa.,  M.A.   (Index 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Further  accommodation  is  wanted  at  Oxford  University 
for  teaching  astronomy,  3477,  3478. 
Apparatus  for  Science  Purposes. 

Appliances  for  teaching  astronomy  are  wanted  at  Oxford 

University,  3477,  3478. 
Desirability  of  Government    forming    a    collection    of 
scientific  apparatus,    and   rendering  it  available   for 
special  research,  354.3-3545. 
A  provision  of  apparatus  at  Oxford  is  essential   to  pro- 
secution of  original  research,  3556. 
Assistant  Professors. 

Demonstrators  essential  where  practical  instruction  is  to 

be  given,  3489. 
Doubts  as  to  head  professors  and  sub-professors  working 
together  satisfactorily ;    independent    lectureships,  to 
be  connected  with  fellowships,  more  desirable,  3489- 
3491. 
In  the  colleges  at  Oxford  are  to  be  found  the  best  class 

of  "  repetiteurs,"  3498. 
Colleges  at  Oxford  should  be  compelled  to  appropriate 
i'ellowships  to  lectureships  and  demoustratorships ; 
Christ  Church  the  only  college  where  this  is  done, 
3546,  3547. 
Original  research  at  Oxford  would  be  promoteil  by  the 
professors  being  aided  by  demonstrators,  &c.,  3554- 
3557. 

Sec  Lecturers. 
Astronomy. 

Savilian  professors  of  a:btrononiy  at  Oxford  have  alw-ays 
been   desirous  of  giving  practical  instruction;  stiuly 
of  astronomy  has  languished  of  late  ;  appliances  for 
teaching  wanted,  3477,  3478. 
Biology. 

At  Oxford,  the  subject  of  biology  might  be  divided  Into 
morphology  and  physiology,  35G0. 
Botanij. 

The  study  of  botany  is  too  much  neglected  at  Oxforil 

University,  3561, 
A  student  can  pass  out  in  the  natural  science  school  at 
Oxford  with  but  little  knowledge  of  botany,  35G2. 
Ch  em  istry . 
Additional  professors  of  chemistry  are  wanted  at  Oxford, 
3187- 
Christ  Church  College  (Oxford). 
The    Christ    Church    Lee's   readerships    arc    the    only 
instances    of    Oxford   fellowships    being    devoted    to 
lectureships,  3546. 
Colleges.     See  Ojford  Universitg. 

Degrees. 

About  20  students  at  Oxford  go  out  annually  in  mathe- 
matical honours,  346()-3468, 

For  promotion  of  original  research  at  Oxford,  the  uni- 
\'ersity  laboratories  shoulil  be  available  to  tlic^e  who 
have  taken  their  degrees  and  obtained  fellowships, 
3530,3531. 

Degrees  in  science  at  Oxford  not  very  desirable;  if  the 
B.Sc.  degree  did  not  imply  a  higher  standard  than 
the  B.A.  it  would  not  be  much  estimated,  3534,  3535, 

A  student  can  pass  out  in  the  natural   science  school  at 
Oxford  with  but  little  knowledge  of  botany,  3562. 
3  N 
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Smith,  II.  J.  S.,  Ksq.— cont. 
Education. 

Approval  of  the  piTscnl,  college  sytitcm  ol'  ciliicaf  ion  ut 
Oxfonl.  ;U!H;-350(J. 
Election  of  Professors. 

At  Oxfonl,  profeHsora  are  appointed  in  variuiiy  iniuinei'9  ; 
system  unsatisfactory,  ■'l.'il.'f,  361-1. 

Electors  to  Saviliaii  prolonsorsliiii ;  science  nut  repre- 
sented on  the  board,  .'f.'jl.'i,  ^SK!. 

A  board  of  election  slioubl  represent  the  local  seieTilihc, 
the  outside  scientific,  and  the  biisinew^  elenie.nls  ;  pro- 
fessors should  he  on  the  board,  but  in  a  nLinority; 
diQ'ercnt  boards  desirable  fur  (iill'erent  [>rorcssorslnps, 
.■i")17.351H. 

Danger  of  ecelesiastieal  element  ])repond<'iii,tinf^r  in 
boards  of  election  at  Oxford,  .'(.Ol!'. 

A   board    similar   to  that    jiniposed    fur   tlu;   clertion    id' 
professors  would  form  a  suitalilc  central  authority  for 
Oxford  University,  iM'y]^,  'Ar>iU. 
Enthwninils. 

Oxford   iH'ofessors  should  be.   and    are.    |iaid    by   I'lidnu'- 

mcnt.  ;ir.(n. 

If  Oxfonl  had  the  p(,u-er  of  iiK-re;iNiog  profes.sors' 
endowments,  nnn-e  fund.H  would  oof,  p.-nbiibiy  boapphed 
to  natural   seieure,  'AMiJ. 

Colleges    at     Oxford     ;iid     endowuients     ol'    professors. 

An  adefjiiale  endowmrut  for  n.  professor  would  be 
between    COU/.   and    1,1111(1/.;   ,>r  (Hill/,  mula  fell.  iwshi[.. 

Uncertainty  of  endowment  at  Oxford  bring  smgiiieidrd 
is  a  bar  to  first-rate  men   seeking  the   profc-isoi'.ships, 

Exii'iiiiifitioiis. 

Teaching  in  the  colleges  at  Oxford  is  kr[)t  riose  to  lext- 
books.  for  examination  ]jurposes,  ■'!  bio. 

In  all  the  ecdlegps  at  Oxford  there  are  examinations,  in 
subordination  to  the  University  cxamiJiation  ;  hardly 
any  in  natural  science,  't-l!'!',  3.'jll(l. 

Matriculation  examination  at  Oxford  University  de- 
sirable; it  should  be  organised  in  a  liberal  spirit; 
science  could  not  be  included  at  i)rcsent,  .'i.SKfJ-^.'J.'JI', 

Fciiows/r^p^. 

Desirability  of  instituting,  at  O.xCord,  iiidi'iiendent 
lectureshi])3  connected  with  fellowshijiJ^,  .'5-1h;J-:11;M. 

Many  colleger  at  Oxford  arc  overburdened  with  feUow- 
ships  ;  non-resident  fenowshi])S,  granted  as  rewards, 
might  be  hmitcd  to  ten,  anri  resilient  teaching  fellow- 
ships increased,  ^iiiU'.i-liSW.t,  'AF)fA)-ii.'>^>-2. 

Non-resident  fellowships  at  Oxford  have  proved  a  power- 
ful stimnhis  to  education,  .'i-'jU'i. 

Great  uncertainty  about  the  vacancie^i  in  fellowships  ;i,t 
Oxford,  :ifyJi). 

Competition  for  science  fellowships  at  Oxford  lies  among 
a  small  number  of  good  men.  '.if/Jl. 

If  ]irofessnrshij»3  at  Oxford  were  combined  with  fellow- 
ships,   they    woiihl    be    greiiter    obiecls   of   attraction, 

Christ  Church  is  the  only  Oxford  ei^licLn;  where,  fellow- 
sbi[is  an;  ajipropriaterl  to  lectureships  or  denionslmtor- 
ships  ;  eolJeges  generally  should  he  coui[telled  lo  fuilow 
this  system.. 'if,-! /;.  .'i.^l/. 

To  projnute  original  researeli  at,  Oxb;rd,  the  Unli-ersify 
]ab(»ratories  should  be  aviulahie  to  meu  with  degrees 
and  fellowships,  :iFy.iU,  .■J.'/il. 


Smith.  II.  J.  H.,  Esq. — cont. 
Jjnboru/orics. 

To  ])romote  research  at  Oxford,  the  University  labora- 
tories should  he  available  to    men    witli   degrees    and 
fellowships,  .'IG.-iO.aWl. 
Colleges  at  Oxford  could  not  sujiervisc  laboratory  work, 

:\r>7 1 . 

I^erltrnTs. 

Kvvry  <-olle""e  at  '  )'>foril  has  a  mathematical  lecturer,  and 
theteaeliingis  usually  good,  . ■!.!(;  1 . 
See  Assishrul  t'rnfrssors. 

hrrlxrrs. 

Niiud>ei'  of  leetures  jirescribed  lor  Savilian  jirofessorships 
at  Oxfoi'il  ;  they  arc:  not  conlined  to  university  stu- 
dents, .'M/.^..  .■fd/f!. 

At  Oxford,  Miore  leetui'cs  arc  want<id  nn  natural  ]ihi|fi- 
Hopliy  ihan  tin;  S.illeian  ]tn)fesaor  is  able  to  give,  .'(4/!), 

lC\(;jnption  of  a  proi'essor  from  giving  lectures  most  un- 
desirable. liiUf}. 
Lrctiin's/>i/js. 

At  Oxfonl.  iridepr;ndent  lectureships  would  he  more 
desimhle  l,h:ni  sub-professorships,  :i4H:)-:i iUt . 

Colleges  at  Oxford   slioubl   be   eom])ellcd   to   a]>propriatc 
fellowshiits  to   lectureships;    Christ   (Jhurcli    the   only 
place  where  this  ilotu;,  lifiiC},  .'jr»)7. 
/ycr;'.s-  llruilcrxhips  {(Jj-fonl]. 

No  Ovi'ui'd  fi'llowshi|)s  are  appropriated  to  Iccfciiresliips, 
excepting  the  Lee's  readerships,  .'l.'jUi. 

TcacluTig  in  literatiirc,  as    well    us    in  science,  ref|uircs 
extension,  .'i.'j.Ol . 
Malht'iiinlics. 

'I  he  colleges  ;t,t  Oxfm'd  prii\ide  goor]  teacliing  in  mathe- 
matics, jidiI  more  uial-beuiatirs  than  natura]  science; 
the  (caching  has  something  of  a  "grinding"  character, 

;;i*ii.  :ii(l.'".. 

Ahuiit  L'O  stuihTifs  at  OxIVird  go  r)ut  annually  in  mathe- 
ui;il.ieal   honuurs ;     nimiber    slowly    increasing,    .'i-Uifi- 
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SMcrii,  II.  J.  S.,  Ksr|.— 0,7./r/r<;  Uviver^ili/~(;(,ni. 

OAfcn-d  aUiilcnta ;  aljuut  'Ji  f(o  out  aTinuiilly  in  mathe- 
matical honours;  nuniber  sli[rlitly  iiicreiisinff ;  their 
prcHcnt  tendetiry  to  science,  .'M(>(i-;i-1GIJ,  .'i5.'W,  .')5."W. 
OxTurd  |irofcyaorahi|is ;  Saviliiiti  ami  Scdlciaii;  sub- 
ilivision  wanted  in  f)iibj«cts  of  iimtbcniaticH,  pliysiolof^y, 
&c.  ;  eniohiintjnta  ;  should  be  (;r.nd)irii-d  with  i'ellow- 
Hbi|i,s;    lecturca,  ;{l(i!)-3477,  'MJU,  .'MHO,    SAi^C-MHH, 

;t.W7,  :mH,  ;jr)5K-;j5(i(». 

Ap|tliiMn;(;s  for  tcachinfr  astrononiv  wanted   at    (Jxfoi'd, 

Objcutiou  Id  Oxford  University  bcln[(  made  a  tccliiiical 
Hcliool,  .■MHI,:MK2. 

Orij^inal  rcauarch  at  Oxford  ;  iiiduocnicnt  wantinjr  to 
purMiu;  it;  wiint  of  time  of  i)rof(!SSor.y  ;  University 
a|i|iaratus  should  be  provided,  ;Jiy.'i-.'MH5,  :i52'.)-:if):ii , 

:ir,r,:i-:ir,r>7. 

IJoulits  as  to  system  of  hciid  professors,  with  .vub-pi'ofes- 
sors  under  tiieni,  workinj^  safciblaetorily,  .'idSIJ. 

OxI'ord  profuMHorH  ;  iieeessity  of  their  having  denion.stra- 
tors ;  objection  to  tlieir  exciiiptioii  frojii  Icetuririff  ; 
ineomca;   appointment;  want  of  pensions,  .'i  IHlJ-.'i-IIJl, 

■Mur>,  :i.wi-:ir)Uf),  :ir,w-'^5iH,  :iry2-2-:ir)-Jii,  :ir,rj:i. 

Oxford  assistant  professors;  demonstrators  essential  to 
prolessur ;  may  hereafter  he  supjilied  from  thccollofics  ; 
their  duties  mitrht  Ite  assifrned  to  fellowships,  .'MH!?- 

:i\'M. 

Oxford  fellowships;  ten  non-resident  fellowships  a  year 
mijrlit  lie  allotted  a.s  rcwai'ds,  and  the  rest  ajiplied  to 
teaeliiiif^  ;  uncertainty  aliout  vaeanciea ;  cinnpctition 
for    Hoienee    fellowsliips   is    anninn'   a  few    ^ood    men, 

■Ar,ur,-:ir,i)u,  -Afyjo,  :\r>2[,  ;ir).')()-;irjr>L'. 

liei'lrsiastieal    clement    at    (Ixl'ord    too    ]iredomiriant    in 

«ome  boards,  .'151  !J. 
Irn'rrase  of  tendency   towanls   scienee  at  Oxford,  .'i.'i.'ii;, 

J>e;,'rees   at  Oxford;    seicnee    rlc^-rces   w<jnld    not   ))e   of 

primary  importance,  .'i5,'il,  '.ifyj^). 
Matrienlation  examination  at  Oxford  desirable;  science 

couhi  not  be  incindeii.  ;i.'3;u;-:ir.;w,  ;j5(;;i-;!r.f;H,  ;i573. 

!,<-c'.'i  readcr^bijis  at  Cbrisf.  Chiireh  ;  the  only  instanecs 
where  fellowsliijis  ;irc  duvnlwl  U,  leeture,sbi[.'^.  :ir,  U!. 

I  lesii'ability  ol'  liavinjf  a  central  power  in  Ibe  University 
for  re^'ulatintj;  jj;rant,s  of  money,  &(;.,  .'i^-jS,  .'if)!!), 

Importance  of  University  liein^r  al)le  to  connnaml  tlio 
services  of  the  Ijest  men,  .■i504-.'J55G, 

/>/,//»■-•«. 

Matbematical   physics  should   iic  tiai,i;Iit  distinctly  from 

matbematieal  mechanics,  .■SHll. 
Additional   professors  of  pliysjes  aru  wanted  at  Oxford, 

.■i-|S7. 
Htiidcnts  wlio   enter  Oxford  Museum    siionld    have  been 

well    prepared   by  the  cullci^es  in  elementary  ])hysies, 

;;,".( ill. 

r/ii/siidiif/i/. 

Additional    ])rofess'(rs  of    jibysiohjify    are    re(piircd    at 

Oxford,  .■MS/. 
At  Oxford,  the  subject  of  binlo-^y  nii^d,t  i,c  divided  into 
niorpboloyy  and  physiology,  .'Sfidl). 

Pr/icfir.iif,  liistriir/loy. 

A  professor  who  t^ives  ])ra.etieal  instnietinn  Nbonid  have 

a  demonstrator,  .-MSI)  :(l!)l . 
Savilian    professors  ui'  astronomy  at  Oxford  bine  always 

desired  to  '/ivc  [iraciieal  inslnicti<pii,  ;il77,  ■'il?''^- 

Prafrssars. 

At  Oxl'on!  there  is  ii 
traehini^by    proIVs 

Savilinii  and  Scdician  profcs^oi's  jitOxford  ;  emolmnents, 

lectures,  .U'.,  .■ii7<»,  ;m;l'-:iI77. 

Ad.litional  professors  of  i.liysioh.^ry,  cbeiuistry,  and 
physics  wanted  at  Oxford.  .'ilSC- ."i  ISS. 

Demonstrators  esyi,'Titial  to  a  |>rofessor  wlio  f^ives  practi- 
cal instruction;  lecturers  more  desirable  than  sub- 
professors,  .■l-iyi'-.'Sll'l. 

(bca,t  obje(^tion   to   jirofcssors    bein^r 
turin^^  duties,  :U'.n>. 

I'aymeiit  of  professors  at  Oxford  on<rht  to  be,  and  is.  by 
(jnilowment;  many  professors  do  not  take  their  fees  ;^ 
University  cannot  increase  endowment  ;  doubts  of 
aiifinu-ntation  of  endowment  keep  back  lirst-ratc  men, 

.■ir)Oi,:ir>(i:j,  ;i5i:'7,  ■ii'>'2^. 

(^olle-jes  at  Oxford  aid  stipends  of  in-ofessovs;  they 
mi^dit  further  assist  bv  fellowships,  :(r)():i-;iMi:'. 

Divinity  professors  at  'Oxford  iiave  the  ;ulvanta^'c  in 
point  of  stipend,  'M>]0. 

(ilH)/.  to  1,0(10/.  an  ade(piate  endowment  for  a  [-rofessor, 
or  (illO/.  and  a  fellowship,  .■ioii',  .''.mo. 


■nti.'d  dilferenci 
id  Ihat   by  tub 


letween    the 
in   colleges. 


iited  from  lec- 


Smith,  II.  J.  S.,  Ji^H([.~P rnfcssors— cont. 

Ap[iointment    of  ])rofessors  at  Oxford;  |)resent  system 

unsatisfactory  ;  typical  board  of  election    eugK'^stcd  ; 

local    professors    should    be   on    the  board,  but  in  a 

minority,  .'S5l.'J-;i518. 
At  O.xfijrd,  there  is  no  retiring  pension  for  professors, 

as  there  should   be;  present  system  of  allowinj^  the 

new  professor  to  be  taxed  for  the  old  is  objectionable, 

.■ir,2L'  :^f>2(;. 

'I'o  |)romoi(r  research  at  Oxford,  jirofessor,?  should  be 
oifered  j^ood  emoluments,  and  sufficient  assistants  anil 
apparatus,  :j5.'i(),  jrj5.'i-;i557. 

Present  tendency  towards  science  at  Oxford  due  tn  ex- 
cellent teaelniijr  of  natural  science  professors,  .'i5.'J.'i. 

I'Jementary  instruction  in  science  given  by  jirofcssors  is 
a  waste  of  p(nver,  .'(5(i!)-;i57'^- 
Piqfi'ssorsliijis. 

At  Oxford,  there  are  three  mathematical  professorsbijis  ; 
another  is  wanted;  also  other  chairs  of  physiology, 
chemistry,  and  physics,  ;t-l70,  :i47\,  ■.UHil-MW,  ;i5r)S, 

:mi). 

Savilian  professnrshijis  of  geometry  and  astronomy; 
emoluments,  lectures,  &c.,  347--''^J77. 

Sedlcian  readershi|);  number  of  subjects  assigned  to  it 
is  too  large,  :H7'J,  'MHl). 

At  Oxford,  independent  lectureships  would  J)e  preferable 
to  sub-prof'essorsbi})s ;  might  be  connected  with  fel- 
lowships. ■M^'J-M'.fA,  ;j,527.  -'1528. 

A])pointnients  to  Oxford  pi-ofessorships ;  typical  hoard 
suggested.  ;j.51;3-;j5I8. 

Uncertainty  of  endowment  beintr  augmented  kecjis  first 
rate  men  from  |)rofessorslii[)S  at  Oxford,  .'5527,  ■■ir)28, 

IVofessorship  of  biology  at  Oxford  should  be  sidHlivided 
iid.o  morphology  and  ])hysiology,  .'55(10, 

I'rofessorslii])  (if  liotany  at  Oxford  not  suflieiently  con- 
nected with  studies  of  University,  lif>(H\,  .'iSGl. 

Rdi/al  Socle/,;/. 

Council  of  Royal  Society  the  best  scientific  adviser  of 
Government,  .'i541,  ;i5-12. 
llnssi'H,  Mr.  Scnlt. 

Allusion  to  bis  assigning  four  professm's  to  subjects 
represented  by  pure  mathematica,  3171. 

,':i(i/.ti.ric.-!. 

COO/,  to  1,000/.,  or  (iOO/.  and  a  fellowship,   an    adequate 
income  for  a  [U'ofessor  at  Oxford,  .■ir>12,  lih.'hi. 
Sdinliav.  P rnfessorahijis  (Oxford). 

Savilian    pr<»fessorships    of    geometry    and    astnoioniy  ; 

emohmu'-nta;  lectures,  347",  .■1472-.*i'177- 
Archbishop  of  Canterbury,  Lord  Chancellor,  ^c.  elect  to 
Savilian  professorslnps;  science  not  represented  in  the 
board,  .'l.^ir),  .'irjUi. 

Svici  <;<.'. 

Only  three  or  four  colleges  at  Oxford  give  systcnuiiic  in- 
siruction  in  natural  science;  few  examinations,  .'>  Kil, 
.■i.^iOO. 

Matbematical  education  at  Oxford  Ibiiversity ;  im- 
provement in  the  last  twcntv  years;    professorships, 

&c.,  :i-j(;8-;M7G. 

Technical  science  should  not  be  taught  at  Oxford  Uni- 
versity. .'J-ISl,  ;t4H2. 

Were  funds  at  Oxford  University  greater  than  they  are, 
tbev  wiiidd  probably  not  be  ap]ilied  to  natural  science, 
.■iodi'. 

i'rescnt  (eiidency  at  Oxford  is  towards  science,  cs[>ccially 
ill  yoimgcr  men,  .'}r>;>2,  :\WM\. 

Degrees  in  science  not  desirable  for  Oxford  University, 
.3.334,  .■i5.'15. 

Not  teaching  in   science  only,  hut  also  in  literatiu'e,  re- 

Matricuhition    examination   for  Oxford    University  could 

not  include  science,  ."irfC't-'i-^fiS. 
Klcnu'ntiiry   instruclion    in    science.  &c.  should  be  given 

in  tlie  colleges  at  Oxford,  not  in  the  nmsenni.  .■i5(i!l- 


.■l^>7.■^. 

See  OruiUiiil  lir^ 


Prnfcs 


■sinp.: 


Scdh'ian  Rrm/n'ship  {O^nrd). 

Sedleiaii  reiidersliip  of  natural  jibilosophy  ;  too  nniiiy 
subjects  assigned  to  this  chair.  .'1170.  .■SI7il,  .'MSO. 

>itn,lrnt:<. 

At  Oxfor.l,  ;dmut  20  students  go  out  nnunally  in  mathe- 
matical honours;  mnnbcr  slowly  increasing.  .'i-HKi- 
;!loS. 

Lectures  of  Savilian  professor  at  Oxfcn-d  ;ire  not  confined 
toslndenfs.  but  few  others  attend.  .■il7<i. 

()xford  students  would  pursue  rcse;irch  were  indnretneiit 
oifered;  tlie  hiboialories  should  be  avadable  to  tho^e 
with  degrees  and  feliow^hips,  .-i-IS.i-.'ilS^.  ;i.^.;«l.  ,-;o;.il. 
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Smith,  H.  J.  S.,  E3q.-S/»rff«te-cont 

AdvantoRe  to  Oxford  students  of  coUcRe  system,  with 

respect  to  rcsldenee,  34!)7-  „        1,1 

Seieme  students  .n  colleRCS  at  Oxfovd  are  so  feiv,  that 

examinations  hove  not  been  organised  .iMtt. 
Coraiietition  for  seienec  fellowships  at  Oxford  is  among  a 

few  Rood  students,  .'iS-Jl.  „     .    ,     ,     ,     -.r--^ 

Tendency  to  science  shown  hy  Oxford  students,  ....,,.1 
IMalrieulation  examination  atOxfovd,    iherally  mganiscd, 

would  not  lessen  attendance  of  students,  ,  ,).(h-.l.).).i. 
SHuleutswho  enter  museum    of    Oxiord    shmdd    have 
■  heen  well  prepared  by  the  colleges  in  elementary  science, 

.•)569,  3570. 

i\o  retiring  pension  for  professors  at  Oxford  ;  desirable 
there  should  be,  352J-.'io-ti. 
Tcchmvd  JuAlntcHoi}. 

Oxford  University  might  render  better  service  to  s.'icnee 
than  by  seeking  to  become  :.  technical  school,  Jir-r, 
3482. 
TtilmM  histnwt'mi.     See  Orford  Unircrsil:/. 


BROniK,   Stu   benjamin  COLUNS,  Bart,,  M.A., 
F.R.S.     (Index  of  his  Evidence.) 

Jrcmiir.odalion  for  Science  riirposrs. 

Liberal   aecommodation    for   science   teaching    provided 

during  the  last  111  years  by  Oxford  University,  3:>H.i. 
Extension  of  scientiHe  collections  at  Oxford  Umversity 
desirable;  additional  buildings  would  be  rci|iiisitc,  ,lo,«l, 
AffC  of  Science  Stmients. 

Sound  elementary  training  in  science  nuR 
boys  of  12  to  17  years,  .ili-l!!. 
AU  Sotds'  Coller/e  (Oxford). 

A    non-educational    foundation  ;_it   lias    no    students, 
except  a  Bible  clerk  or  two,  3(ili7. 
AplHiriitrsfor  Science  Purposes. 

Liberal  provision  for  seientiHc  appliances  made  during 

the  last  111  years  by  Oxford  University,  35s:),  .'ISSJ. 
At    Oxford    'University    there    should    be    a    common 
scientific   fund,  out  of  which    to  provide    apparatus, 
&c.,  3511.5. 
Assistant  Professors. 
No   difficulty  in   providing    demonstrators    at    Oxford 
University,  if  colleges  wdl  give  the  money,  3lil  s. 


Rht  be  given  to 


versify, 
Astrrmomy, 

Rudclili'e  observer  at  Oxford  simply  does  astronomical 
work  ;  he  gives  no  lectures,  but  publishes  tables  of  the 
stars,  &c.,  35l)i;,  3651-:ii;.53. 
Boor*  of  Appointment.     See  Elect ir,«  of  Professors. 
Bodleian  Liltrari/  ( Ouford). 

One  of  the  most  valuable  libraries  in  the  world,  ."loHD. 
British  ^[useful. 

Institutions   like   the   British   Museum  should  exist  in 
universities,  both   for    educational    purposes    and    for 
].ure  science,  .■i.'.KS,3(il'l,.!ll6ll. 
Cand>rid(je  Vnircrsity. 
for    promotion  of  science,  the   college    endowments  at 
(Cambridge  should  be  again  subjected  to  parliamentary 
influence,  3CIIS. 
Cfiemstnj. 
A   sufiicient   slalf,  and    cerlain    amount    of    leisure    for 
research,    is  allowed    the    professor   of    cbeniislrv    at 
Oxford,  .-ili^l,  .•ir;2L'. 
Chemistry  is  taught  in  several  colleges  at  t)\Tord  ;  at 
(;hrist  Chiireh  there  is  a   laboratory,  exe]usi\e]y  for 
students,  :i(i5I-;s(i.0«. 
The  professorslii])  of  chemistry  at  Oxford  was  founded 
by  aggregation  of  fello«-sbi|.s  in    Magdalen   College; 
this  sy.stein  might  be  extemleil,  .■ICIIM. 
Of   unattached    Oxford    si  nd.;nts.  only   one   iillemls   the 
laboratory  of  the  |irofessor  of  chemistry,  .■«;«,",  iiCn; . 
a,il,lre,,. 

Through  want  of  srienllb-  Ira.liiiiig  when  boys,  ftudeiits 

enter  uiiiveriil.jes  ill-prr|,ared,  '.^i'it'j . 
lioys  in    eiidcnyed    sebooh  are   not  lo   si  iiilv  (Ireil..  and 
miiversities  are  rreoinineiir|..il    not  t.o  insist  00    Creek 
for  degrees,  Jl.'./K,  :;.■-,;:). 
Undesirable  to   se|iaralo    liLrraton;   loiio    sraiiee    in    Ibe 
instruction  of  boys,  :'.<V.il  :ii;:;M. 

sound  'rlementary  training  in' srienee,  .^(l,'i:i. 
C7//0.1  C/oor/,  (:,dtr(ie{tlrfnrd). 

Cliemieal  iiislnielion  at  Clirist  CInireli  ;  small  laboratory 
recently  instituted,  '.'.K,  1  -:i(i.5H. 
Colk'jcs  at  Ox/ori/.     See  0.rford  Vnicersili/. 


Brodie,  Sir  B.  C,  Bart. — cent. 

Dei/rees. 

Aiiproval  of  Greek  not  being  insisted  on  for  degrees 
in  uni\ersities,  357H,  35/!'. 

Filncalion. 

SacriHces  are  made  now  for  education,  but  the  preser- 
vation and  extension  of  seientifio  knowledge  is  neg- 
lected ;  different  case  formerly,  3575,  ■■157(i,  358.5,  3586. 

Diflrculties  of  scientific,  as  contrasted  with  literary, 
education,  in  universities,  3577. 

Educational  bodies  demand  too  much  from  students, 
357s. 

The  means  of  a  higher  education  should  be  in  advance 
of  the  demand  in  universities,  .'i.5M2,  3(i2(i-3(;2a. 

Mo  educational  body  has  so  much  advanced  science  in 
the  lajit  1()  years  as  Oxford  University,  .3.583,  368-1. 

Laboratory  instruction  is  a  function  of  education  of  the 
highest  impoi-tanee,  351*3. 

Oxiin-d  fellowshiiis  do  not  to  any  great  extent  promote 
'cdiicati™i,  even  in  Oxford  itself.  3B(18. 

Kescrvation  of  fellowships  as  prizes  at  Oxford  would 
stimulate  education;  re-distribution  of  collegiate  en- 
dowments wanted,  3(11111,  3tioll~3b71. 

In  a  matriculation  examination  at  Oxford,  all  forms  of 
education  should  be  recognized,  3G13,  3bM. 

If  the  want  of  early  education  were  rectified,  cultivators 
of  science  would  be  largely  increased,  iU'rJJ. 

For  general  education,  literature  and  science  should  not 
be  separated  in  early  training,  3'i34-3(i.37. 

Science  training  should  form  part  of  all  primaiy  educa- 
tion, 3(138. 

University    coflegcs     were    not    originally     educational 
bodies,    but    associations    for   learning    and    religion, 
3(1(;7. 
Election  of  Profes.mrs.  ,\c. 

Constitution  of  KadcUffe  trustees"  board  of  election, 
.35118.  35!<!'. 

Scientitic  appointments  should  be  made  by  a  small  board 
of  persons  who  understand  the  subject ;  type  of  board 
suggested;  objection  to  chcjuism,  3l)nl-;;(ill-l. 

Objection  to  convocation  making  apjiointincnts  to 
scientific  boards.  3(!(12. 

Tliere  should  be  s]iecial  boards  of  appointment  for  each 
professorshi]),  with  jiersons  on  the  board  uneonnceted 
with  the  University,  but  connected  with  science, 
3(lll.3-3(;il5. 

Desirability  of  occasionally  electing  eminent  forei.gners  to 
professorships  in  English  universities.  .3()(l(>,  .311117. 

The  Oxford  University  Commission  allowed  colleges  to 
elect  any  professor  to  a  fellowship,  .3(180. 

Endoteed  Sct/oots*  Commission. 

Commission  recommends  universities  not  to  insist  on 
Greek  for  degrees  ;  boys  in  endowed  schools  being 
thereby  excluiled  from  universities.  .3578,  .3.')7!l. 

Separate  science  schools,  as   proiiosed  by   Coinmission, 
may  answer  in   sjiceial  coses,  but  would  be  ol'jectiou- 
able  universally,  .l(134-3(1.3(). 
Endoirmrnts. 

For  promotion  of  science,  collegiate  endowuicnis  must 
again  be  subjected  to  parllainenlary  iiiliuciiee :  re- 
distribution favourable  to  science  is  wanted  :  opinions 
arc  teiidingiu  that  direction,  .3(1118,  3(15;l-,3(;7),  , 'KM, 
.3(181. 

Allusion  to  book  respeeliog  allcratioo  of  collegiate  en- 
dowments, written  by  the  Keelor  of  Lincoln"  College. 
3(183. 

I!n;lii«d. 
The  imperlVct  cducalion  of  (be  I'.nglish  public  in  seiin- 
lilic  utalters    is   an    impediiiuoit    to   seiellce  at   Oxford 
Univcrsily,  3577. 
p:.ra,iiiaatin„s. 

Fellowships  were  niven  by  llu  ir  foiiuders  b.v   prmuolion 

of  kiiouledee,  and  not  as    pri.'cs    aller    cvauiiualion. 

.3(11 18. 

Mat™-Ml;,l,l,..i     exaiulmilloii.     Willi     cnsiderable     option 

given,  wniild   be  desirable   atONboal  lliliversity,  :i(ll:l. 

.■mil. 

oribe  73  niislliulu'd  slmlrnls  at  Oxbnil  lluiyerslly,  12 
only  lisye  i.s'.sed  llnor  liiodenilioos.  31187. 

(.■W/oie.</;;,..s. 

At  Oxlniil.  b'llowsliips  were  ronoerly  awarded  wllhmit 
refereiiec  lo  merit;  the  Cniversily  Coinnii»,ion  allered 
this  ;  they  do  not  promote  edneailou.  .Kills. 

Fellowships  were  lleler  inlcnded  for  pri/e;i  alter  CMUui- 
uiilioos.  but  for  ])roiiiolioii  of  knowledge;  a  eerlain 
number  uiiglit  be  retained  as  iirizes,  .■Kills;,  .Klllll, 

l'rofeasorshi|iE  foouded  by  aggregation  of  hlbovships  at 
Oxford;  thin  system  should  be  extended,  ,"1(1(18. 
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Brodie,  Sir  B.  C,  Bart. — Fellowships— coui. 

Oxford  fellowships,  being  mostly    given  for  the   older 

studies,  are    prevented  from   assuming   their  proper 

position  ;    they  arc  rarely   given  for   science,   3612, 

3()7rf. 

The  existing'  mechanism  of  fellowships  at  Oxford  cannot 

be  utilized  for  ])rofessorial  purposes,  3G59-3G71. 
Fellowships  at  Oxford  terminate  on  marriage ;  but  Ihii 
University  Commission  allowed  colleges  to  elect  any 
professor  to  a  fellowship,  'di^'^i),  o(5yO. 
Voreuiners. 

Eminent  foreigners  might  be  occasionally  apiiointed  to 
professorships  at  Oxford  University,  36(')6. 
Funds    of    UniversiCies,    ^-c.       See    under     Contributions, 

Grunts,  ^-c. 
German  11 . 

Advantage  to  students  of  pursuing  scientific  investigation 
under  }>rofessors    in   laboratories,   as   exenipliticd   in 
Germany,  3593, 
Grants  for  Science  Purposes. 

Liberal   grants  for   science   purposes   made   by    Oxford 
University  during  the  last  10  years;  unlikely  to  be 
increased,  35'd3,  3584. 
Colleges  at  Oxford  might  be  made  to  contribute  to  a 
common   scientific  fund,  at  dis[iosal    of  curators  ap- 
pointed by  University,  3595,  3{j72-3675. 
Liberal  grants  for  science  made  by  Radcliffe  trustees  at 
Oxford,  3596-3G(IO. 
Greek. 

Approval  of  Greek  not  lieing  insisted  on  for  university 
degrees,  3578,  3579. 
Headships  of  Colleges.     Wee  Oxford  Universitij. 
Income. 

The  revenues  of  the  colleges  at  Oxford  are  enormous ; 
jjroperty  increasing;  will  ultimately  be  perhaps  1(10,000?. 
a  year  ;  fellowships  amounting  to  about  75,"0(1^.,  and 
headships  of  colleges  to  iO.OOO;.,  3(i08-3Cll. 
huhoratories. 

Laboratory  work  is  an  educational  function  of  the  most 

important  character,  3593. 
Professors  should  have  laboratories  for  research,   and 
should  educate  therein  a  limited  number  of  students, 
who  would  enter  partly  as  pupils  and  partly  as  assis- 
tants, 3593,  3^4. 
Small    chemical   lalioratory  recently    erected    at    (Jbrist 
Church  College,    Oxford ;    for    students   exclusivelvj 
;j65-I-3657. 
Of  unattached  Oxford  students,  there  is  only  one   in 
laboratory  of  professor  of  chemistry,  3G85-3(i87. 
hecliires. 

Professors,   who  pursue  scientific  investigation,  should 

also  give  lectures,  3593. 
No  lectures  are  given  by  the  Radcliffe  observer  at  Oxford, 

359(i. 
Lectures  on  chemistry  given  at  Oxford;  those  at  Christ 
Church  are  open  to  members  of  other  colleges,  3f.;54- 
3ti58. 
Lee,  Dr. 

Chemical  laboratory  at  CJirist  Clun-cli  College,  Oxford, 
recently  erected  out  of  Ur.  Lee's  fund,  3654-3557. 
hibrriries. 

The  libraries  at  Oxford  and  Camljridge  could  only  have 
lieen  founded  for  the  sake  of  the  preservation  of  know- 
ledge itself,  3586. 
For    the    purposes    of  pure  science,  universities  should 

found  great  libraries,  3588. 
Bodleian  library  at  Oxford  one  of  the  most  valuable  in 
the  world;     KadclifFe  library    an    important    scientific 
library,  3589. 
hiterature. 

For    training    in    early   life,    literature    should    not    be 
separated  from  science,  3634-3639. 
Lijttellon,  Lord.     See  Endowed  Schools'  Commlssinn. 
Manufactures. 

Manufactures,  by   oITering  remunerative   scientific  em- 
ployment, are  impediments  to  science  ;  a  more  general 
appreciation  of  science  v.-ould  rectify  this,  35S7,  36-!_'- 
3648. 
Magdf'len.  College  [Ojford). 

The  professorship  of  chemistry  at  Oxford  was  founded 
out   of  an    aggregation  of    fellowships   in    Mngdalen 
College  ;  this  method  might  be  carried  farther,  3(;n8. 
Marriage  of  Fellows. 

Colleges  at  Oxford  could  not  relieve  fellows  from  obliga- 
tion of  celibacy ;  fellowships  terminate  on  marriage ; 
University  Commission  gave  colleges  power  to  elect 
any  professor  to  a  fellowship,  3679,  3680, 
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Matriculation. 

Matriculation  examination,  with  considerable  option 
given,  would  l)c  desirable  at  Oxford  Uuiversitv,  3613, 
3614.  ^ 

Medicine. 

Scientific  edneatinn  of  medical  men  is  inadequate  ;  science 

should  be  studied  before  entering  the  hospital,  3580. 
A  definite   scientific  career  at  universities  would  attract 
more  students  of  medicine,  3581. 
Mertoii  College  [Oxford). 

The  professorship  of  physiidogy  at  Oxford  was  founded 
by  an  aggregation  of  fellowships  in  Merton  College; 
this  system  might  be  extended,  3608. 
Chemical  lectures  given  at  IMerton  College,  3654. 
Meteorology. 

An  annual  meteorological  rc))ort  is  issued  from  Radcliffe 
Observatory,  3()52. 

Miisetnns. 

Universities  should  found  great  museums,  for  the  pur- 
poses of  pure  science,  3583,  3649,  3^ih^\ 
Original  Research. 

Extension  of  scientific  knowledge  is  a|jropcr  object  of  a 
national    university  ;  not  kept    in   view  as  formerly ; 
dangers  besetting  scientific  investigation,  3575,  35/6, 
3585-3587. 
For  promotion  of  science  at  Oxford  University,    means 
of  subsistence  should  be  provided  for  professors  devoted 
to  research ;  there   should  be  a  scientific  fund,  con- 
trolled by  curators,  3590,  3595,  3672-3675. 
Oxford  University  should  have  power  to  found  special 
l)rofessorships  for  research,  but  not  entirely  distinct 
from  teaching,  3591,  359i.',  3624,  3G2.'y. 
Professors  for]'csearch  should  have  control  of  laboratories, 
and  take    students  therein   for  instruction ;  time  for 
research  should  be  allowed  them,  35!)3,  363(t. 
A  sufficient  staff,  and  a  certain   amount  of  leisure  for 
research,  is  allowed  to  the  professor  of  chemistry  at 
Oxford  University,  3621,  3622. 
Oxford  University. 
Advancement  and  increasing  a])precialiQn  of  science  at 
Oxford  University  diunng  last  10  years ;  aid  given  will 
not  extend  much  farther,  358.3,  3584,  3676,  36'77,  3^"], 
3688. 
Extensive  libraries,   museums,   and  collections    should 
exist  at  Oxford,  for  purposes  of  pure  science;    Oxford 
has  the  basis  of  such  institutions,  3588,  3589,  3649, 
3650. 
Oxford  professors ;  provision  should  be  made  for  men 
devoted  to  research  ;  separation  between  teachers  and 
investigators  not  desirable  ;  should  not  give  rudimen- 
tary instruction  ;    should  be  appointed   according   to 
University  requirements,  3590-3595,3616-3620,  3623, 
3624,36.30,3659. 
Election  of  Oxford  professors ;    small  Ijoard  of  appoint- 
ment desirable;  convocations  should  not  appoint  to 
boards ;  special  boards  for  each  prol'cssorship  wantcil, 
3601-3605, 
Eminent  foreigners  might  be  occasionally  appointed  to 

professorshijis  at  Oxford,  3606,  3607. 
Professorships  founded  by  aggregation  of  fellowships  at 

Oxford  ;  this  system  should  be  extended,  .3608. 
Headships  of  colleges  at  Oxford  are  wortli  about  20,UI)()/, 

a  year,  3608. 
Colleges  at  Oxford  ;  endowments  should  be  re-distributed 
ijyParliament ;    revenues    enormous,  and   increasing ; 
little  tuition  given  ;  are  reverting  to  system  of  profes- 
sors; must  assist  University;  might  contribute  to  a 
common    fund,    found    University    professorships,    or 
associate    prnfessorships    with    headshi])s    of  colleges, 
3608-;:l6ll,  .■161.5-3619,  3672-36/5,  3678,  3681-3684. 
Oxford  fellowsliips  ;  some  might  be  retained  as  jn^izea  ; 
existing  mechanism  of  fellowships  cannot  be  utilized 
for    professorships ;  mostly    gi\'en   for    older    studies, 
rarely  for  science;  terminate  on  marringe;  colleges  are 
allowed  to  elect  any  jirofcssor  to  a  fellowship,  3609, 
3612,  3659-3671,  36/^-3680. 
Matriculation    examination,    with    considerable    option 

given,  dcsii-able  at  Oxford,  3(il.'!,  3lil 4. 
Oxford  Museum  works  in  h:irmony  with  the  tutors  of  the 

colleges,  3620, 
Special  collegiate  scientific  instruction  at  Oxford  unlikely 
to  be  valuable;  not  worth  M'hile  for  a  college  to  erect 
Imildings,  &:c.,  for  only  a  fev/  students;  centralized 
instruction  desirable,  3620,  3(i31-363.'i. 
Chemical  teaching  at  Oxford  ;  taught  in  several  colleges; 

laboratory  at  ('hrist  Chureb,  3621,  3622,  3654-3658. 
The  teaching  power  at  OxI'ord  should  be  in  advance  of 
the  duties  which  it  has  to  fulfil,  3628,3629. 

3  N  3 
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\11  Sonls'  College,  a  tyjie  of  a  non-erlucational  body, 

:M\{y.  '  ^-,    .  , 

Unattached    students  at    Oxford;  now   /3  m  number; 
only  one  of  tlieni  in  the  laboratory  of  the  professor  of 
chemistry,  3685-368/. 
Oxford  Uiiiversilij  Coiiinussioii. 
Tlic  Coiiuiii?sion  compelled  colleges  to  recognize  merit 
in  awarding  fellowships,  and  allo\ved  them  to  elect 
any  professor  to  a  fellowsliii'.  -'i'iOS,  .'KiyO. 
Porlicnent. 

Pavliauientarv  intluence  should  lu-  hnHight  to  beat- on  re- 
distribution of  colleunate  endowments;  indications  of 
feeling  in  that  direction,  .iliOS.  .■i(ir>;)-:if;71.  ;i(iSl-;i(i8-l. 

Phtisiohqii. 

Professorship  of  physiology  at  Oxford  founded  by  aggre- 
gation of  fellowships  in'Merton  College;  this  system 
miglit  be  extended.  oR(i8. 

Prnctic'il  bislnicfion. 

Scientific  should  be  separated  from  practical  instruction 
iu  universities,  '.ioSO. 

Prnfessors. 

Oxford  University  should  prox'ide  means  of  subsistence 
ami  leisure  for  professors  engaged  in  scientific  re- 
search; these  should  lectnre.  ami  superintend  labora- 
tories, .■^5iH).  3593,  :i6:iO. 

There  should  be  professors  for  teaching  and  professors 
for  investigating  at  Oxford,  but  not  absolutely  sepa- 
rated :  the' two  functions  arc  too  intimately  associated 
now,  .3o9l.t-3o*'5. 

Oxford  jn-ofessors  should  lie  appointed  for  individual 
sciences,  oDl'O-.'iSJ'o,  MVJ-i,  o(i-'5,  :iG.y.i-:i6'\. 

Colleges  at  Oxford  arc  reverting  to  professorial  system; 
most  of  the  scientilie  instruction  is  in  the  hands  of  the 
lirofessors.  o616-3620. 

At  Oxford,  the  Kadehffe  observer  gives  no  lectures;  he 
simply  does  astronomical  work.  o51'6. 

Election  of  professors  :  type  of  hoard  of  appointment  ; 
s|>ecial  boards  for  dilferent  professorshijis  desirable ; 
eminent  foreigners  might  be  occasionally  elected,  3(j01- 
.■Jfio;. 

The  Oxford  University  Commission  allowed   colleges  to 
elect  any  professor  to  a  fcllowshij),  3(\Si). 
Professorships. 

Liberal  provision  of  scientific  ]>rofessorships  made  by 
Oxford  University  during  the  last  lU  years,  3583. 

A  variety  of  scientific  professorships,  with  different  func- 
tions attached  to  them,  desirable  for  Oxford  University, 
3o!J4. 

Appointments  to  jirofessorships  at  Oxford  ;  type  of  board; 
eminent  foreigners  might  lie  apjioinTed,  3(HU-3(i(lfl. 

Oxford  profes3orslii])s  fLunnU'd  liy  ai^gvegation  of  fellow- 
ships ;  system  shuuld  ]u_-  c\tnuh>d,".3(;08. 

Oxford  University  should  not  fill  up  professorships, 
unless  competent  men  are  found  ;  it  should  crtate  pro- 
fessorships for  individual  sciences,  3624,  3(;25.  365;)- 
.'^671. 

For  science  purposes,  colleges  at  Oxford  might  found 
University  iirofessorshipswitliin  the  colleges  themselves, 
or  might  associate  professorships  with  headsliipN  of 
eolleges,  .3672-367.',. 

Radrlip'  Lihrnnj  (OxfonI). 

Radeliffe  Librory    a   most    important  scientific  library; 
entirely  supported  by  Itadclill'e  tni^itees,  358!),  3601). 
Rndr/iffr  Ohscrrnh.nj   (Ojfnn/). 

itadcliffe  (^b^icrvatory  a  noI)lc  type  of  a  scientific  insti- 
tution ;     publishes'    tables     of'   stars,     niuteorolngical 

re|ioi'is,  &(.■„  ;irvu;-:i6ii(),  :u;r<]  -36o3. 

Iio<lr/.il/-r  Tnistres  (O-rfunl). 

LiU-vA  grants   for   scicticc   iruiilu   liy   Uarlcliire  tniNlces  ; 
the  trustees  choose  one  anothrr,  amlan^  not  iieceasarily 
members  of  the  University,  3.'"ill(i-.'i(ilKI. 
Ror.e,n>rK.      Hce  hfnuxc. 
Salnnr:.. 

A  proper  stipend  is  rsseiil iai    to   .secure  ti  goo.l  imifessor. 

Ill  view  of  endowed  sHionls,  In  whirl,  (uvek  will  nul  he 
studied,  II,  Is  desirable  Ihut  oni vn-sitirs  do  not  insLsl, 
u|ion  it  for  degrees,  •'i-'^/^^',  .'Ifi/ll. 

SejMra.to  s<:ho.ila  for  seiciice.  ).s  proposed  ],y  F.Mdowed 
Schools'  (Jommissiori,  ;ire  de'^n-iMr  niilv  in  Niieelal 
cases,  36.3-I-36.'S6.  '  '  ' 

Iiitcratiire  rind  science  :dioiild  I,,,  iniedit  1o..i.|her  in 
school.  ;  at  17  years  of  age  there  slionhl  be  a  hraneh- 
ing  ulf,  3637-363I>. 
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Science. 

Scientific  investigation  a  proper  object  for  a  national 
university  ;  not  kept  in  view  now ;  dangers  besetting 
it,  35/5,3576,  .358.5-3587. 

Universities  are  available  for  the  purposes  of  science  in 
its  widest  sens3,  3575. 

Difficulties  of  scientific  education  in  universities ;  boys 
not  being  trained  in  science,  students  enter  ill-pre- 
pared ;  jiublic  are  inappreciative,  35/7. 

A  definite  seientific,  as  distinguished  from  a  literary 
career,  should  be  instituted  at  universities,  35/8,3581. 

Medical  and  other  scientific  schools  cannot  compete  with 
universities;  medical  students  might  have  University 
course  abbreviated,  3580,  3581. 

In  uni\Trsities,  science  should  be  studied  without  imme- 
diate reference  to  practice,  3580. 

Oxford  University  has  done  more  for  science  of  late  than 
any  educational  body  in  this  country  ;  appreciation  of 
science  there  is  increasing.  358.3,  358-4,  3676,  36/7. 

Impediments  to  science  ;  profits  from  manufactures  attract 
ca[)uble  men  :  reasonable  existence  for  scientific  men 
not  given;  pursuit  of  science  unrei;iuncrative,  353(j, 
35S7.  .■;(;-lL'-36l8. 

Institutions  like  the  British  Museum  should  exist  in 
uniA'ersitics,  lor  the  purposes  of  imre  science,  3588, 

The  functions  of  science  teacher  and  investigator  are  too 
jntimatciv  nssoeiated  ;  but  absolute  separation  would 
be  tmdcsirable,  35.'>1. 

High  im])ovtance  of  laboratorj'  instruction,  which  carries 
to  its  end  .scientific  education.  35l'--i. 

Radclilic  Obser\-atorv  a  nolile  type  of  a  scientific  institu- 
tion, 3.'.')7-36()0,  .■1651-3653. 

In  election  of  professors,  there  should  be  on  the  board 
individuals  connected  with  the  science,  whose  opinions 
would  have  a  real  value,  3605. 

For  training  in  early  life,  literature  and  science  should 
not  be  separated.  .■i(!34-3631). 

Scientific  training  should  form  ]iart  uf  all  jirimary  edu- 
cation, 3638. 

Tt'ere  science  better  understood,  many  persons  of  leisure 
would  pursue  it  as  an  interesting  occupation,  3689, 
36!((l. 

Sec  Oxford  Uuirersit)/. 

Science  Sr/ionls. 

Medical  and  other  special  scientific  schools  cannot  pos- 
sibly compete  with  universities,  .358(1. 

ObjectiLui  to  separate  science  schools,  except  in  special 
cases,  3634-363:'. 

Sliideiifs. 

Through  want  of  scientific  training  when  boys,  students 
enter  uni\'ersities  ill-]He]>ared.  3557. 

Medical  students  ;  should  have  adequate  scientific  know- 
ledge before  entering  hospitals  ;  a  definite  scientific 
career  at  universities  would  attract  them.  3o8l>,  .3581. 

Importance  to  students  of  pursuing  scientific  research  in 
laboratories,  .3.");)3. 

Sound  elementiuy  training  in  seicnce  might  be  given  to 
boys  between  ll'  and  17  years  of  age.  after  which 
branching  off  shoidd  take  ]ifaee.  3(!;i!), ' 

Unattached  Oxford  students;  73  in  number;  only  one 
in  labni-atory  of  professor  of  chemistry  ;  VJ  ouly'liave 
passed  their  miulerations.  3685-3687. 

T^'tnri..!  ^iislnn.  S,e  O.iford  VainrsHv. 

U>nrcrsi/irs. 

I'niversities  are  available  for  proiiiollng  scientific  edu- 
cation, and  for  lueserving  and  evlendinu-  seientitic 
knowl.'d^e;   the   hist   is   not  snilieiendv  kept   In   view, 

.'i'".,."..  :io;6,  ;i.">s.".,  .'i5S6. 

Didieulties  .if  .seientilio  ediiealion  al  univ'ersitics  arise 
from  igiioranee;  boys  are  not  taught  science,  and  stu- 
dents come  lll-pre|iared,  3:^7. 

Ap[iroval  of  (ireek  nut  being  insisted  on  fur  University 
(k-ree.s,  :i578.  3,"".;:). 

Medleal  schools,  ,S;e..  cannot  compete  with  miiversitios ; 
a  dellnih-n  in  veivsilv  seientilio  career  would  induce  more 
stiidenls  lo  aliend.;i578,  35S0,  35S|. 

In  univeisHies,  ine:nis  of   higher    ediic. 
advance  of  ilemaud.  .■i58l\  ,3626. 

Uiiiversltles  should  have  libraries  and  scientinc  collec- 
tions mi  the  scale  of  the  liritish  Museum.  .3.'".SS,  .164;i, 
;i(;.5(l. 

In  I'jigli.^h  universities,  eminent  inieiguers  might  occa- 
sion;,Uy  he  appointed,  .'ilidC,  .■^61)7. 

Univei-sillvs  should  be,  not  local,  or  even  national,  but 
agents  lor  exieiision  of  knowledge,  3606. 


hoiild  be  in 


ANALYSES    OF    EVIDENCE    RKSPEOTING   THE    UNIVERSITY   OF   OXFORD. 


93 


PATTISON,    The    Rev.   MARK,    B.D.  (Index   of  his 
Evidence.) 

Accommodation  /or  Science  Purposes. 

Oxford  Museum,  laboratories,  &c.  maintained,  at  large 
cost,  by  University,  3/87. 
Affiliation  of  Colleges.     8ee  Oxford  Universitij. 
Arbiturienten-Examen.     See  German)/. 
Assistant  Professors. 

Oxford  men,  remaining  in  the  University,  might  become 
tutors,  sub-professors,  and  professors  ;  provision  sbimld 
be  offered  them,  380/. 
System    of  professors    and    sub-professors    would    work 

smoothly  in  practice,  3808. 
Objection  to  examinations  at  Oxford  University  iieinj^ 

conducted  by  repe'titeurs,  3823-382(1-7. 
Swb-professors  at  Oxford  should  be  chosen  from  jiro- 
mising  students  ;  they  should  have  300/.  or  -400/.  a  year, 
and  be  independent  of  the  professors,  '6S33,  3834. 
Astro  nomy. 

Pure  mathematics,  including  astronomy,   should    form 
one  class  of  an  honours'  school  for  degrees  at  Oxford 
Universitj',  37/1-3781. 
BaUwl  College  (OuforJ). 

Balliol    College   provides^  its    own    instruction  in  every 
branch,  38-iO. 
Biologi/. 

Biology  (comprising  physiology  and  morphology)  should 
form  one  class  of  an  honours'  school  at  Oxford  Uni- 
versity, 3771-3781. 
Chair    of  physiology  at    Oxford    University    should   he 
divided  ;  two  leading  professors  requisite,  3810,  3S17. 
Board  of  Studies.     See  Oxford  Uiitcersifij. 
Botaiu/. 

Botany  could  not  be  included  in  a  degree  examination 
at    Oxford    University ;    it  might   be    encouraged    hy 
scholarships  and  fellowships,  3781. 
There  is  only  one  professor  of  botany  at  Oxford  Uni- 
versity, 3817. 
Cambridije  University. 
At  Cambridge,  there  is  a  boaiul  of  studies,  consisting  of 
professors  ;  a  separate  board  for  science  will  be  essen- 
tial, 3835,  3836. 

Chemistry . 

Chemical  sciences  (comprising  heat  and  light  treated 
chemically,  electricity,  magnetism,  mineralogy,  and 
crystallography)  should  form  one  class  of  an  honours' 
school  at  Oxford  University.  3771-3781. 

Subject  of  chemistry  should  be  divided  ;it  Oxford  Uni- 
versity ;    three    leading    professors    hardly    suilicient, 
38Ut,  3817. 
Christ  Church  College  {Oxford). 

Christ  Church    provides   its    own   instruction  in  every 
branch,  3840. 
Cost.  Income,  and  Expendi/ure. 

Cost  of  Oxford  Museum,  exclusive  of  professors,  is  about 
2,000/.  a  year,  3787. 

College  funds  at  Oxford  are  sufficient  to  provide  for  ex- 
tension of  science  teaching,  without  trenching  upon 
literary'  side,  3787. 

About  35,000^.  is  spent  annually  at  Oxford  on  scholar- 
ships and  exhibitions,  3801. 

Some  colleges  at  Oxford  have  incomes  of  20,()l)(i/.  to 
40,000/.  a  year;  Lincoln  College  has  about  G,iUU., 
3867. 

See  Salaries. 
Degrees. 

Divided  opinion  at  Oxford  University  respecting  Greek 
for  degrees  ;  approval  of  all  literary  instruction  being 
detached  from  scientific,  3754. 

London  University  examination  for  degrees  combines 
science  with  classics  simultaneously ;  the  Oxford 
examination,  consecutively,  3/55. 

For  science  degrees  at  Oxford,  a  specialized  examinaiion, 
in  four  classes,  is  desirable  ;  jiassing  in  honours  in  any 
class  suflicient;  standard  of  fourth  class  not  to  be 
higher  than  fii'st  B.A.  of  London  University,  .3771- 

3774,  3776-377i>- 

Masters  or  Bachelors  of  Arts  for  the  Oxford  classical 
curriculum,  and  Masters  or  Bachelors  of  Science  for 
the  scientific  curriculum,  would  be  desirable  desig- 
nations ;  Mastership  of  Science  might  lead  up  to 
Doctorate,  3/75,  3783,  3784. 

Oxford  examinations  for  science  degrees  should  include 
pure  mathematics,  physics,  i>hysiology.  and  chemistry; 
facilities  might  be  offered  for  technical  brandies,  3780- 
3785. 
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Objection  to  zoologj',  botany,  geology,  and  physical 
geography,  as  subjects  of  examination  for  Oxford 
degrees,  3/81. 

Oxford  fellowships  were  originally  for  students  who  had 
taken  B.A.,  and  were  working  for  M.A.  degree,  3/8^. 

Men  with  degrees  at  Oxford  University  might  leave  for 
professions,  or  remain  as  teachers ;  a  career  and  pro- 
vision for  the  latter  should  be  made,  3807. 

Majority  of  candidates  for  London  University  B.A. 
degree  enter  themselves  as  "private  study,"  3850. 

Oxford  University  might  give  a  better  degree  than  the 
composite  degree  of  the  London  University.  3857. 

Value  of  examination  for  B.A.  degree  at  Oxford  is  below 
appreciation ;  if  many  are   plucked,  more  come  next 
time,  3875-3883. 
Ediicaiion. 

Scientific  can  be  combined  with  fiterary  education,  either 
simultaneously  or  consecutively,  3755. 

An  amount  of  culture  sufficient  for  an  English  career 
may  be  obtained  from  science  without  literature,  as 
well  as  from  hterature  without  science,  3830. 

Real  culture  m^lst  be  founded  on  specialization,  3853. 

Bad  results  from  separate  literary  and  scientific  educa- 
tion, as  exem])lified  in  Germany;  but  German  system 
preferable  to  French,  3855,  3856. 

Sufficient  thoroughness    not    attainable    from    literary 
education  alone;  scientific  idea  wanting.  38(10. 
Endowed  Schools^  Commission. 

Division  of  opinion  at  Oxford  respecting  proposition  of 
Commission,  that  degrees  might  be  obtained  without 
(n-eek.  3764. 
Endou-mcnts. 

Oxford  endowments ;  more  applied  to  classics  than  neces- 
sary ;  they  are  iiassing  from  literary  to  scientific  side  ; 
parhamentary  interference  essential,  3789-37!^'',  3815, 
3S40-3845. 

Highest  endowed  professorship  at  Oxford  about  1,000/.  ; 
on  science  side,  800/.;  latter  insufficient,  3812. 

Professors  receiving  college  endowments  should  reside  in 
college ;  some  might  be  allowed  to  teach  elsewhere, 
3825^ 

Oxford  University   endowment  is   the  property  of  the 
English  people.  3852. 
See  Salaries. 

Examinations. 

London  University  B.A.  examination  combines  science 
with  classics  simrdtaneously ;  Oxford  cxiimination, 
consecutively,  -^755. 

^Moderations  at  Oxford  ;  mathematics  required  ;  diminu- 
tion of  classics  proposed  ;  will  be  put  back  to  third  or 
fourth  term,  3755,3756,  383!). 

Objection  to  matriculation  examination  at  Oxford  Uni- 
versity, 375V,  3846-3852. 

First  examination  for  Oxford  students  should  be  at  end 
of  first  year ;  scientific  examination  should  be 
elementary,  ancl  comprise  mathematics,  two  sciences, 
and  logic;  no  honours,  .376(1-377"- 

Advantage  of  logic  iu  examination  for  science  degree, 
3767-3769. 

For  science  degree  at  Oxford,  a  s|)ecialized  examination, 
in  four  classes,  is  desirable;  passing  in  honours  in  any 
one  class  should  be  sufficient;  competition  for  honours 
in  any  number  of  schools  should  be  permitted.  3771- 

3774.'3;76-377il. 

Masters  or  Bachelor's  of  Arts  or  of  Science  would  be 
desirable  designations  for  those  ]jassirig  the  literary 
and  scientific  examinations  at  Oxford.  3775- 

Science  degree  examinations  at  Oxford  might  be  in  pure 
mathematics,  physics,  physiology,  and  chemistry ; 
zoology,  botany,  geology,  and  physical  geography 
should  he  for  extra  prizes;  technical  branches  migJit 
be  included,  3780-3785. 

Examinations  for  scholarships,  o]ien  to  all  the  -world, 
would  be  desirable  at  Oxford  University,  3804,  3825. 

Narrow  constitution  of  examinations  at  Oxford  Uni- 
versity the  cause  of  bad  attendance,  3820. 

Desirability  of  professors,  and  not  tutors,  conducting 
examinations  at  Oxford,  382,3-3826-7. 

Examination  test  less  perfect  than  college  test,  .3825. 

Gei-man  universities  do  not  conduct  preliminary  examina- 
tions of  their  students  ;  it  is  done  by  the  Arl.iiturienten- 
Examen,  3828. 

Examinations  for  B.A.  degree  at  (.)\-ford  arc  in  value 
below  appreciation;  if  many  candidates  arc  plucked, 
more  come  to  the  examinations  next  time,  ■>8/  ::>-388.1 

Exeter  College  {Oaford). 

Exeter  College    ]n~ovides  its    own 
branch,  3840. 
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Exhibithr.s.     Sei-  Sch'lm^Khips  and  Exllbilious. 

FenowsJiios. 

At    Oxfor;!.     i^oii.  iiy.    l;olnny.    o-coloLty.    aiiil    jiliysifai 
.'eoi'raiihv  niiul'-t  ho    ci;coiir;n,'i-tl  Iiy  i'c!low^liip.s,  iS:c., 

Oxford  followsliiiis  wvvc  orisinrLlly  for  students  who  li;ul 

taken  15.A..  and  were  working  for  M.A.  (Ic^vvce,  it/S!'. 

OwioLj  to  iiiodo  in  which  fellowships  arc  ■fivi'n  nt(-)x'ford, 

too  many  cn(iowiiU'nls  are  applied  to  chtssics ;  they  aro 

injurious  to  ^onoral  study.  :^7S:K  .'iS^i'. 

There  a:v  about  ;i^iO  iVlknyslniis  lit  Oxford,  of  L'(  10/.  to  ;!(H)/. 

a  year;  under  UKI  are  hehl  by  collciio  otliccrs.  '^I'.KK 
Ojiinion  at  Oxford  is  in  fayour  of  a   large  suppression, 
but  not  alK>!itioii,  oi'  feliowfhi]i3  ;  it  is  coiisideri'd  neces- 
sary to  retain  some  for  classics,  .'i^I'l-^ri'^,  ."^SJl . 
About  'AO  Oxford   fello\yships    haye    been  awarded    for 
mathematical    and    physical  .science ;    cndnwmcut     is 
slowly  passing  in  this  du'cetion.  .'i7!'-l-'^'7'"'. 
Without    any  iion-residcnt  or   prize   fellowships,    llure 
would    be    the   same    amount     of    classical    study  at 
Oxford.  37ini. 
Fellowships  should  not  be  awtudcd  for  past  attainments, 

Init  prospectiyely.  for  practical  leaching.  oSDO. 
Emoluments  of  suppressed  Oxford  fellowshijis  should  be 
deyoted  to  encouragement  of  scientific  research,  .'iHol*. 
Merging  of  Oxford  fellowships  into  life  prol'essorships 
cannot  be  effected  witliout  ]Kiiliainentavy  interference. 
oS-l(l-oS-15. 

Sec  also  Scholars/ill's  and  lixhibiHons. 
France. 

French  system  of  education  comprises  a  little  of  cyery- 
thing,  and  nothing  thoroughly,  'SSoG. 
Geology. 
Geology  could  not  be  included    in  Oxford  degree  cxa- 
miuatiun  ;    it  nii^^hl  be  encouraged    by  sehularships, 
\-c.,  o7.^1. 
There  is  only  nne  profeisur  of  geology  at  Oxford  I'ni- 
yersity,  0817- 
Germany. 

Preliminary  examination  of  students  entering  (iurniaTi 
tmiyersitics   is   conducted    by   a    separate    board,    tlic 
Arbiturienten-Kxamen,  .'i^^S. 
Sub-professors,  like  the  Gennan  professor  extraordinariu?. 

are  desirable  at  Oxford  Uniycrsity,  .'i8.'.i-i. 
Eyil    of  separate   Ijti'rary  and    scientific    cultui  c    more 
devoloped  in  Germany  tlian  here;  Init  German  systLiu 
of  education  in-eferable  to  French,  3S55,  'Si^ijii. 
Greek. 

Division  of  (.ipiniou  ai   Oxford  as  to  abolisliini,^  (ireek 
for  degrees  ;  apj.royal  of  all  literary  in^lmctiun  laing 
detached  from  scientific,  ■'•7r)4.  .'(7ol"i. 
Greek  forms  ])art  of  London  Uiu\-ersity  examination  for 
iJ.A.  dc.„/rec.  :J7.'i."). 
Honmirs. 

First  year'b  examination  lur  Oxford  student,  should  nut 
comprise    liunours ;    degrees    ^liould    he    taken    iti    an 
lionours'    s_cliiKi],    and     liunuius    in     any    number   of 
school:,  ■'i7i"-,'-!77''.  ■'>7^-. 
incfiini-.     l-'ec  (..'ust,  ,ye. 

Coml;inafii;n  of  ccrtai'i  college:;  al  Oxford  f  r  bvliire-^; 

the  J.y.,tuni   raises  the   college   tutm'    inln   :,    nni\erj;lY 

oiiicer.  .■■■.-Ill,  ;iSS7. 
Unci^hi  0,(l-e<;e[(}jfunl). 

Infonie  of 'Linculu  OollcLn-    i^   abunl    C. 11(111/    a   yoar  ■    no 
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Pattisox,  TheRev.  M.- 
hondon  Uiiiccrxiii/. 

Loiulou  Uiiixcrsity  B.A.  degree  examination  combines 

science  with  classics  simultaneously,  o7yo. 
Lowest  class  for  honours- at  Oxford  should  not  be  higher 

tlian  London  University  first  li.A.,  .'t"?!'- 
Approval  of  London  Uni\ersity  system  of  including  lo<ric 

in  science  degree  exaniinetion,  37(i7-37l'''. 
London   L'nivcrsity  has,  beyond  the  second  B.A.,  the 

M.A..  D.^c,  and  medical  examinations,  37S'3. 
XoTi-risident  students  might  be  examined  at  Oxford  on 

London  I'liivcrsity  system,  .'iSJo. 
A    large    pru]Hn'(ion    oi'  l,ondon    University    candidates 

cuter  theniselvcs  as  '"  ju-ivatc  study,"  3S50. 
Ovlord  nught  aiiii  at  giving  a  better  degree  than  the 

composite  degree  of  the  London  University,  ;iSo7. 
.l/nr,-/r,;/e  ,:f  tVloicS. 

Formerly  at  ()\l'ord,  tutors,  on  marriage,  lost  tutorships 

and  fellowships  ;    necessity  of  alteration  ;    professors 

should  he  enabled   to  marry  and   settle  in  the  place, 

;;sii7,  ,'tsi)s. 

Miillieuuilics. 

Matluinatics  is  required   Itr  moderations  at  Oxford  Uni- 
versity, .■!7.7(;. 
In    initial  examination   of  Oxford  sttidents  of   natural 

science,  comjietency  in  mathematics  should  he  shown- 

it  need  not  go  beyond  the  calculus,  -'i7(i-,  ■'*7<'-'''- 
Abont  .■)'!  fello\vshi])s  at  Oxford  ba\-e  been  awarded  for 

niatlieniatical  and  physical  science,  37^-1, 
Scholarships  in   mathematical   and   physical  science  at 

ttxford  should  he  increased  with  the  demand,  ;i8()5. 
Pure  mathematics,  inchuling  astronomy,  should  form  one 

class  of  an  honours'  school  for  degrees  at  Oxford,  3771- 

.•i7Sl. 
Three   leading   ju-ofesstirs   of  mathematics   desirable  at 

Oxford  University,  3S17. 
.U//r;ri-/.//;on. 

Objection  to  matriculation  examination  at  Oxford  Uni- 

\  ersity,  as  a  means  of  avoiding  waste  of  time  on  sub- 
jects not  afterwards  studied,  .'i7o;',  -■;,^7,"">--ii^,^-i- 
-Yfic  C'llrjc  {arfi,rJ\. 

New  UuUege  provides  its  own  instruction  in  every  branch 

ii.'iai. 

Or/V,-;,,,,/  /;,-<«„t/,. 

Ori-at  lioon  to  (_lxlird  Unn-irsity  il  I'Dorl.ll  men  devolei 
to  seientitic  research  cotdd  be  appointed  :  thev  would 
attract  students,  ."1^1  l-.'l^l-l. 

Teiiching  functions  of  Ovlord  professors  should  be  llglit, 
to  set  tltcm  lice  for  original  research.  ilSii-' 

Oj  ;;:,-,'  f«,Vi /-,-■//-/. 

lloulcd  opinion  at  Oxford  l"i 
of  (ireek  lor  degrees,  ;i7ol. 

l'ni\-eri.ity  should  institnle  a  course  of  seientitic  instruc- 
tion, detached  from  literature:  at  ]uesent,  science  is 
combined    with     literature    consccutivelv,   ;-17."i-l-ii7Jti, 
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degrees,  specnili'/ed.  in  four  classes  ;  an  annual  exauii- 
nalion  for  sebohirsliips.  o]ien  lo  evervone,  desirable! 
cxammntious  should   be  _eoniliicted  bv  prolcssors.  not 

Degrees  at  Oxbird  ;  It,  A.  is  gneii  alter  two  cxaininatiens; 
apinoval  of  desigmitinn  of  .Master  or  H;lchelor  of  .\l-!s, 
or  .Master  or  liaeliehir  of  Scienee  ;  Mastership  of 
t--ci,ncc  might  lead  up  to  Doetoi-atc;  nnlversitv  gives 
■me;  small  viduc  of   t  niversitVH..\. 
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and  physical  geograiihv .should 
aged  at  OxI.Md  by  scln.larships.  \-c-.'.-t7til- 
'rolessor.s  at  Oxl'.a-d  ;  .stalf  maileipialc  for  extension  of 
seu-iice;  shonhl  have  prevauisly  been  tutors  and  suh- 
prolessors  ;  pi-olessors  and  snb-professors  would  work 
we  I  logellicr  ;  two  j.rolcssors  of  same  part  of  same 
snl..|ee  im.lesn-abc;  t-'l)  or  .'lit  professors  would  be  a 
great  lioon  ;  pro U-ssors  are  favourable  lo  reduction  of 
lelhra-ships;  teaching  Innctiona  should  be  light;  their 
provision  shonhl  bo  sulhcient  for  then  to  marry,  imd 
live  in  the  place,  ,!;(<(.,  3t<07-3Sl-J,  38-11    ;i«.>-.  SH-Jj 
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Pattison,  The  Rev.  M.  — Oxford  University ~conl. 

Oxford  University  has  spent  large  sums  for  scientific 
teaching ;  maintains  Museum  at  a  cost  of  2,000^.  a  year, 
37^7. 

Colleges  at  Oxford ;  possess  ample  funds  ;  recent  tutorial 
combination  should  become  universal ;  objection  to 
affiliation  of  colleges ;  parliamentary  power  requu-ed 
to  re-distribute  endowments;  antithesis  between  col- 
lege and  university  merely  nominal ;  larger  colleges 
carry  off  best  men  ;  colleges  can  suppress  i'ellowshipSj 
and  could  substitute  university  scholarships  for  college 
scholarships.  37SH,  37."'7, 3/98, 3825,  38-10-3845,3362- 
3865,  3867,  3868,  3884-3886. 

Fellowships  at  Oxford;  more  for  classics  than  necessarj^ ; 
less  than  100  out  of  360  held  by  college  officers ;  large 
suppression  desirable ;  abolition  of  non-resident  fel- 
lowships would  not  affect  classics  ;  should  be  awarded 
prospectivelv,  for  practical  teaching,  3/89-3796,  3/99, 
3SU0,  3821,  3822. 

Scholarships  and  exhibitions  at  Oxford ;  small  portion 
only  for  science  ;  too  many  for  cla.osics  ;  if  increased 
now,  candidates  would  be  wanting,  3801-3806. 

Evils  of  the  old  tutorial  system  at  Oxford ;  tutorships 
and  fellowships  were  lost  on  marriage;  marriage  of 
professors  should  be  allowed,  3807,  3808, 

Professorships  at  Oxford  ;  graduated  system  desirable  ; 
chair  need  not  be  resigned  when  teaching  is  given  up  ; 
income,  800/.,  insutficient;  professorships  should  be 
increased,  3807-3818. 

Assistant  professors  at  Oxford  should  be  independent  of 
professors,  3833,  3834. 

Board  of  studies  at  Oxford ;  consists  of  principal  pro- 
fessors ;  separate  board  of  scientific  studies  will  be 
essential,  3835,  3836. 

Oxford  University  should  be  a  head-quarters  for  furnish- 
ing teachers  of  science,  3838. 

Literarj-    and   scientific    culture    at  Oxford   University ; 
institution  of  a  definite  line   of  cultm'e  undesirable, 
3S52-3S61. 
Parliament. 

A  Parliamentary  Commission  (like  that  of  1854)  is 
essential  to  deal  with  endowments  of  colleges  at  Ox- 
ford; doubtful  if  it  should  interfere  with  internal 
regulations,  3840-3845,  3862-3S65. 

Phi/sics. 

Physics  (including  mechanical  philosophy,  heat  treated 
mechanically,  optics,  and  acoustics)  should    form  one 
class  of  an  honours'  school  at  Oxford,  37/1-3781, 
P!ii/f:ica!  Geoc/raphi/. 

Physical  geography  could  not    be  included   in    Oxford 
degree    examination  ;    it    might    be    encouraged    by 
scholarships,  &.C.,  3781. 
Physiology .     See  Biology. 

Professors. 

Present  staff  of  Oxford  professors  inadequate  to  extended 

scientific  teaching,  3786. 
Graduated  professoriate  should  be  instituted  in  Oxford 
University ;  professors  should  have  previously  served 
as  tutors  and  sub-professors,  3807- 
"Working  together  of  professors  and  sub -professors  would 

become  smooth  in  practice,  3808, 
A  professor,  released  from  his  chair,  need  not  be  super- 
annuated ;    a    co-ordinate    professor,    to   perform    the 
iluties,  might  be  appointed,  3809. 
Two  professors  of  same  part  of  same  subject  not  desir- 
able ;  but  large  subjects  (as  physiology  and  chemistry) 
might  be  divided.  3810. 
20  or  30  professors  at  Oxford,  promoters   of  scientific 
research,  would  be  most  desirable  ;  their  teaching  duties 
should  be  light;  students  would  be  attracted,  3811, 
3813,  3814  3817,  3832. 
Highest  endowment  of  science  professors  at   Oxford  is 

800/. ;  insufficient,  3812. 
Eleven  mathematical  and  physical  professors  at  Oxford  ; 
additional  professors  wanted  in  mathematics,  physio- 
logy, chemistiy,  &c.,  3817- 
Collegiate  funds,  when  set  free,  should  go  to  increase 

stipends  of  professors,  .'S819. 
The  few  students  attending  certain  professors  at  Oxford 
is  attributable  to  narrow  constitution  of  examinations, 
3820. 
Most  teachers  at  Oxford  University  would  be  in  favour 
of  reduction,  but  not  abolition,  of  prize  fellowshijis, 
3791-3793.  3821,3822.  ; 

Desirability  of  professors,  and  not  tutors,  being  examiners 

at  Oxford  University,  3823-3826-7. 
Professors,    drawing  salary    from   college    endo\\Tnents, 
should  be  located  in  university  ;    but  some  might  be 
allowed  to  teach  elsewhere,  3285. 
260C0.— II. 


Pattison,  The  Rev.  M.— Pro/essory— cont. 

Senior  professors  at  Oxford  should  have  as  many  junior 
professors  as  expedient ;  the  latter  should  be  chosen 
from  students ;    should  be  independent  of  professor. 

At  Oxford  and  Cambridge  there  is  a  board  of  studies, 

consisting  of  the  principal  professors,  3835. 
Combined  system  of  tuition  at  Oxford  raises  the  college 

tutor  into  a  university  officer,  3840,  3887. 
Professorsh  ips. 

Graduated  system  of  professorships  desirable  at  Oxford 

University ;  need  not  be  resigned  on  giving  up  teach- 
ing, 3807-3810. 
Increased  number  of  professorships  wanted   at  Oxford, 

3811. 
Highest  endowed  professorship  at  Oxford  is  about  1 ,000/. 

a  year ;  on  science  side,  800?.,  which  is  insufficient; 

many  are  inadequately  paid,  3812,  3818. 
Merging  of  prize  fellowships   into  life  professorships  at 

Oxford,  could  only  be  completed  by  ;i  ParUamentary 

Commission,  3840-3845, 
Salaries. 

Proper  salaries  should  be  provided  for  the  tutors,  sub- 
professors,  and  professors,  who  would  teach  in  Oxford 

University,  3807- 
800/.  a  year  is  the  endowment  of  the  professorship  of 

physiology  at  Oxford  University;  insufficient,  ."^812. 
The  first  apphcation  of  Oxford  collegiate  funds  set  loose 

should  be  to  increase  stipends  of  (jrofcssors,  3819. 
300/.  or  400/.  a  year  should  be  given  to  junior  professors 

at  Oxford  University,  3S33. 
Scholarships  and  Exhibitions. 

Zoology,  botany,  geology,  and  physical  geography  might 

be  encom-aged  at  Oxford  University  by  scholarships, 

&C..3781. 
About  35,000/.  a  year  is  spent  at  Cxford  on  scholarships 

and  exhibitions  ;  a  small  portion  only  for  science,  3801, 
More  Oxford  scholarships  are  granted  for  classics  than 

are  required  by  the  interest  of  classics,  3802. 
Increased  value  of  scholarships  at  Oxford,  for  securing 

the  best  students ;  formerly  worth  40/,,  now  90/.  and 

100/.,  3802,  3803. 
A  general  annual  examination  for  scholarships  at  Oxford 

University,  open  to  all,  desirable,  3804. 
Mathematical  and  science  scholarships  at  Oxford  Uni- 
versity might  increase  with  demand ;  if  increased  now, 

proper  candidates  would  be  wanting,  3805,  3806. 
Oxford  University  should  induce  students  to  enter,  by 

offer  of  exhibitions,  3825. 
Oxfurd  scholarships  are  open  to  unattached  students  ;  a 

man  is  an  unattached  student  because  he  is  unequal  to 

getting  a  scholarship,  3869-3874. 
Colleges  at  Oxford  have  power  to  substitute  university 

scholarships  for  college  scholarships,  3884-3886. 
Schools. 

Objection  to  affiliation  of  schools  with  Oxford  University ; 

better  to  send  out  teachers  to  the  schools,  3825. 
Scieiicp. 

A  scientific  course  can  be  combined  with  literary  training, 

either  simultaneously  or  consecuti-\-ely  ;  at  Oxford  Uni- 
versity, it  is  combined  consecutively,  3755. 
Classificatory  sciences  are  not  adapted  to  degree  exami- 
nations, 3781. 
From  science  without  literature,  as  well  as  from  literature 

without  science,  a  sufficient  amount  of  culture  for  an 

English  career  may  be  obtained,  3830. 
Thoroughness  could   not  be  got  out  of  literary  culture 

purely  ;  scientific  idea  wanting,  3852-3861. 
See  Oxford  Uiiicersity. 
Science  Teachers. 
Better  to  send  out  science  teachers  to  colleges  than  to 

affiliate  those  colleges,  382.'). 
See  Professors. 
Shidenls. 

Before  admission  to  B.A.  examination  at  Oxford,  students 

must  have  passed  in  moderations,  3755. 
Students  should  be  allowed  to  matriculate  at  Oxford  in 

science  alone,  or  both  in  science  and  classics,  3756- 

3758. 
Objection    to    mafci'iculation     examinations    for    Oxford 

students;  their  first  examination  should  be  at  end  of 
first  ycur,  and  elementary ;  and  their  last,  ibr  degrees, 

should  be  highly  specialized,  in  four  classes,  3759-3779, 
3S4(i-;iS51,  3875-3883. 
Future  students  of  natm-al  science  at  Oxford  should 
show  acquaintance  with  mathematics  and  logic,  3762, 
3763,3767-3769. 
Oxford  students  should  be  permitted  to  compete  for 
honours  in  any  number  of  schools,  3773, 3/74. 
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Students  shoultl  be  encouraged  to  study  zoology,  botany, 
geology,  and  physical  geography,  at  Oxford,  by  scholar- 
ships, &c.,  3781.  ,     .      u 

Fellowships  at  Oxford  were  originally  for  students  who 
had  taken   B.A.,  and  were  working  for  M.A.  degree. 

About  35,(KHI/.  is  annually  spent  on  scholarships,  &c. 

for  students  at  Oxford  ;  only  a  small  portion  goes  to 

science  students ;  general  annual  examinations,  open 

to  all  students,  desirable,  3HO1-3804. 
Were    Oxford    scholarships    increased    now,^   qualified 

students  to  compete  would  be  wanting,  3806. 
Eminent  teachers  at  Oxford  University  would    attract 

students,  3811-3814,  3817- 
The  few  students  attending  certain  professors  at  Oxford 

is  attributable  to  narrow  constitution  of  examinations, 

3820. 
Undesirable  that  Oxford  students  should  be  examined 

by  their  own  tutors,  3823,  3824. 
Encouragement  should  be  given  to  Oxford  students  to 

reside;  but  non-resident  students  should  be  admitted 

to  examinations,  3825. 
Science  students  entering  Oxford  University  should  have 

had  literary  training  in  scliools  ;  but  testimony  to  that 

effect  not  to  ]je  required,  3828,  382i>. 
Promising  students  should  be  selected  for  junior  pro- 
fessors at  Oxford  Uni^-ersity,  3833,  3834. 
Most  students  at  Oxford  study  science  with  a  \iew  to 

professions ;  in  future,  they  will  be  allowed  to  pass 

moderations  earlier,  3837,  383i). 
Unattached  Oxford  students  can  stand  for  scholarships  ; 

a  man  is  an  unattached  .student  because  be  is  unequal 

to  getting  a  scholarship,  38f)9-3874. 
Wealtliy  and  idle   students  are  a  difBculty  at    Oxford 

University,  but  no  one  should  be  kept  away,  38/5- 

3883. 

Superannuation . 

A  professor,  released  from  his  chair,  need  not  be  super- 
annuated ;  a  co-ordinate  professor  to  perforin  the  duties 
of  the  chair  might  be  appointed,  3801). 

Technical  Instruction. 

Oxford  University  might  offer  instruction  in  technical 
branches  ;  this  has  not  yet  been  done,  3/85. 
Tutorial  System.     See  Oxford  Unicersitij. 

Zoolof/y. 

Zoology  could  not  be  included  in  a,  degree  examination 
at    Oxford ;    it   might   be    encouraged  by  awards    of 
scholarships,  &c.,  3781. 
Zoology  is  unrepresented  at  Oxford  University,  381/. 


JOWETT,    Rev.    BENJAMIN,    M.A.    (Index    of    his 
Evidence.) 

Accoiamodatitia  for  Science  Purposes. 

Accommodation  for  science  purposes  provided  by  Oxford 
University;  more  than    100,000/.  spent  in  the  last  12 
years  for  buildings,  &c.,  389ti,  31)65, 
Af/e  of  Students. 

General  education  of  stiulcnts  should  go  on  to  21  or  22 
years  of  age  ;  this  would  gradually  be  niirr(j\viiig  into 
professional  education,  391M. 

Apparatus  for  Science  Pttrpo.ses. 

Single   colleges  at    Oxlord    might    well  furnish    sim]ile 

a])paratiis  for  instruction  in  science  and  art,  .'i81'0. 
Excellent   provision    of   jibysical    science    apparatus    at 
Oxford  University,  3«;h;. 

BaUioi  CoUc(/e  (Oxford). 

Laboratory    and     seicncc    tcarliiiig     ;if,     liiilliul     Collff^i^ 

formerly;   now   given    u|.  ;  ^l.udiinl.'j   go    to    iniiscum, 

3MfJ2. 
Combination   of   ISalliol    arid    New    Collfge,>,    for   lecture 

purposes,  :','*.',:{. 

Clnlilr>'n. 

Greek     s!it>uld     be    conti il     in    t.lie    prinel|i;il     nidilie 

schools;   all  boys  nut  beinj,^    iciuucd  1o  Ii^rmi  it,  :ilJ71 
3:  J 72. 

Def/recs. 

Oxford  degrees,  witli  literary  part  lal<cn  away  woidd  ioae 
social  value.  3H;!)7, -'l!'!/. ' 

Objection  to  (ircek  being  given  U|>  fr.r  (k'grc(^s  in  uni- 
versities, ;}8!>7,  .'i!/ 17. 

Degrees  at  Oxl'ord  .slionid  not  be  granted  without  scieii- 
l.illc  attainment;  .'uualt  and  r.xacL  imioLuit  of  seiunce 
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After  passing  moderations  at  Oxford,  a  degree  can  be 
obtained  without  further  study   of    classics ;     there 
should  be  no  compulsion,  3919,  3920. 
Present  classical  requirements  for  Oxford  degrees  should 

be  maintained,  3930-3935,  3939-3942,  3973,  3974. 
At  Oxford  University,  degrees  can  be  taken  in  science 
with  u.  minimum  of  classics,   or  in  classics  with  a 
minimum  of  science,  3932,  3933. 
See  Honours. 
Education. 

Education  at  Oxford  University;  great  change  in  the 
last  20  years;     alternation  of    University  study    and 
hospital  study  in  London,  &c.  would  be  easy,  3890, 
3964-3967. 
Preliminary  education  should  be  general,  that  of  after- 
life special,  3917. 
Study  of  Greek  could  not  be  given  up  without  serious 
loss  to  the  higher  education  of  the  country,  3917. 
Endownwnts. 

Useless  to  set  apart  endowments   for  science  at  Oxford 

University  witliout  students  to  neetl  them,  3890. 
Oxford  University  has  apjiroiiriated  more  than  lOO.OOOf. 
to  endo-ivmcnts,  &c.  for  science  the  last  12  years,  3965, 
Eiif/ineeriiiif. 

Engineering  students  at    Oxford  University    might  be 
admitted  to  honours,  gcholarshi])S,  and  a  free  education ; 
and  obtain  degrees,  at  anytime,  on  passing  the  present 
examination,  38:)7-39U2,  3936-3938. 
Euclid. 
Every  Oxford  undergraduate  is  required  to  know  some 
Eucbd,  3912. 
Examinations. 

Oxford  degrees  should  not  be  given  until  all  the  exami- 
nations  at  present  required  have  been  passed,  3897- 
3902. 
Objection  to  preliminary  examination   for  entrance  to 

Oxford  University,  3901. 
In  moderations  at  Oxford,  students  must  pass  in  classical 
or  mathematical    school ;    they  can    obtain  a   degree 
without  further  study  of  classics  ;  physical  science  and 
modern  history  should    be    added,  .■i9lO,   ;3911,  3916, 
.■i97.'i,  3974. 
Responsions  at  Oxford  cannot  be  passed  u-ithout  mathe- 
matics ;  to  the  mathematics  essential  for  Oxford  degrees 
science  should  be  added;    examination  in  the   latter 
being  passed  at  any  period,  3912-3915, 
F^Uou'ships  and  Scholarships. 

Useless  to_  set  apart  physical   science  scholarships  and 

fellowships  at  Oxford   University  until    students  are 

created  ;  those  already  set  apart  lose  effect  from  want 

of  regularity  in  filling  up.  3890. 

Greater    proportion  of  scholarships,   as  compared   with 

fellowships,  desirable  at  (.)xfard  University.  3890. 
Pbyyical  science  scholarships  at  Oxford  are  few.  compared 
with  those  for  other  subjects  ;  not  few,  compared  with 
number  of  physical  science  students.  .■i891. 
All  Oxford  students  distinguished  in  physical  or  mathe- 
matical science  would  be  likely  to  obtain  scholarships 
or  fellowships.  ;iS91,  3!H)3. 
Colleges    at    Oxford    act    independently   in    respect    to 

physical  science  fellowshijis  or  scholarships,  3892. 
Stu<lcnts  at  Oxford  (]ualified  to  take  science  scholarships 

are  few,  but  mure  than  formerly.  .'<S94.  3S95. 
A  temporary  class  of  stuilents  imglit  be  instituted  at 
Oxford  Uruversity.  who  would  be  admitted  to  scholar- 
ship,s,  not  to  fellowships.  38l'7-.■^!t02.  3927.  3928. 
OxfoHl  lellowshi|.3  should  be  given   for  iidvancemcnt  of 
scieiu:e.  but  mit  to  candidates  tlcstituto  of  literature, 
3.94;i-;i!»-l7. 
('ollcges  at  Oxford  could   ]irovidc  yearly  vacant  fcllow- 
slnp.s    and    sehularships.  but    with    d'ilbculty ;    many 
would  do  it  ol'  their  own  accord  in  time.  3962.  .'^963, 
l'bpi(-(d    sci,Miee    seliolarships    at    Oxford    should    be 
Umvorsity,  not  ollegiatc.  seliolarships  ;    they  might 
be  Un-  stndcnis  belonging  to  any  college,  3968,  3969. 
(►xloni    lell.m-.sbips  do  gooilin  sujiplying  teachers,  and 
passiUM    y.mng  men    nito  professions  ;  should  not  be 
materially    iiltercd  ;     colleges    might    ajiply    funds    to 
UniverNily  without  alfcctiug  (ellowsbips,  3975 
More  hohlers  of  0.vf..rd  fcllowshiiis  should  be  employed 
ni  Uiiiver.sil.y  twiclung;  Ibc  condition  of  celibacy  must 
be  got  rid  oi;  .■i!»;6.  ■' 

(Wniau./. 

In  Gcrinan   universities,    literature,    not    science     is  the 
attractive  elemont,  3H!)7.  ' 

Gorernnirnl. 

A    mi.ii.lrri.l    eabinel,    eonipo,,.!    oC    person,     knowing 
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Grants  in  aid  of  Science. 

To  raise  a  collegiate  scientific  fund  at  Oxford  would 
require  parliamentary  interference,  3958-3963. 

More  than  100,000/.  lias  been  appropriated  to  science 
by  Oxford  University  the  last  12  years,  3965. 
Greek, 

Greek  should  be  essential  for  degrees  in  universities  and 
higher  schools ;  Greek  literature  of  higher  value  than 
Latin,  3397,  3917,  3921-3923,  397-4. 

A  Ministerial  Cabinet  of  Latin  and  Greek  scholars  would 
be  better  than  one  composed  of  chemists,  3948-3952. 

Study  of  Greek  should  be   continued  in  the  principal 
public  schools ;  all  boys  not  being  required  to  learn 
it,  3971,  3972. 
History. 

Oxford  candidates  for  science  honours  are  in  number  not 
one  fourth  of  those  for  law  and  modern  history  ;  pass- 
men not  one  in  twenty,  3897- 

Modern  history  should  be  on  a  level  with  physical  science 
at    Oxford   Universitj',    and,   together  with    science, 
should  be  added  to  moderations,  3907,  3916. 
Honours. 

Revival  of  professorial  system  of  teaching,  and  com- 
bination of  colleges,  resulted  from  extension  of  honours' 
system  at  Oxford  University,  3890. 

Oxford  students ;  candidates  for  honours  do  not  in- 
crease; professional  students  should  be  admitted  to 
honours ;  preponderance  of  history  students  over 
science  students  in  honours,  3897,  393G-3938, 

College  combination  at  Oxford  has  been  carried  on  for 
honours'  purposes,  but  must  be  extended  to  pass-men, 
3954. 

See  Degrees. 
Income, 

Revenues  of  colleges  at  Oxford  amount  to  three  fourths 
of  whole  University,  3S90. 
See  Grants  in  aid  of  Science. 
Laboratories. 

Laboratory  formerly  at  Balliol  College,  Oxford ;  now 
given  up,  3892. 

Increased  number  of  science  students  at  Oxford  due  to 
the  laboratories,  &c.,  3895. 
Latin . 

Greek  literature  more  valuable  than  Latin,  3922. 

Latin  should  be  demanded  of  every  candidate  for  a 
degree,  3974. 

A  Cabinet  of  Latin  and  Greek  scholars  would  be  prefer- 
able to  one  composed  of  chemists,  3948-3952. 
Law. 

Oxford  candidates  for  honours  in  science  are  few  com- 
pared to  those  for  honours  in  law  and  modern  history, 
3897- 
Lectures. 

Combination  of  colleges  at  Oxford  University  for  lecture 
purposes,  3890,  3953-;^955. 
Literature. 

Literature,  not  science,  is  the  attractive  element  in 
universities,  3897,  3904-3907. 

Oxford  degrees  would  lose  social  value  if  literary  portion 
were  taken  away;  present  classical  requirements 
should  be  maintained,  389/,  3917,  3930-3935,  3939- 
3942,3973,3974. 

Students  might  obtain  scientific  distinctions  at  Oxford 
University,  with  option  of  passing  literary  examination 
for  degrees  at  any  time,  3897,  3898. 

Oxford  students  can  pass  in  classics,  without  mathe- 
matics, at  moderations,  not  at  responsions  ;  no  further 
study  of  classics  necessary;  to  moderations,  physical 
science  and  modern  history  should  be  added,  3897, 
3910-3913,  3916. 

Literature  is  for  the  many — science  for  the  few  ;  neither 
should  be  pursued  exclusively,  3917. 

Greek  is  the  greatest  literature  in  the  world  ;  more 
valuable  than  Latin ;  should  not  be  given  up  for 
degrees,  or  discontinued  in  public  schools,  3897, 
3917,  3921-3933,  3971,  3972. 

Oxford  fellowships  should  be  given  for  advancement  of 
science,  but  not  to  candidates  destitute  of  literature, 
3943-3947. 

Latin    and   Greek    more  valuable    than    chemistry   to 
Cabinet  ministers,  3948-3952. 
London. 

Medical  students  at  Oxford  University  might  alternate 
their  studies  with  hospital  ins-truction  in  London,  &c., 
3964-3967. 
Marriage  of  Fellows. 

To  keep  good  teachers  at  Oxford  University^  the  con- 
dition of  celibacy  must  be  abandoned,  3976. 
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Mathematics. 

Colleges  at  Oxford  can  provide  good  elementary  mathe- 
matical instruction,  3890. 

No  instance  of  a  distinguished  mathematical  student 
remaining  long  at  Oxford  University  without  a  scholar- 
ship or  fellowship,  3891. 

Oxford  students  may  pass  in  classics,  without  mathe- 
matics, at  moderations,  not  at  responsions ;  none  can 
take  a  degree  without  some  mathematics,  3912,  3913. 

Science  should  be  added  to  the  mathematics  essential  for 
a  degree  at  Oxford  University,  3914-3916. 

Matriculatiou. 

Objection  to  preliminary  examination  on  entrance  to 
Oxford  University,  3901. 

Medicine. 

Medical  students  at  Oxford  University  might  he  ad- 
mitted to  honours,  scholarships,  and  free  education ; 
and  obtain  degrees,  at  any  time,  on  passing  present 
examination,  3397-3902,  3936-3938. 

Oxford  medical  students  might  alternate  education  in 
the  University  with  hospital  study  in  London  or 
Edinburgh,  3964-3967. 

JVt'id  College  [Oxford). 

Combination  of  Balliol  and  New  Colleges  for  lecture 
purposes,  3953. 

Original  Research. 
Oxford  University  should  be  a  place  of  scientific  research, 
as  well  as  of  scientific  teaching,  3977,  3973, 

Oxford  Unioersity. 

Great  change  in  system  of  education  at  Oxford  Uni- 
versity during  the  last  20  yeai's,  3890. 

Colleges  at  Oxford  ;  did  well  in  the  past ;  combination 
essential,  for  pass-men,  as  well  as  for  honours'  pur- 
poses; revenues  amount  to  three  fourths  of  whole 
University ;  these  should  be  used  to  promote  science  ; 
colleges  act  independently  ;  parliamentary  aid  essential 
to  re-distribute  endo^\Tnents,  3890,  3893,  3953-39C3. 

Fellowships  at  Oxford ;  do  great  good ;  should  not  be 
infringed  upon ;  collegiate  funds  might  be  applied 
to  University  without  affecting  fellowships;  distin- 
guished science  students  obtain  fellowships  or, scholar- 
ships, 3890,  3891,  3903,  3962,  3963,  3975. 

Scholarships  at  Oxford;  more  scholarships  than  fellow- 
ships desirable ;  number  not  few  when  compared  with 
science  students  ;  physical  science  scholarships  should 
be  attached  to  University  ;  few  students  qualified  to 
take  science  scholarships,  3890-3903,  3927,  3923,  3962, 
3963,  3968,  3969. 

Students  at  Osford ;  distinguished  science  students 
ol>tain  fellowships,  &c. ;  tendency  of  students  to 
literature  rather  than  science ;  few  physical  science 
students;  teaching  of  students  should  be  connected 
with  the  professions  ;  study  of  Greek  in  schools  would 
not  interfere  with  students'  science  preparation  for 
Oxford  University,  3891-3897,  3903-3907,  3936-3938, 
3970,  3972. 

Laboratoiy  and  science  teaching  at  Balliol  College, 
Oxford,  formerly  ;  now  given  up,  3392. 

Excellent  provision  of  buildings  and  apparatus  for  science 
purposes  at  Oxford  University;  more  than  100,OOOZ, 
devoted  to  this  purpose  during  the  last  12  years,  3896, 
3965. 

Examinations  at  Oxford ;  present  examinations  should 
be  maintained;  objection  to  entrance  examination; 
physical  science  and  modern  history  should  be  added 
to  moderations  ;  to  the  mathematics  essential  for  degree 
examination,  science  should  be  added,  3897-3902, 
3910-3916. 

Degrees  at  Oxford;  present  requirements  should  be 
maintained  ;  candidates  should  have  had  both  literary 
and  scientific  training  ;  governing  power  should  not  be 
given  until  requirements  of  classical  degree  have  been 
fulfilled  ;  Greek  should  be  essential ;  amount  of  science 
required  should  be  small  and  exact,  not  general,  3897- 
3917,  3919,  3920,  3924-3927,  3936-3942,  3973,  3974. 

Preponderance  of  law  and  history  candidates  over  those 
for  science  at  Oxford ;  teaching  of  history  should  be 
on  a  level  with  science,  3897,  3907,  3916. 

There  is  no  impediment  to  physical  science  teaching  at 
Oxford  ;  education  in  the  University  might  alternate 
with  hospital  study  in  London  or  Edinburgh,  3964- 
3967. 

More  Oxford  fellows  should  be  employed  in  University 
teaching  ;  the  condition  of  celibacy  must  be  abandoned, 
3976. 
,    Oxford  should  be  a  place  of  scientific  research,  as  well  aa 
of  scientific  teaching,  3977,  3978. 
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Parliament.  .       ,      ,  ,,  j. 

Parliamentary  interference  essential   to  tax    colleges    at 

Oxford  for   science  purposes ;    many  colleges  would 

promote  science  of  their  own  accord  in  time,  a95S-3!)63. 

Physics.  ,     1  .        ,      ■ 

No  instance  of  a  person,  distinguished  m  physics,   re- 
maining long  at  Oxford  University  without  a  echolar- 
Bhip  or  fellowship,  '6Sin,  3903. 
Practical  Instruction. 

Oxford  education  might  easily  be  alternated  with  hosi)ital 
study  in  London  or  Edinburj^h,  ',ii)G4-',i'J6'^ . 
Professors. 

Professorial   system  of  University  teaching  waa  revived 
when    honours'    system    was    instituted     at    Oxford 
University,  3S90. 
Importance  of  Oxford  fellowships,  in  respect  to  supply  of 

University  teachers,  y!'7&- 
To  keep  teachers  at  Oxford,  the  condition  of  celibacy 
must  be  abandoned,  3976. 
Scholarships.     See  Fellowships  and  Scholarships. 
Schools. 

Study  of  Greek  should  be  continued  in  the  principal  public 
schools  ;  all  boys  not  being  required  to  learn  it,  31^71, 
397-2. 
Science. 

Colleges  at  Oxford  might  promote  science  by  combina- 
tion, and  use  of  their  revenues  ;    science   should  be 
connected  with  the  professions,  38111 1,38!)/ • 
Literature,  not  science,  is  the  attractive  element  in  uni- 
versities ;  literature  is  adapted  to  the  many — science  to 
the  few;  neither  shoulrl  be  pursued  exclusively  ;  fellow- 
ships for  science  should  not  be  given  to  those  destitute 
of  literature,  SS97,  31104-390/.  391/,  3943-394/. 
Teaching  of  science   is  comparatively  rare  ;    before  re- 
quiring   science    from    persons,   the   means    of    their 
obtaining  it  must  be  provided,  3923. 
Cabinet  ministers  should  possess  knowledge  of  science  ; 
but   Latin    and    Greek    men   would    be   better  than 
chemists,  3948-3952. 
Study  of  Greek  in   public  schools  would  not  interfere 
with    science   students'    preparation    for    universities, 
3972. 
Science  teaching  does  not  succeed  without  scientific  re- 
search, 3977- 

See  Degrees.     Fellowships.     Oxford  University,  ^-c. 
Scotland. 

In  the  Scottish  universities,  literature,  not  science,  is  the 
attractive  element,  3897- 
Students. 

Only  one   college  at  Oxford  University  contains  more 
than  200  students ;  four  or  five  only  contain  over  KlO, 
3890. 
Until    students   are  created,    it  Is   useless    to    set  apart 
physical  science  scholarships  and  fellowships  at  (Jxford 
3890. 
Physical    science   Sf^holarships   at    Oxford    are  not  few, 
when  compared  with  number  of  science  students  ;  few 
students  are  qualified  to  take  them,  .'JSl'l,  3894. 
BalUol  College  students  work  at  physical  science  in  the 

museum,  3892. 
More  science  students  at  Oxford  University  now  tbaii  20 
years  ago  ;  not  more  than  there  were  five  or  six  years 
ago,  3895. 
Honours'  students  at  Oxford  do  not  increase  ;  to  prornutc 
science,  professional  students  must    ha   drawn  from 
3897. 
Medical  and  engineering  students  might  he  admitted  to 
honours,  scholarships  (not  fellovi'sliipsj,  and   free  i;(hi- 
cation,  at  O.xford  ;  they  mi^ht  ol>tain  degrees,  ut  any 
time,  on  passing  the  present  examination  ;"  they  sliould 
not  be  examined  on  entrance,  .■(897-;i!;02,  .■JIJ.'l('i-3|t;(H. 
Literature  more  attractive  than  science  to  stiidcriLH  in 
universities  ;  preponderance  of  history  candidates  .i\'(t 
those  for  science  at  Oxford  ;  science  fellowships  should 
not  be  given  to  students  destitute  oC  litcratiu-c  .■|8')7 

3904-;i907,39i3-;!:j.|7. 

Oxford  students  pass  moderations  at  end  of  iii-sl,  yrar 
andahalf;  after  which,  for  a  degree,  tliey  need  niit 
stuily  classics  further,  .3910-;i91.'i,  .'i9l!;,  .CjL'O. 

General  {gradually  narrowing  inU.'  iirnfJssir.nal)  cdiicn- 
tion  should  be  pursnr-d  |,y  O.xConl  University  sl,iid<'nls 
up  to  21  or  22  years  of  age;  the  teaching  i-s  wanting 
m  direct  connexion  with  tlicir  fnlutu  iirorcfNi,.ri« 
3918,  :(970.  '    '"■'''"""^• 

The  combination  of  colleges  now  i\>r  lidnnurs' i)urposca 
must  be  applied  to  pass-men  as  well.  'A'.l^i  I. 

Oxford  medical  students  might  alternate  Univei-HJiv 
education  with  hospital  study  in  Loudon  or  Kdui- 
burgh,  39(J4-39G7. 


JoWETT,  Rev.  B. — Students — cont. 

Advantageous  to  students  to  reside  in  colleges  ;  science 
scholarships  at  Oxford  should  be  attached  to  Univer- 
sity, but  students  should  have  option  of  belonging  to 
any  college,  396H,  39C9. 

Study  of  Greek  in  public  schools  would  not  interfere 
with  students'  science  preparation  for  Oxford,  3972. 

Advantage  of  Oxford  fellowships,  in  passing  students 
through  the  University  into  professions,  3975. 


LIGIITFOOT,  Rev.  JOHN  PRIDEAUX,  D.D.     (Index 

of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Proposed  taxation  of  undergraduates  at  Oxford  Univer- 
sity, for  building  examination  schools,  4080. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

Colleges  at  Oxford  would  be  more  bkcly  to  supplement 
museum  by  supplying  demonstrators,  than  by  appoint- 
ing college  lecturers,  3995. 
Towards  assistant  professors,  the  University  of  Oxford 
might  grant  assistance ;  if  not,  the  colleges  might  aid, 
403G,  4037,  4080. 
Pay  of  Oxforfl  mathematical  and  classical  teachers  is 
not  sufficient  to  retain  them    in  the  University,  4038, 
4077. 
Assistant  professors  at  Oxford  might  have  duty  both  to 
college  and  professors,  if  there  were  union  of  colleges, 
4074. 
Assistant    professors    should    be    appointed    at    Oxford 
University,  to  enable  professors  to   devote  themselves 
to  research,  4075,  407(). 
Balliol  College  [Oxford). 

Union  of  University,  Balliol,    Merton,  and  Exeter  Col- 
leges, for  mathematical  teaching,  4003,  4004. 
Cambridge  Uiiiversitg. 

Cambridge  University  students  invited  to  compete  for 
scholarships  in    Exeter  College,  Oxford ;    they  have 
competed  for  fellowships,  4089. 
Scholarships  offered  by  Trinity  College,  Cambridge,  for 
which  O.xford  men  may  compete,  4089. 
Chi!dre>i. 

ImpiTfect  training  of  boys   in    schools;     more  general 
study  woulil  rfvcal  aptitude;  boys  taking  to   science 
would  continue  it  in  the  University,  4G04— if)08. 
Degrees. 

Science  should  not  be  a  sine  qua  non  for  Oxford  degrees 

4005.  ^ 

Degree    obtained    in    one    school    preferable    to   a   pass 
through    two    schools ;    enlarged    knowledge  m   one 
subject  should  be  deemed  sufficient,  4005.  4084. 
Mathematics  essential  for  Oxford  degrees  ;  pass  mathe- 
matics are,  algebra,  first  part  of  Colenso,  or  first  six 
Ijooks  of  Euclid.  400G-1012. 
Double  study  of  literature  and  science  at  Oxford  Uni- 
versity would  deprive  many  students  of  decrees,  4015. 
4023. 
Degrees  in  science  at  O.xford  should  not  be  taken  by 

those  dcstiLuto  nf  literature.  4019,  4020. 
Cambridge    and     Oxford    li.A.    ilcgrces    imply   mental 
culture  ;  phy.Mcal  science  might  be  desirable, "if  calibre 
ul'  studcTits  were  e^jual  to  it.  4023. 
Exeter  College  felhiwships  are   usually  gained  by  men 

stamling  hctwcen  the  li.A.  and  M.A,  degree.  40o8. 
Long  reading  for  examination,  after  taking  bachelor's 

degree,  rather  benefieiLd  than  nut,   lO.MJ-llHi.'i. 
Diiiicullics  of  pass  degree  exannnations  at  Oxford  Uni- 
versity, lOS  1. 
Failures  III  taking  Oxford  degrees,  which  the  additional 
labour   (d'    attending    natural  science    lectures  would 
incrcas^c,  40S(;. 

Ednclion. 

(icnrraleduc;i(,i,)n  has  bee 


101 3. 
ThcsLaruhml  nf  ^ 


s  been  the  ohjeel  of  Oxford  Univer- 
I  williDul.  is  making  it  more  special, 


il  education  is  iuijiroviug,  4028. 
Elerliox  to  Fellowships.      See  Fellowships. 
Fndnwmrnls. 

O.xfiii'il  I'liivcrsity  rouhl  not  endow  new  i>rofessorship8 
wiMioiit.  taxing  ils  members,  wliieli  would  he  objection- 
able, 4080. 
Kueliil.      Sec  Muthemalics. 

ICxaniiiiiilinns. 

A  low  liiMionr  obtained  by  examination  in  one  school 
ia  better  than  a  julss  through  two  schools;  enlarged 
knowledge  in  cue  subject  ahould  be  aullicient,  4005, 

40H4. 
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LiGHTFOOT,  Rev.  J.  p. — Examinatiom—coY\t. 

After  moderations  at  Oxford,  students  may  optionally 
study  classics,  science,  &c. ;  they  may  go  out  in  any 
one  school  by  takinj^  an  honour,  otherwise  they  must 
go  out  in  two  schooia,  4006-4012. 

After  responsions  at  Oxford,  paas-men  might  discontinue 
Latin  prose;  Greek  should  not  be  abandoned,  4018. 

Objections  to  earlier  classical  examinations  at  Oxford 
University,  4018. 

Examinations  at  Exeter  College,  Oxford ;  matriculation 
examination  is  framed  to  encourage  divers  studies  in 
schooia ;  its  standard  could  not  be  raised,  except  gra- 
dually; in  scholarship  examinations,  natural  science 
was  formerly  included,  but  is  discontinued ;  election 
to  fellowships  is  by  competitive  examinations,  4024- 
4027,  4033,  4057. 

Matriculation  examinations  at  Oxford  University  are 
carried  on  by  special  colleges — responsions  by  Uni- 
versity, 4025. 

In  Oxford  matriculation  examination  of  pupils  from 
schools,  science  should  be  optional;  classics  and  mathe- 
matics are  more  desirable  subjects,  4031-4033. 

Difficulties  of  pass  degree  examinations  at  Oxford,  4084. 
Exeter  College  (Oxford). 

Fellows  of  Exeter  College;  15  in  number;  8  in  resi- 
dence ;  of  9,  elected  since  ordinances,  3  have  taken 
highest  honours  in  mathematics  ;  a  fine  threatened  for 
non-residence  of  fellows  ;  reduction  of  income  of  non- 
resident fellows  will  be  essential,  3980-3988,  4042-- 
4054. 

Students  at  Exeter  College;  5  studying  science,  and 
1  at  museum  ;  fees  of  students  not  more  than  essen- 
tial for  government  of  college,  3980-3985,  40/8. 

Fellowships  at  Exeter  College;  none  obtained  by  natural 
science  knowledge  ;  more  fellowships  desirable  ;  college 
can  suppress  fellowships;  wants  of  colleffe  are  con- 
sidered in  fellowship  elections ;  tenm-e  of  fellowships 
are  subject  to  condition  of  celibacy;  lay  fellowships ; 
value  of  fellowships  about  240^.,  3986,  3987,  3991, 
3992,  4039^063,  4077. 

Promotion  of  science  at  Exeter  College;  by  lecturers 
formerly  ;  now  by  rewards  of  books,  remittance  of  fees, 
&c.,  3988,  3989. 

Revenues  and  fees  of  Exeter  College;  part  of  science 
students'  fees  returned ;  college  revenues  could  not  be 
devoted  to  University  scientific  fund;  revenues  left  by 
founders  are  applied  to  fellowships,  scholarships,  &c. ; 
funds  are  under  control  of  college,  3988,  3989,  3994, 
3998-1001,  4034,  4035,  4077. 

Exeter  College  does  not  labour  under  any  disability  with 
respect  to  furtherance  of  science,  399ii. 

List  of  lectures  given  at  Exeter  College;  nearly  40  diffe- 
rent courses,  4002,  4003. 

Exeter  College  united  with  University,  Balliol,  and 
Mei-ton  for  mathematical  teaching,  4003,  4004. 

Examinations  at  Exeter  College ;  matriculation  exami- 
nation ;  failures  of  candidates  ;  natural  science  formerly 
included  in  scholarship  examinations,  4024—1027, 
4033. 

Scholarships    at    Exeter    College ;    educational    council 
■wiUing  to  encourage  science  by  scholarships  ;  scholar- 
ships are  offered  to  University  at  large ;    Cambridge 
men  may  compete,  4033,  4089. 
Exhibitions.     See  Fellowships  and  Scholarships. 
Fees. 

Students'  fees  at  Exeter  College,  Oxford ;  in  part  re- 
mitted, to  encourage  natural  science,  3988,  3998^10(11, 
4072. 

With  a  large  number  of  science  students  at  Oxford 
University,  assistant  professors  might  be  aided  by 
returned  fees  of  students,  403(). 

Most  Oxford  colleges  might  possibly  spare  a  portion  of 
their  fees  for  science  purposes,  40/8. 

Exeter  College  students'  fees  are  not  more  than  essential 
for  government  of  college,  4078. 
Fellowships  and  Scholarships. 

At  Exeter  College,  Oxford,  there  are  15  fellows,  under 
the  new  ordinances ;  no  fellowship  obtained  through 
science;  of  9  mathematical  fellows,  3  obtained  highest 
honours  in  mathematics,  and  1  only  in  science,  3982, 
3986,  3987,  4042-1047. 

To  encoirrage  science  at  Oxford  University,  more  scholar- 
ships and  fellowships  should  be  given,  3991. 

At  Exeter  College,  of  22  scholarships,  (i  are  held  by 
mathematicians;  of  9  exhibitions,  3  are  held  by 
mathematicians ;  not  one  being  given  for  physical 
science,  3991. 

Two  fellowships,  for  all  subjects,  offered  by  Exeter 
College ;  two  science  competitors  only ;  awarded  to 
classical  candidates,  3992. 


LiGHTFOOT,  Rev.  J.  }?.— Fellowships,  ^-c— cont. 

Exeter  College  would  willingly  encourage  science  by 
occasional  scholarships  and  fellowships ;  formerly 
introduced  natural  science  in  its  scholarship  examina- 
tions, 4033. 

Colleges  at  Oxford,  to  apply  their  revenues  to  science 
teaching  in  the  University,  would  have  to  reduce 
incomes  of  fellowships,  4038. 

With  present  number  of  non-residents,  the  fellowships 
^  at  Exeter  College,  Oxford,  are  not  too  many,  4039. 

Exeter  College  has  powerto  suppress  fellowships,  subject 
to  assent  of  visitor;  not  likely  to  suppress  any;  no 
legislative  power  necessary,  4040,  4041. 

Tenure  of  Exeter  College  fellowships  ;  it  is  subject  to 
condition  of  celibacy;  curtailing  freedom  of  tenure, 
or  reducing  income  of  non-resident  fellows,  will  be 
essential,  4053,  4054,  4079. 

Lay  fellowships  at  Exeter  College ;  can  be  retained  for 
15  years;  10  years' educational  work  in  the  college 
entitles  to  a  lay  fellowship  for  life,  4053. 

Non-residence  of  fellows  at  Exeter  College ;  fines  for 
non-residence  threatened,  but  never  imposed;  this 
should  be  settled  by  college  statute,  4050-4052, 

2401.  is  the  average  value  of  Exeter  College  fellowships; 
residents  having  also  2s.  a  day,  and  rooms  rent  free, 
4055,  4056. 

Election  to  fellowships  at  Oxford  University;  no  pre- 
ference is  given  by  colleges  to  theh'  members;  election 
at  Exeter  College  is  by  competitii'e  examination  ; 
wants  of  college  as  to  lecturers  being  considered; 
4057-1059. 

Exeter  College  fellowships  are  generally  gained  by  men 
standing  between  the  B.A.  and  M.A.  degree,  4058-4063. 

Many  Oxford  men  with  highest  honours  are  unable  to 
obtain  a  fellowship,  4066. 

With  increase  of  quaUfied  students  at  Oxford  University, 
natural  science  fellowships  would  probably  increase, 
4069. 

Fellowship  revenue  must  not  be  confounded  with  tuition 
money,  4077- 

Oxford  fellowships  may  be  for  reward  for  past  work,  or 
for  securing  rest  for  future  study  ;  they  are  not  neces- 
sarily connected  with  any  teaching  duty,  4077- 

Objection  to  offering  scholarships  for  science  at  Oxford, 
as  diverting  students  from  mathematics  and  classics, 
4082. 

To  takeaway  Oxford  University  fellowships  would  be  to 
remove  a  beneficial  stimulus  to  students,  4087- 

Scholarships  at  Exeter  College,  Oxford,  and  Trinity 
College,  Cambridge  ;  open  to  men  of  either  university, 
4089. 

Grants  for  Science  Purposes. 

Exeter  College,  Oxford,  is  not  at  Hberty  to  make  grants 
to  University  fund  for  science;  has  no  funds  available 
for  science  except  the  students'  contributions,  3994, 
3998-4001,  4077,  4078. 

For  estabhshiog  assistant  professors  at  Oxford,  the  Uni- 
versity might  grant  assistance,  or  the  colleges  might 
aid,  4036,  4037. 

Greek. 

Objection  to  giving  up  study  of  Greek  at  Oxford 
University,  4018. 

Honours. 

Of  nine  mathematical  fellows,  elected  since  University- 
Commission    by  Exeter  College,  Oxford,  three    have 

gained  highest  honours  in  mathematics,  and  one  only 

in  physical  science,  3987. 
Natural  science  encouraged  at  Exeter  College  by  rewards 

of  books  to  those  taking  honours  in  science,  3988. 
Natural  science  schools  at  Oxford  have  become  almost 

entirely  honours'  schools ;    this   is  to   be  lamented, 

3988. 
If  fm'ther  assistance  is  given  to  honours'  candidates,  it 

should  be  given  through  the  professors,  398!). 
A  low  honour  in  one  school  more  valuable  than  a  pass 

through  two  schools,  4005. 
After  moderations,  Oxford  students  may  take  classics, 

science,  &c.,  and  pass  out  in  one  school,  on  taking  an 

honour;  otherwise,  they  must  go  out  in  two  schools, 

4007^010. 
Honour  men  at  Oxford   would   be   unequal   to    double 

study  of  literature  and  science,  4016,  4023,  4024. 
Many  Oxford  men,  with  highest  honours,  are  unable  to 

obtain  a  fellowship,  4066. 
Oxford    University   teaching,  while    jjreparing  men  for 

honours,  would  include  inferior  students,  4073. 
Fewer  pass-men  at  Oxford  now,  but  aa  many  who  take 

honours,  4U88. 
See  Degrees, 
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KOYAT.   COMMISSION   ON    SCIENTIi'IC   INSTRUCTION,  ETC.  :- 


LiGHTFOOT,  Rev.  J.  V. — COIlt. 
Income. 

Revenues  of  Exeter  CoUetrc,  Oxforil,  arc  applied  io  sup- 
port of  fellows,  scholarships,  &c. ;  could  not  lie  divci'tiMl 

without   consent   of  whole    body,  or  without,    }nii-lia- 

mentary  aid,  40;M,  4():i5,  4077- 
Oxforil  ll'niversity  has  only  ii,  auiall  aur|ilus  of  income  at 

disposal  ;  unsafe  to  lie  without  si  sui-pUis,  4(i;i7,-l^'H|- 
Colleges  at  Oxford,  to  ap[)ly  their  revenues  to  University 

science    purposes,    would    have    to    lessen    income    of 

fellows,  4(i;iS. 
Reduction  of  income  of  non-resident  Exeter  College  fel- 
lows will  he  essential,  4)154. 
Exeter  Collejic  fellowships  are  worth  about  24()Z.  ;  resi- 
dents havinjj;  -'s.  a  {lay,  and  rooms  rent  free,  40.').'!), 

40r)(K 
Latin. 

Latin  prose  eomposition  at  Oxford  ;  ilifi'icnlt  fur  inimy 

students;  might  he  abandoned  after  re.ipotisii)iis  ;   its 

decline  shown  in  examinations,  lOlM,  4*)L'7. 
hay  Fi'/lowsliipN.     See  Ffllovisldp.t. 
Lccfiires  and  hpciurers. 

Natural  science  lectures  formerly  }>iven  at  Mxcier  (^olletrc, 

Oxford  ;     present  courses  of    lectures  ;    nearly  H)   in 

mimhor,  .'iUSS,  .■i|IH!J.  41)01-1004. 
Union  of  Univcr-'^ity,  IJalliol,  Merton,  anil  Kxeter  Col- 

leg'es,  for  lecture  purposes,  400,'l,  4001. 
College  lecturers  on  science  would  be  dcHiral)!e  atOxffird 

if  pass  students  were  as  numerous  as  formerly,  .'IDMIJ. 
Control  over  lectures  in  natural  science  should  he  in  the 

hands  of  professors,  .'llJl'fi,  407-. 
Oxford  professors,  for  jiurposes  of  research,  should    l)e 

relieved  from  jjiving  many  lectures,  4075,  407''. 
Jjiterature. 

Two  fellowships,  for  all  subjects,  offered   by  JCxcter  (Jid- 

lege,  Oxford,  were  gained  iiy  chissieal   students  ;   oidy 

two  science  competitors,  ;Sl)ii2. 
List  of  lectures  on  literature,  Ike.  given  at  Exeter  Codege, 

Oxford,  4001. 
Natural  science  studentii  at  Exeter  College  wouhl   draw 

off  those  from  the  olassical  lectures,  4()0i;, 
Classical  degrees  at  Oxford ;    only  a   small    amount   of 

mathematics    or    logic  required ;    after   moderations, 

classics  alone  may  lie  taken  ;  for  passing  out,  classics 

is  essential,  400(;-4010. 
Double  study  of  literature  and    science   roidd    nut    be 

undertaken  by  Oxford  students,  401.5,  402.'!. 
Latin  prose  might  be  dispensed  with  after  responsions 

by  pass-men  at  Oxford  ;  decline    in    Latin    ]inise   at 

Oxford  ;  objection  to  giving  up  Greek,  401H,  401^7. 
Objection    to    earlier    elasbical   examinations   at    Oxford 

University,  401H. 
Degrees  in    science   at   Oxford   slumld    not   be   taken  by 

those  destitute  of  literature,  l(il!l,  lOi'll, 
Classics   more  desirable  than   Kcicnce   in    matriculation 

examination  at  Oxford,  4(t.'il-40.'l,'l 
Interest  of  Oxford  colleges  to  liavc  good  classical  classes  -, 

introduction  of  science  students  would  dinnni^di  tbivjr, 

4i)Ci'.),  4070. 
Classical  tutors  at  Oxford  arc  not  ton  widl   paid,  '('177. 
Objection   to  od'ering  science  schoiarsliips   at  Oxford,  as 

diverting  students  from  classics,  40Si;. 
hoi/ic. 

For  classical  degree  at  Oxford,  higic  nmy  be  taktin,   IOO/. 
Mitrriaije. 

Tenureof  fel]owHhi|)sat  Exeter Oillegc,  Oxford,  i.s  .subject 

to  condition  of  celibacy,  405.'!. 
M'lllnmfiticK. 

Of  niniMnatliMiiMical    Ccllows  ;.I,  I'l.vci.rr  CnlKgc    O^^o|■d 

r.leeted  sine-;  (^-n, no. ..ion,  Ihn'C  luiw  ol.Li.iMrd  l.l^^Lr.t 

liononrs   in     \u:ii\u-nyA.i\iiH,    and     i.nly    one     In     iiliyMriil 

St:ir;iif;(;,  :','Mi\,  y.^-] . 
MatliCinidic;;  i<i  e!i;.cnl  i;.l  for  OxIomI  drf.rrr;;  -,  |,;,s-;  ntii.I.hc^ 

n.!i.tic-4    for    fitnil     :ii'lior,);;    ;hc,    ■.Anv\n-.\ 

flolnn-.o,  or  UvvX  hi-,   boolv-;  (,I'  i'iiidiil,  Mm     H)|' 
Ma,tl,rniidir.,     Nion.    dcitn'Mde    l.lnni     iiatio',,!     ^nr 
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eoobl  liol.  I.e  raisrd,  except  griLrlnally  ;  for  p.ipds  fnVii 
fieliools,  .'iciencc  slmiilrl  \,v.  optional  ;  clussiiin  uriil 
matlieinaf.ie.-j  more  desirable,  4(L'j-JOli7,  40:il-40:i;( 


LiGHTFOOT,  Rev.  J.  p. — cont. 

Mcrton  College  {Oxford). 

Union  of  Mcrton,  Ballio),  Exeter,  and  University  Col- 
leges, for  mathematical  teaching,  40().'i,  4004. 
Orif/imit  liesearch. 

For  purposes  of  research,  Oxford  professors   should  he 
relieved  in  teaching,  4075,  407'!. 
Oxford  Uniwrdhj. 

Regret  that  the  schools  at  Oxiord  University  have  become 

almost  entirely  honour  schools,  .'ilJHH. 
Colleges  jit  Oxi'ord  ;  union  of  colleges,  and  of  coUeKes 
with  University,  for  teaching  jiurposes,  desirable; 
colleges  more  likely  to  provide  demonstrators  than 
college  lecturers ;  all  colleges  have  matriculiition 
examination;  revcnTUis;  several  can  stipjiress  fellow- 
ships, -.vMh  ■.',\m,-.mi,  40(»4,  ■loii'i,  4()L'7, 4o;i'i^o4], 

405H,  40(;!M()74,40HO. 

Oxford  professors;  assistance  to  honours'  men  at 
Oxford  should  be  through  jirofessors  ;  science  pro- 
fessors should  control  the  whole  work  under  them; 
for  research  juirposes,  jirofessors  should  be  relieved  in 
lecturing,  ;i!)H!;,  :i!f%.  4075,  407';. 

Oxford  fc]low,yhips  and  scholarshi])S ;  more  wanted,  to 
encourage  science  ;  emoluments  of  non-resident  fel- 
lowsbijis  will  have  to  he  reduced;  election  not  confined 
by  colleges  to  their  lucnibers;  men  with  highest 
honours  unable  to  obtain  a  fellowship  ;  science  feilow- 
shijis  might  increase  with  qualified  students;  fellow- 
ships are  not  necessarily  connected  with  teaehinp;; 
objection    to    taking    away    fellowslii|)3,   .'iiJDI,  .'1992, 

4o54-40(i;i,  4(i(;ri,  40';:>,  40^7, 407;',  4oh7,  4089. 

As.sifitinit  jirol'cssors  at  Oxford;  University  or  colleges 
might  aid  in  supplying  demonstrators,  who  would  he 
necessary  to  enable  i)rofessor3  to  pursue  research; 
they  might  have  duty  both  to  college  and  to  ])ro- 
fessors,  ;iifi>5,  40.'l'i-10.'-(H,  4074-J't7';. 

Oxford  examinations  ;  after  moderations,  classics,  science, 
&c,  may  he  taken ;  after  responsious,  jiasa-men  might 
discontinue  Latin  prose,  but  not  (ireek  ;  objection  to 
earlier  classical  examination  ;  matriculation  examina- 
tions are  carried  on  by  special  colleges,  resi)on3ion8  liy 
University;  in  matriculation  examinations  science 
should  he  optional,  but  classics  and  matlu^matica 
essential  ;  in  degree  examinations  enlarged  kimwludge 
in  one  sulijcct  should  be  suificient,  dOO.'i-IOIli,  401S, 
4021-1027 ,'40;(t-IO;W,  4057,  4(tH4. 

Oxford  degrees;  .science  should  not  be  ii  s(ne  </««  no»; 
niatliematies  essential;  literature  and  science  com- 
bined would  deprive  student.'^:  of  degrees;  those 
destitute  of  literature  should  not  lie  granted  degrees ; 
Exeter  (.)(dlege  fellowsliljis  are  gained  by  men  standitiff 
iK'twcen     It. A.    and     M..\.    de^^ree.    dOOfi-dOlL',   4(H5, 

40l:i,  1020,  .|iij;i,  .i(i;-,s-iii(;;i,  losi. 

Oxford  stiideiils;  few  nnw  ill  idiysieal  seii-nee  schools; 
delieiency  of  students  in  LiU.iri  ]irnse  ;  bail  training  of 
students  entering  Urdver.sity;  )ii\ati,ni  urNlndciila; 
failures  of  sin  dents  in  taking  dci^rces ;  r<ll(^\vsliipH  a 
stirnidiis  U,  students,  .'il»S  |-)(i:i(i.  inil.^.-KKil),  -lOSI), 
4osr>   H)s;i. 

The  st;indaid  of  .ichools  nuist  by  degrci  s  depend  on 
rcipiirenLCiit.s  of   University.   Hl2:\   lOli.'i  -ilKIS. 

Oxford  llrdvcrsity  lias  imw  n  x'ei'v  small  surplus  of 
aiiiuiid  inei.nic  at  (hsi.nsal,   KflC.  MY.q . 

DevelnpnK'iit  ufsltidy  at  Oxfnnl  i.s  iiiiperled  by  wimt  of 
pi''|i:trid,ioii  in  siiidVnt.s  erUrriiig.   I(li;i. 

Witli  inon;  pri/.iH  ;it  Oxford,  luitiu-al  science  will  graihmlly 
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Cla.ssieal  tutors  id,  Oxford  are  not  Inu  \ 
Oxfnnl    <T,uld     ni.l,    endow     new    profc: 
tavirig  its  nieinbers,   IH.^O, 

Se(^    l-lxrlrr  Colh-ij,'  (Orford). 
ihford   U.nrn-sihi  CnunHl^sinv. 

(!oni|iroiiiise  ellreled  lictwcf-n  Oonimission  and  Exeter 
<!i.llege,  (Kfui-d.  respecting  lay  fellowships,  4(1.5,'!. 

flxi'ter  (College,  ()\for<l,  and  some  others,  can  sup- 
press fel)..wHhi|..s,  without  aid  of  IVIiament,  1010, 
lOII. 

Collegiate    n^veiiiie.s    emild    not    be     dlvi^tcd     from    the 
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objection  to  Mr.  Pattison's  opinion  res|)ecting  the  small 
value  of  Oxford  fellowships,  40M7. 
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LiGHTPooT,  Rev.  J.  p. — cont. 
Profi-ssors. 

If  further  assistance  be  provided  for  honours'  candidates 
at  Oxford  University,  it  should  be  given  through  the 
lirofessors,  ,'ij)8}). 

Oxford  science  professors  sliould  have  the  whole  work 
under  their  control,  ;(!)!)(i,  407l*. 

For  purposes  of  reseju'ch   iit   Oxford,   professors  should 
be  relieved  from  too  nuich  lecturing,  -K'75,  A(\'i{\. 
Professors  li  ips . 

Oxford  University  could  not  endow  new  jirofessorships 
without  taxing  itsmombcrs.  which  would  be  objection- 
able, 40S0.' 
Rciieinics.     See  Income. 
Stihirivs. 

The   pay   of    mathematical    and    classical    teachers    at 
Oxford  University    is  not  sufficient   to    retain  thciu  ; 
tuition  money  not  to  be  confounded   with  fellowship 
revenue,  40oS,  4077. 
Schohirsliips.     See  Fellowslilps  aiitt  Schohrships. 
Schoo/s. 

Kncom-agement  of  divers  studies  in  schools  by  matricu- 
lation paper  of  Exeter  College.  Oxford,  4024—1027- 

Standard  of  school  education  is  improving ;  by  degrees 
it  must  depend  upon  university  reqiurenicnts,  4028- 
40;U). 

In  some  schools,  attention  shown  to  best  puj)ils  appears 
to  be  at  expense  of  inferior  ones,  402S. 

Pupils  from  schools,  in  university  matriculation  exami- 
nations, might  voluntardy  show  knowledge  of  science  ; 
but  classics  and  mathematics  are  more  desirable 
subjects.  4031-103;}. 

Had  training  in    schools    an    impediment   to    study    at 
Oxford  University;  change  in  University  would  pre- 
suppose change  in  schools.  4064— ]0(iS. 
iSrieiice. 

Science  should  not  as  yet  be  considered  a  sine  qua  iion 
for  Oxford  University  degrees,  4005. 

Double  study  of  literature  and  science  not  adapted  to 
Uni\-ersity  students,  401.'»,  4i'23. 

University  science  degrees,  without  any  tincture  of 
literature,  would  be  a  misfortune,  4(tl!'. 

Aptitude  for  science,  do\-elopcd  in  schools,  would  be 
continued  in  the  University,  40(>I*. 

To  promote  scientific  research,  professors  should  be 
relieved  from  much  lecturing.  40~d.  407<>. 

Were  classics  and  mathematics  on  an  equality  with 
science  at  Oxford,  the  gain  to  science  by  the  ac- 
quisition of  a  scholar  would  be  greater  than  the  loss 
to  nmthematics  and  classics,  40S3. 

See  E.reter  College  {Oxford).      Oxford  Uiucersily. 
Students. 

At  Exeter  College.  Oxford,  there  are  160  undergraduates 
in  residence  ;  tive  only  studying  science  ;  one  work- 
ing in  nuiseum.  3;)Sl-39Sri. 

Science  is  encouraged  at  Exeter  College  by  rewards  to 
students  taking  science  lumonrs,  and  remission  of 
fees;  one  or  two  students  liaw  succeeded  in  science; 
one  has  obtained  a  fellowship.  oKr^S.  :i'.m,  oilVS-lOOl. 

Students  in  Oxford  physical  soicuee  schools  ;  fewer  pass- 
meu    now  than  formerly,  but  as  many  for  honours, 

,-i!)ss.  -io;i;i.  408S. 

If  further  aid  be  given  to  honours'  candidates  at  Oxford, 

it  slundd  be  through  professors.  :\9S'.>. 
better  for  students  to  be  disciplined  in  one  svdiject.  than 

to  get  a  degree  through  a  smattering  of  many.  4005. 
Oxford  students,  after  nunleratious,  may  study  classics, 

science,  ^^c. ;  they  may  go  out  in  any  one  school  by 

takimr  an    honour  ;  otherwise    thev    must    go  out  in 

two  schools.  400(!-l012. 
Double   study  of  literature  and  science  not  practicable 

for    Oxford    students ;    houoin-  men    would    Inue    to 

sacrifice  special  study.  4(>l.'>.  401fi.  402:i.  4024. 
Keiection    of    candidates    for    Exeter     Collesie.    (Oxford. 

402(i. 
Failure  of  (Oxford    stuileufs   in   respect  to  Latin  prose. 

4027. 
CIassi,-s  and   mathematics   more   desirable  than  natural 

science  for  entrance  examinations  of  Oxford  stuileiits, 

4o;n-io;!o. 

Assistant  professors  at  Oxford  might  be  aided  by  re- 
turned tuition  money,  if  there  were  a  large  nundier  of 
seieuee  students.  403(;. 

Study  at  Oxford  University  impeded  by  liad  training  of 
stiidents  who  enter.  4()(i,)-l()i;.^. 

Increase  of  quaUfied  stnilcnts  at  Oxford  would  probably 
increase  natural  science  fellowships,  40(i!'. 

interest  of  colleges  at  t)xford  to  have  gooil  classical  and 
nuitliematieal  classes  ;  introduction  of  natural  science 
students  would  dinnm.^b  these.  lOti!).  4070. 


LiGHTFOOT,  Rev.  J.  P.—Sttidents~cont 

Proposed  taxation  of  Oxforil  undergraduates  for  build- 
mg  ]iui'poses ;  increase  of  payments  always  objection- 
able. 40S0. 
Oxford  students   have  the  option  of  studying  natural 

science  now,  4085. 
For  every  student  who  takes  a  pass  degree  at  Oxford 

there  is  one  failure,  408tJ. 
Beneficial  stimulus  afforded  to  students  by  fellowships, 

^  wliich  are  considered  a  great  priz-c.  4(t87. 
Cambridge    students    invited    to    compete    for    Oxford 
schoUu-sbips,  and  Oxford  men  for  Cambridge  scholar- 
ships. 4089. 
Temp/e,  Dr. 
Failure  of  one  of  Or.  Temple's  pupils  in  matriculation 
examination    at    Oxford,    cited    as    a    good    example, 
4021'.  ' 

Trinity  College  [Cambridr/e). 

Scholarships  offered  by  Trinity  Colk^ge,  Cambridge,  fur 
which  Oxford  men  may  compete,  408^). 
Tutors.     See  Assistant  Professors,  ^-c. 
Universil If  College  {Oxford). 

Union  of  University,  Bidliol,  Merton,  and    Exeter   Col- 
leges, for  mathematical  teaching,  4003,  4004. 

MASKELYNE,  PiiotEssoK  NEVIL  S.,  M.A.      (Index 

of  his  Evidence.) 
Aije  of  Students. 

Undergraduates  at  1!)  or  20  years  of  age  could  not  have 

mastered    the    fundamental    branches    of    edncation, 

4137. 
Assistant  Professors,  i)-c. 

Holders  of  fellowships  and  scholarships  at  Oxford  Uiu- 

versity  should  assist  the  professors  in  teaching,  4112. 
Botani/. 

At  Oxford  University,  botany  should  he  encouraged  hy 

fellowships,  &c. ;  but  honours  in  botany  should  be  given 

only  to  those  who  had  mastered  the  fomidatious  of 

science,  4108,  4111,  4129-1143. 
Botany  is  not  adapted  fora  school  of  examination,  411!)- 

4121. 
^yithout  a  knowledge  of  vegetable  physiology,  a  botanist 

would  be  imperfectly  educated,  4132. 
Buck-land,  Dr. 

Good  work  done  by  Dr.  Buckland.  while  professor  of 

mineralogy  at  Oxford  University,  4113. 
Coiiibridt/e  Unirersiti/. 
Teaching  of  mineralogy  at  Cambridge  University  ;  im- 
portant work  done  by  Professor  Miller  and  Dr.  AVhe- 

weU,  4103.4113. 
Clicmistri/. 

Crystallography,  hydrostatics,  heat,  and  magnetism  are 

essential  to  the  education  of  the  chemist,  4100.  4132. 
University  hohours  in  chemistry  should    not   he  taken 

witliout  crystallography.  4105^107- 
Mineralogy  might  be  taiigbt  as  a  classificatory  depai't- 

ment  of  inorganic  chemistry.  411(i— 1118. 
Chemistry  is  one  special  subject  of  Oxford  Uni\ersity 

science  school ;  without  this,  honours  should  not  be 

granted  in  a  classificatory  seieuee.  of  which  chemistry 

is  the  foundation,  4122.  4132—4143. 
CnjstoUoijrcphii. 

Crystallography  is  t:uight  at  Oxford    University   as    an 

alternate  course  with  minerab'o-v  ;  fi\"e  ^ood  students 

attended  last  course,  40lfl-J0:h;. 
Difficulty  of  teaching  ciystallography  at  Oxford,  through 

incthcient  mathematical  knowled2;e  of  students,  40S)7- 

4o;);i. 

Crvstallography    should    be    an    essential    part    of    the 
educatioTi  of  physicists,  chemists,  and  geologists.  4100, 
4132. 
Only  a  moderate  amotnit  of  mathematics  is  essential  in 

the  study  of  crystallography.  4101.  4102. 
\u  Enghmd,  crystallography  is  at  the  lowest  ebb  ;  more 

studied  on  the  contment'.  4103-U05. 
At    universities,    crystallography    should    be    connected 
with  teaching  in  schools  ;  without  it.  honours  sliould 
not  be  taken  in  chemistry,  ^S:c..  410(;.  4107.  4ll;i. 
S]iecial  (.>xford  scholarships  and  fellowships  for  crystal- 
■lography  not  essential.  4108. 
See  Minendor/y. 
De<jreef.     See  Honours. 
Education. 

Eni,disb    people  do    not    feel  the  necessity  of  5-eicntific 
education.  410."). 
l,-n,j/and. 

Low  jtate -of  crv^tallographic   knowledi:je  m   England; 
r.^lUfcrenee  to  scienuo  generallv.  4lO3-4l0:>. 
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Maskelyne,  Pvofrasor  N.  K.— cont. 

Examinations,  ,     ,.    i    ,         i      i        p 

Glassificatoi-y  Hulijects  are  not  adapted  to  achools  ot 
examination,  -J11IM121.  _  ,       ,  i 

Oxford  fellowships,  &(!.,  for  classificatory  sciences,  sliouKl 
be  Riven  after  a  general   and  a  special  examination, 
4129^1131. 
Fellowships  avd  Scholarships. 

Special  Oxford  6cliolar.Hlii|)8  and  fellowships  for  cryfutal- 
lograi)hy  not  essential,  -11118. 

iMany  Oxford  coUcRca  have  ample  funds  I'ur  providing 
fellowship  and  scholarsliip  rewards,  ■IKli*. 

Claasificatory  Bcicnecs  should  he  encouraged  at  Oxford 
hy  special  fellowships  and  scholarsliips  to  candidates 
■who  have  taken  otlier  suhjects  ;  might  lie  granted  for 
three  years,  with  extorisioii  where  holder  assisted  pro- 
fessors, &c., 'IIOS-J 121,  41  iD-ll  II. 

Vinerian  law  fellowships  at  Oxford  are  conferred  as  extra 
rewards,  41.'J.'J, 

Geology. 

Geology  is    only   imiicrfectly   ])ursue(l  at    OxTord    Uni- 
versity ;  it  slioidd  he  encourajfcd  l>y  scholarships,  ^:e., 
40116,-11(18. 
Crystallography  an  essential  ])art  of  the  education  of  a 

geologist,  4in(),  4105. 
Importance  of  mineralogy  as  a  key  to  geology,  4117- 
At   Oxford  University,  honours  in    geology    slioidd   he 
granted  only  to  tliose  who  had  mastered  the  founda- 
tions of  science,  41iW-414.'J. 
Geometry.     See  Muthemutics. 
Gcrmavy. 

Crystallography  is  much  more  studied  in  Ccrmany  than 
in  England,  41114. 
Greek. 

Greek  a  nohler  language  than  Latin;  at  Oxfurr],  Latin 
might  he  dispensed  with  in  ])rcfererice,  4lL'H. 
U'jTioiirs. 

University  honours  in  lieat  or  chemistry  should  not  he 

taken  without  aknowledge  of  crystallograpliy,  1107. 
Oxford  students  can  take  honours  in  the  natural  science 

school  mthout  mathematics,  4l2.'-i-1l25. 
A   science  line,  in    which   honours    might  he  taken,  is 

essential  at  Oxford  University,  4126. 
Classificatory  sciences  at  Oxford  hhould  be  extra  honours' 
subjects,  an{]  granted  (jiily  where  fundiimental  braiicliea 
of  science  have  I;cen  mastered,  111'!'- IM.'i. 
Hyilriislativs. 

A  chemist  wiUiuut  ti  knowledge  of  liydrosl.atirs  would  be 
irjiperlectly  educated,  4i;i2. 
Incdiiic. 

Many  Oxford  colleges  have  ample  funds  for  founding 
scholarship  and  fellowshii)  rewards,  4  |()!J. 
Kidfl,  Dr. 

Good  work  done  by  Dr.  Kidd,  wliilc  professor  of  mine- 
ralogy at  Oxford  1  Ii)i\ersily,  1112. 
Literature. 

Oxford    science    candidates    for    lion  ours    should  :diow 
literary  attainment;  they  should  know  Latin  or  Greek 
before  entering  University,  4127,  4)28. 
Marjdalen  VMleijiL  (Oxford). 

Chair  of  mineralogy  to  he  founded  by  .Magilalen  Colli  ge  ; 
poshKmed  at  jirescnt,  4]  14,  411.7.' 

Mathrmulff-H. 

Jjjjbcdhy  of  teaching  erysl.allograpby  at  Oxford,  ihrougli 

deficiency  of  students  in  irifdheniatics,  4n!>7-40l*l*. 
But  little  matliematics  isreipiireil  for  tlie  study  of  erynliiU 

lograpby  ;  trigonometry  anri  geometry  riufficient.,   I IOI, 

4102. 
The  basis  of  a  scientific   ednciiti.ui    lies   in    mathcrnalical 

trsiining;  this  is  not  sfdIlcKMll y  ii|j|n-iriab-H,    110.^.. 
A    minimum    of    rnathr'ni;il  ics    s-hoMld     be    .Irrnnpnird     of 
■er.^jl.y   uwuvv.   m-1iooI, 
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sciences,  a  ba'iis  i>\' 
to  the  granting  of  )i 


gO.vford  C, 
Icjgr:  )■;  ess, 
en    in    (be    n 


rs,    112 


■nUeven    lor  ptiys.olo- 

iral  vicnce  hebnol  at 
;  b<r  .■hr.silir;,t.ory 
Sbr.ribl  be  essenlial 
II  J:.,    Il,i2     il  1.1. 


Milhr,  I'raps.'^or. 

iJeantirnl  sy..lcfn  of  erystalb.t/n.pby  foMTi.le,!  I,y  j'rorrs.or 
Miller,  of  Cand.ri.ige;  good  work  ilone  bv  bim  wbile 
j.rofessor,  410:i,  411:;. 

Mineralogy. 

Mineralogy  taught  al,  Oxford  Gniversiiy  as  an  alteiTnite 
course  with  crystallograpby  ;  three  studcnb,  aiLi'iided 
lastcouree,  40:Jl-'lo;)fi. 


Markklyne,  Professor  N.  S. — Mineralogy — -cont. 

Mineralogy  is  imperfectly  pursued  at  Oxford  Universityj 
it  should  he  encouraged  hy  scholarships,  &c.,  40!)6, 
4108,4141. 

Were  crystallography  an  essential  part  of  university 
scientilic  education,  professorships  of  mineralogy 
would  be  of  importance,  41l,'i. 

C'hair  of  mineralogy  to  be  founded  by  Magdalen  College, 
Oxford;  matter  postponed  at  present,  4114,  4115. 

Importance  of  mineralogy  in  relation  to  chemistry,  geo- 
logy, and  mining,  4116-4118. 

Mineralogy,  hut  i'or  its  relation  to  mining  industry, 
woiilr]  have  been  absorbed  into  inorganic  chemistry, 
411H. 

Mineralogy  is  not  adapted  for  a  scliool  of  examination, 
411f)-ll2L 

Oxford  University  should  not  grant  honours  in  minera- 
logy, except  to  those  who  have  mastered  the  funda- 
mental branches  of  science,  412y-414.'5. 
See  Cnjstalloijraphtj. 
Mi'iiiir/. 

lint  for    its    relation    to    mining    inilustry,    mineralogy 
would  liave   been   absorbed  into  inorganic  cliemiatry, 
41IK. 
Oxford  Uniocrsil y . 

Study  of  mineralogy  and  crystallography  at  Oxford, 
40.'KM14;j. 

Oxford  students  ;  live  attending  crystallography,  three 
mineralogy,  last  cour.'ses;  many  want  niatliematical 
knowledge  ;  should  have  a  basis  of  mathematics  before 
entering,  40)A'i-4O.'W,  4122-4128. 

Mineralogy  and  geology  are  imperfectly  pursued  at 
Oxford  ;  crystallogra)diy  shouhl  be  connected  with 
teaching;  minerahjgy  has  great  claim  to  recognition 
4I)!h;.  4111';,  4117. 

Honours  at  Oxforit  can  be  taken  in  the  natural  science 
school  without  mathematics ;  there  should  be  a 
science  line  in  which  honours  could  be  taken,  4107, 
412:1-414:j. 

(^.xford  fellowships  and  scholarships  ;  should  be  given  to 
encourage  study  of  classiticatoiy  sciences;  might  be 
granted  for  three  years,  with  extension  where  deserved  ; 
Vinerian  lawfellowshijis,  410H-41 12,4111)^121,  4129- 
llll. 

(JxI'ord  C(dlcges  ;  many  have  ample  funds  to  provide 
rewards  for  scir'nce  ;  decisions  of  l.'ni\'cri,ity  Corainia- 
^ion  unfortunatelv  left  to  .'rdleLics  tliemselves,  4109, 
fill. 

(jiiix]  Work  done  at  0.\binl  hv  jn'ufesnurs  of  mineralogy, 
lll.'i. 

riiair  of  niincralngv  ]n-ii|io-;cd  to  be  endowed  by  Mag- 
dalen (Jollege,  HVj,  411.J. 

Mini;ralogy,  bolaiiy,  geology,and  zoology  are  not  adapted 
to  the  IJni\'erMty  schools;  should  be  rewarded  only 
wbere  fundamental  branches  of  scientilic  study  have 
been  mastered,   lUD,   1120.  4l2i*-n  M. 

0.\l'ord  Mlinuld  not  jiroiioviiiee  a  man  scientifically 
educated  merely  upini  a  knowleilgi;  of  a  classiGcatory 
science,  4121. 

J'liysies,  physiology,  and  (■llemi^try  are  embraced  in  Ox- 
lorrl  University  seicncc  sehoo]  ;  pieliininary  mathe- 
matical knuwlcdgc  shoidd  be  cvarted,  4122. 

Advantage  of  retaining  (Ireek  at  Oxford.   II28. 

Sanscrit  i.'^  much  studied  at  O\fonl;   it,  is  notJi-arl  ofthe 
gcrierul  ci.nrsr,  but  mi-lit  be,   11:..".,  41.(6. 
0.rf.,rd   l'„-'rn-s,!„    (  •<>„u,nssinn. 

DeriMoiis  of  Conmnssioii  uerr  unfurl  unalcly  left  to  col- 
tcL-es  Iheiii-elves  lo  Carry  'nil.    ll  I  1,    111.'.. 

To  (he  iibysieisf,  rryslallograpliy  should  be  an  essential 
p;Ml  ol' educalirni  ;  honours  in  physics  at  universities 
.Oioiild    n,,l,    be   taken    without  cryMallography,    4100, 


no:. 


Illi; 


I'hysn;.  (er, I, , prising  ;dl  branelns  of  imlural  phdosophy) 
is  one  sjurjiil  siibjecl,  ol'  IKIiird  Uimersity  science 
sebnol  ;  \\!llinut  jIiin,  bninnirs  slnnild  not  be  given  for 
a.  i4;isMlie;,(orv  science.   1122,  4  I;i2- 1  M.'l. 

A  cliennsi  wilboiit  !i  kuou'lcd^e  .d' beat,  magnetism,  &C., 
would  be  miperfeetly  educaieil.  Ii:i2. 
I'hi/sio/nf/i/. 

l'hvslM|.,gy    is    one   special 
science 'scIkh-I:    b(ni(,nr 
granted  where  (be  fonilamental 
Klc.  have  not  been  a 


bject  of  Oxfonl  University 
zoology    should    not    bc 
bjccts  !>[  [diysiology, 
,  4122,  l!:i2-ll  i;(. 


Matlienial.iea!    knowledge  is  essential   even  for  iihysiolo- 

gists,  4122. 
A  botanist  witboiit  a  knowledge  of  vegetable  jihysjology 

would  lie  imperfectly  educated,  4132. 
See  Zooloi/y. 
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MaskelvnE)  Profe9.sor  N.  S. — cont. 
Profesfiors. 

Holders  of  Oxford  fellowships  anil  scholarships  should 
assist  the  professors,  411-', 
Prnfcssnrships. 

Were   crystallography   an    essential    part   of    university 
scientific  training;,  professorships  of  mineralogy  would 
be  important,  411,'j. 
Sanscrit. 

Sanscrit  is  much  stuilicd  at  Oxford  ;  not  part  of  general 
course,  hut  might  be,  4Ki5,  'll.'Jf!. 
Schularships.     See  Fellowships  and  Scholarships, 
Schools. 

Classificatory  subjects  arc  not  adapted  to  schools  of  ex- 
amination, 411!)-4!21. 
Physics,  physiology,  and  chemistry  are  the  [iropcr  sul)- 
jects  for  a  science  school ;  a  minimum  of  mathematical 
knowledge  should  be  essential  for  entrance,  4122. 
Good  preparation  in  ])ublic  schools  will  raise  standard  of 
university  science  schools,  4127. 
Science. 

Mineralogy  and  geology  are  only  imperfectly  pursued  at 

Oxford"  University,  4fl9G. 
Crystallography  at  low  eljb  in  this  country  ;  more  studied 
in  Germany  ;  at  universities,  it  should  l)e  connected 
with  teaching  in  schools,  410.'^,  4104,  4106. 
P^nglisli  jteople    do  not   feel  the  necessity  of  scientific 

education,  4106. 
U])on  the  knowledge  of  a  classificatory    science    only, 
Oxford    University    should    not    pronounce   a    man 
scientifically  educated,  4121. 
Science  Schools.     See  Schools. 
Students. 

Oxford    students   of  crystallography    and   mineraloj:(y ; 
many  students  are  deficient  in  mathematics,  and  liave 
been  taught  sei)arately,  4iYXi-W9'.). 
Mathematics  should  he  demanded  of  every  student  en- 
tering Oxford  University  science  school,  4122. 
At  Oxford  University,  students  can  take  honours  without 

training  in  mathematics,  412.'j-4125. 
Students  should  be  able  to  take  honours  in  a  science 
line  at  Oxford  University;  literary  attainment  should 
be  required,  412(i,  4127. 
Oxford   students    should   know   Greek   or  Latin  before 
entering  university,  4128, 
Trigonometry.     See  Mathcmalics. 
Universities. 
At   imiversities,    crystallography    should    be    connected 
with  teaching  of  schools,  410(;,  4107,  411;*. 
See  Oxford  Universitij. 
Viiifrinn  haw  Fellowships.     See  Fellowships, 
n'hewi'll,  Dr. 

(Jood    work    done   by  Dr.   Whewell,  while  professor  of 
mineralogy  at  Cambridge  University,  lll.'i. 
Zoolot/i/. 

At  Oxford  University,  zoology  should  be  encouraged  by 

scholarships,  &c.,  4108. 
Zoology  is    not   adapted  for  a    scliool  of  examination, 

411!M121. 
Oxford  University  should  grant  honours  in  zoology  only 
to  those  who  ha\'c  stndied  the  fundamental  branches 
of  that  science,  4i:i2-4U;J. 
Sec  Fhijsiolofiij. 

LIDOELU    Veuy      Rev.    HENRY    GEORGE,    D.D. 

(Index  of  his  Evidence.) 
Accommodaiioafor  Scinice  Purposes. 

Noble  institution  for  ailvanced  jihysical  teai^bing  at 
Oxford  University,  erected  from  ]trofits  of  Lord 
Clarendon's  History,  4158. 

Anatomy.  ,      ,-, 

Lee's  reader  in  anatomy  in  Christ  Church  College, 
Oxford  ;  salary  .'^00/.,  with  grants  ;  acts  in  concert  with 
university  professors  ;  is  stationed  in  museum  ;  his 
teachinfi'is  jn-eparatory  to    ])rofessionaI  study,  4149, 

4ir)2-4i5(i,  4Ui5, 4i;n. 

Anatomy  is  one  subject  of  examination  for  Christ  Church 
College  studentships,  4214. 
Apparatus  for  Scinice  Purposes. 

Students  of  Christ  Churcli  College,  Oxford,  attend  the 
Hyde  Institute  for  the  physical  apparatus  there,  41.'>8, 
41'G5. 
Assistant  Profe.s.'iors,  Demonstrators,  and  Teachers. 

Teachers  at  Christ  Church  College,  Oxford ;  difficulty  of 

getting  them,  4150,  41.51,  4180. 
Christ  Church  College  reader  in  physica  is  also  demon- 
strator at  Hyde  Institute,  4153,  4154. 
2(5OG0.— II. 


LiDDELL,  Very  Rev.  H.  G.— cont. 
Chemislri/. 

Lee's  reader  in    chemistry  in    Christ    Church    College, 

Oxford ;  salary  '.MM.,  with  grants  ;  does  not  lecture  at 

museum  as  Lee's  reader,  414!),  4152-:U5(). 
Christ    Church     OjlJege    has    a    chemical    laboratory  ; 

students  need  not  go  to  museum  for  practical  chemistry, 

41.57,4165. 
Chemistry   is   one   subject   of     examination    for    ('hrist 

Church  College  studentships,  4214. 
Christ  Church  CoUct/e  (Oxford). 

Dr.  Lee's  foundation  at  Christ  Church  College,  Oxford  ; 

about  2,Ci(M.  a  year  ;  more  than  half  applied  to  science  ; 

all  may  be  ultimately  available,  4144-1148,  4192,  41!>3. 
Headers  in  anatomy,  chemistry,  and  physics  at  Christ 

('hurch  ;  salaries  .'^OO/,,  with  grants  ;    act  with  univer- 
sity professors  ;  mathematical  teachers  paid  from  same 

source,  4141M15(;,I1!>]. 
Lectures  by  ('hrist  Church  College  readers  ;  partly  given 

at  Hyde  Institute ;  open  to  all  university  ;  few  attend  ; 

general  lectures    more   elementary  than  in  museum, 

4 154-41 G5. 
Christ  Church  College  students  ;  all  go  to  museum  ;  few 

compete  for  science    studentships  ;    many    candidates 

are  incompetent ;  senior  students  are  mostly  resident 

in  college,  and  employed  in  college  work,  4154,  4158- 

416.5,4170-4182. 
There  is  a  chemical,  hut  not  a  physical  laboratory,  at 

Chi-ist  Church  College,  Oxford,  4157,  4158. 
Oxford    University  collections  are  mostly  a  loan  from 

Christ  Church  College,  4155,  41.5(>. 
Studentships  at  (>hrist  Church  College  ;  30  junior,  5  in 

mathematics,  5  in  physical  science;  candidates  few; 

senior  studentships  not  awarded  for  science  ;  not  more 

studentships  than  recpiircd,  4166--1180,  4187,  4214. 

Clarendon,  Iiord. 

Hyde  Institute  erected  out  of  the  profits  of  Lord  Claren- 
don's History,  4158. 
See  Hffde  Institute. 

Corpus  Chrisli  Colleye  {Oxford). 

Corpus  College,  Oxford,  of  its  own  free  will,  has  lately 
endowed  a  professorship  in  law,  418!). 
Def/recs. 

Literary  culture  should  be  shown  by  all  taking  degrees 

in  science  at  Oxford  University,  4204. 
Admission  of  Oxford  science  students   to  scliolarsliips, 
imt  not  to  fellowships  without  taking  a  degree,  could 
not  be  a  i)crmanent  system,  4205. 
See  Honours. 
Edacallon. 

Education  in  schools  must  be  altered  fo  increase  science 

candidates  at  Oxford  University,  4175. 
Scientific,  without  literary  culture,  would  not  he  satis- 
factory education,  4220. 
Literary  education  at    Oxford    University    is    not   alto- 
gether without  science,  4221. 
l'}ndowments. 
Dr.  Lee's  endowment  at  Christ  Church  College,  Oxford ; 
more  than  half  aiijdied  to  science ;  all  may  ultimately 
be  available,  4144-4148,  41!>2,  4\m. 
Endowment  of  future  ))rofessorships  at  Oxford  Uni\'er- 
sity  must  come  from  the  colleges,  4208,  4201*. 
Examinations, 

In  elections  to  1  in  every  3  open  junior  studentships  at 
Christ  Church  College,  Oxford,  mathematics  and 
physical  science  are  alternately  subjects  of  examina- 
tion ;  anatomy,  chemistry,  or  physics  recjuired,  4166, 
4168,4214. 
Exaininatio)!  of  Oxford  jiass-mcn  is  more  severe  than 
formerly  ;  more  mathematics  involved,  411)1, 
Fellowships. 

College  fellowships  at  Oxford  University  ;  some  might 
be  retained  as  ))ri7,es,  and  be  terTuinable  in  se\'en  or 
tenyears,  4188,  418f», 
Admission  of  (.)xford  science  students  to  scholarships, 
but  not  to  fellowships  without  taking  a  degree,  could 
not  be  a  permanent  system,  4205. 
Oxford  fellowships  are  more  for  literature  than  science  ; 
with  more  fellowships,  there  might  be  more  scientific 
students,  4215—1217. 
"While  university  fellowships  are  given  for  one  kind  of 
education,  schools  will  prepare  with  special  reference 
to  it,  4218. 

See  also  Scholarships, 
Honours. 

Students  attending  Lee's  readers'  lectures  at  (.'hrist 
CHuirch  College,  Oxford,  are  all  going  out  in  honours, 
4162. 

3  P 
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LiDDELL.  Voy  Rev.  H.  G.-Honours^cont 

Oxfov.l  lionoiirs-  men  slioulil  nut  be  forced  to  taku  more 
tlni.  one  Kubjcct ;  they  can  pursue  then-  own  line  ot 
stLidv  al'tt^i-  a  certain  time ;  should  show  litcniry  cul- 
ture, but  at  any  period.  -11S3,  -lUIZ-U!'^*. 

^rhri^U'Uui'cli  College,  Oxford,  nnider  in  physics  is  also 
demonstrator  in  the  IIy<h'  Institute,  -IlfA  4U>4,  -lloj. 
OsfV.rd  students  of  physics  will  ahviiys  f.-o  to  the  Hyde 
Institute  for  the  valuable  appiivatus  there,  lldS. 

"lcc's  foundation  at  Christ  (^liureli  Cone^^c,  Oxford  is 
about  2,(!I10;. ;  more  than  half  aiiplird  to  science  ;  the 
whole  may  ultimately  be  available,  4\45-A\4S,  4VJ2, 

8ce  Salaries. 
Ldhnratnries.  -     ,    ,     , 

Christ  Cliurch  College.  O\for<l,  luis  a  chenneal,  but  not 
a  pliyslcal  laboratory.  -4157,  liriS.  -ll(>5. 

rrofes&orshi|)    in    law   lately  founded   and    endowe.l  by 
Corpus  ('ollege,  Oxford,  -ilSlt. 
hectiires. 

Lectures    by  Lee's   readers    at    Christ    Church  (  oUckc. 
Oxford ;    open  to  idl  university  ;    attendance  small  ; 
mi.re  elementary  than  in  museum.  415-1-4165,  41!J0. 
L.,i;  Dr.     See  Chris/  Church  Collcjc  {Oxford), 
hiteralnre. 

AVherc  science  is  severely  taught,  students  might  ])re£er 

Idcrature,  41/6. 
Oxford  pass-men  should  exhibit  literature  and  science; 
honours'  men  should  show  bterary  culture,  but  at  any 
period,  4IKi-4186,  411*5-4204. 
Desirable  that  honours'  men  in  classics  at  Oxford  should 
show  l^nowledge  of  science  ;  hut  system  not  to  be  re- 
commended at  present,  42n()-|-Ji)4,  4l'i'2. 
Literary  culture  should  he  required  of  all  who  ]iass  the 

Oxford  curriculum,  420,"3. 
More   Oxford  fellowshi]is  are  given  for  literature   than 

for  science,  4215—4217. 
Scientific,  without  literai-y  culture,  wuukl  not  !)e  satis- 
factory education,  422(1. 
Literai-y  education  at  Oxford  Uni\'er3ity  is  not  altogether 
without  science,  4221. 
MdlheriKitUs. 

iMathcmatieal  teachers  at  Christ  Church  College.  Oxfurd  ; 
paid  jiartly  from  Dr.  Lee's  fund  and  pai'tly  fiuui  the 
tutorial  fund,"415(l.  4151. 
Mathematics  unil  i)hysical  science  are  alternate  subjects 
for  one  in  three  studentships  at  Christ  Church  College, 
Oxford,  41  (iM. 
Examination  of  Oxford  jiafis-mcn  involves  more  mathe- 
matics than  formerly,  41!M, 
Orif/indi  Research. 

Professors  devoted  to  research  ahouhl  reside  in  Oxfi>rd 
University;  one  or  two  there  n()w  ;  many  of  the  uni- 
versity   ]irofeasors  have    leisure    for    research.    4225, 
422f>.' 
Oxford  Uiiivrsily. 

Christ  f'hurch  College  readers  ;  act  with  university  pro- 
fessors;  ])hysiology  reader  is  stationed  in  university 
museum;  lectures  open  to  all  university,  4152-4155, 
415!*,  4Ui5. 
Biiik  of  university  collections  belung  in  (.'hrist  Cluireh 

College,  and  are  deposited  in  )tL(i>;euin.  4155,  !15(i. 

AdvaTiccd  instruction  in   physics.  &c.  gii'cji  m  Ihc  llyrlr 

Institute  ;   valuable  apparatus  there,  4  15,'i,  4  i5S,   1 1(i5. 

Oxford    students  ;      nmnber    in    nni\(rsil.v    iiicii'it^intr  ; 

pass-men  shonid  show  literahirr  iind  .sen' nee  ;  In-uours' 

rncn    slioiild    exhihit    liferiiture,    but    :d.    any    |nTind  ; 

elas.sienl    honours'   men     might     sliow     kmtivlcdge    i.l' 

science,  but  not  to  hi;  retionirncrnlrrl   atjJi'eHent     11(1,'; 

41^^.'i-4!H(;,  41!J7-41I)!*,  42(11)    iL'dl. 

Altcriitii.n  in  sr;hoti!n  csseiitiiil  tu  inciTa,se  Ciirtdid;ites  for 

science  imi/.r-s  at  OxO.rd,  II  7  I.   1175. 
'I'm  enc(inr;igc  science,  [ircni^nt  nii-ari:i  (.1'  niiivri'silv  inii;ht 
beerili,rged  ;  sn|>[>ly  w,w  h  fr|nid  l.o  d.riiiind, '  1 1  7,4. 

Oxf'.nl  (ellowsliips;   tlicrc  slnnild    l.r  s r  ln'nii]i;d>le  in 

seven  or  fen  years  ;  nbjn-tion  lo  admission  nf  , seizure, 
fituttents  to  i^eholartlilijH.  X'f,,  bill,  fidI,  In  frllnwsbiris 
wit,lioiittii,king_iipjm-d(-nT;  niuiv  frllnwnlii|i,s  rni[,dit 
create  more  scJenee  Ml.ndciil.N,  llHM  IIM'I  I"(I5  p'K* 
4217. 
Many  Oxford  colleges  are  or  wdl  br  Milc  io  cnritrilmte 
towards  a  univ(Tsity  ed'H-;it,inri  ■  niu\i,  li;i\'''  dmic  no 
4 1  HI*.  '  ■  '    ' 

Oxford  profmsorsliips  ;  Cnrpn.s  Cnllc-c  has  founded  a 
professorship  in  law;  endowim^nt  (jf  I'utnre  prnfcssor- 
siiips  must  come  from  the  colleges,  ■liH!*,  42n«,  42(1!*. 


LiDDELL,  Very  Rev.  H.  G. — Oxford  University — cent. 

Examination  of  Oxford  pass-men  is  more  severe  than 
formerly  ;  it  involves  more  mathematics,  41!J4. 

Literature  should  be  required  of  all  who  pass  the  Oxford 
curriculum  ;  literary  education  of  Oxford  is  not  with- 
out science,  41i*a-4'204,  4221. 

Oxford  jirofessors;  should  be  appointed  as  need  arises ; 
eminent  men  devoted  to  research  should  reside  in 
university  ;  many  university  teachers  have  leisure  for 
research  now,  42(Ki,  4207,  4224-422fi. 

Oxford  University  should  be  a  school  for  furnishing 
access  to  the  means  of  combining  practice  with  instruc- 
tion, 4210,  4211. 

ParVw  ment . 

Junior  studcntshi|)3  for  physical  science  a^varded  by 
Christ  Church  (JoUege,  Oxford,  under  Act  of  Parlia- 
ment, 41(JG. 

P/ajsics. 

Lee's  reader  in  physics  at  Christ  Church  College,  Oxford ; 
salary  .'iOO/.,  with  grants  ;  acts  in  concert  with  univer- 
sity professors,  414!*,  4152-4155. 

No  jdiysical  laboratory  at  Clirist  Church  College; 
students  go  to  1  lyde  Institute  for  the  valuable  appa- 
ratus. 415S,  .lUi5. 

Physics  is  one  subject  of  examinatLon  for  Christ  Church 
College  studentships,  4214, 

Physioloffij. 

The  Christ  Church  College,  Oxford,  reailer  in  physiology 
is  stationed  in  the  University  Museum,  4155,  41G5. 

See  Aiiatoniij. 

Pracfkol  Jnsln'r/Joi/. 

Oxford  University  should  be  a  school  for  furnishing 
access  to  the  means  of  combining  jjractice  with  instruc- 
tion. 4210,  4211. 

For  jiractical  instruction  in  chemistry,  Christ  Church 
College  students  need  not  go  to  University  Museum, 
4165. 

Professors. 

lieaders  in  anatomy,  chemistry,  and  physics  at  Christ 
Church  College,  Oxford  ;  act  with  university  jjrofes- 
sors ;  they  are  classed  as  students,  414!*,  4152-4156, 
417!*. 

Better  to  appoint  Oxford  professors  as  need  arises  ; 
increase  unnecessary  at  present,  42()(!,  4207. 

Oxford  University  should  have  po\vcr  to  aiipoint  profes- 
sors devoted  to  special  teaching.  4224. 

Resident  jirofessors  devoted  to  research  desirable  in 
Oxlbrd  University ;  one  or  two  there  now ;  many  of 
the  jirofessurs  have  leisure  for  researeb,  4225.  4226. 

Professorfih'j'S. 

(Jorjtus  ('ollege.  Oxford, has  lately  founded  and  etulowed 

a  ])rofessorship  in  law,  41SI'. 
Endowment  of  futrLn-  I  Oxford  profL';:3orslupS  must  coiue 

from  the  colleges,  4208,  420!J. 

Riid'hrrs.      Sue  under  Prnfe^snr^. 


Lee's  readers  in  anatomy,  chcmistrv.  ;iud  phvsics  at  Christ 
Church  College.  Oxford,  have  .'illll/,.  witJi  gr:ints  from 
tutorial  fund  ;  niatheinatieid  teai'hcrs  arc  paid  from 
samesmu'ce,  41  ill,   11511. 

!Schn/„rsln'/>^. 

Cln-ist  Cliurrh  Cunege.  Oxford.  physic;d  science  student- 
ships |or  scholarshii>s) :  there  are  to  be  .'U  open  junior 
sliuW.ntshii.s,  be.sides  21  IVu-  Wesluiinster  School;  of 
,';0  in  IS7(1.  5  were  for  nialhemiitics  ami  5  for  physical 
si'iciM'e  ;  i'i'w  c;indida1cs  from  judilic  schools;  senior 
siudrnLslups  not  awarded  for  seience,  11  (i(i-41S0,  4217- 

Not  iiMMv  sludcntships  at  ('hrist  Church  than  lU-e 
ir,|nnrd  for  .■ollege  business.   11S7. 

Admission  nl  Oxford  .seience  students  to  scbolai'ships, 
bill,  not  to  fellowships  without  taking  a  pass  degree, 
eniiid  iiul  be  a  penmment  wv,stem.   1205. 

XufnlMT  nf.'nndiiiale.s  for  t'hrist  ('hnreli  open  sludent- 
sliips  does  nut:  imply  need  of  more  professors.  42(t7. 

l''nr  ('lirist  Cliiirrh  studenlshi|is,  ana1<)niy,  ehemistry.  or 
pliy^ics  is  required,  with  any  special  subject,  4214. 

Alteriition     in     school    educiitiou    esseiitinl     to     increase 

seieiier  cii.ndiihit.es  ;d.  Oxford  University,  4175. 
l''or  Christ  I  'linirli  CiiUcge  studentslii|)a  there  have  been 

lint,  few  ciinilidntes  from  the  yreat  i)ublic  sclnuils,  41/5, 

4217- 
While  university  fellowships  are  gi\-en   for  one  kind  of 

e<lucati(m,  schuuls  will  ])repare  with   special  reference 

to  it,  42 IH. 
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LiDDELL,  Very  Rev.  H.  G. — cont. 
Science, 
Examination  for  studentships  at  Christ  Church  College, 
Oxford,  is   in  anatomy,  chemistry,  or  physics  ;  special 
subjects  may  be  added,  4214. 
All  persons  taking;  degrees  of  science  at  Oxford  Univer- 
sity should  show  literary  culture,  4204. 
Scientific  without  literary  culture  would  not  be  a  satis- 
factory education,  4220. 
Literary  education  at  Oxford  University  is  not  altogether 

without  science,  4221. 
Pass-men  (not  honours'  men)  at  Oxford  should  exhibit 
both  literature  and  science  ;  pass-men  are  not  oblif^ed 
to  do  so  now,  4183^186,  4195. 
Objection  to  scientific  work  being  added  to  final  classical 

schools  at  Oxford  University,  4200,  4201,  4222. 
Desirable  that  persons  taking  classical  honours  at  Oxford 
should  exhiliit  knowledge  of  science ;  but  not  to  be 
recommended  at  present,  4202, 
Where  science  is  severely  studied  as  at  Oxford  University, 

doubtful  if  students  would  prefer  it  to  classics,  4I7(i. 
Science  could  be  promoted  at  Oxford  University  by  en- 
largement of  present  means  ;  supply  is  equal  to  demand 
now,  4178. 
Dr.  Lee's  foundation  at  Christ  Church  College,  Oxford ; 
more  than  half  applied  to  science;  all  will  be  appli- 
cable, if  required,  4145^148. 

See  Christ  Church  Colleye  (Oxford). 
Students. 

Christ  Church  College,  Oxford,  students;  number  at  Lee 
readers'  lectures  not  large  ;  generally  are  men  going  out 
in  honours  ;  all  attend  museum  ;  not  many  for  science 
studentships  ;  not  up  to  mark  ;  senior  students  few ; 
mostly  reside  in  college;  all  employed  in  college  work, 
4158-41C5,  4170-4182,  4207,  4214. 
Considerable  increase  of  students  in  museum  at  Oxford, 

41(J3. 
Students  would  prefer  classics  where  science  is  severely 

studied,  4176. 
Enlargement  of  present  means  of  Oxford  University  is 

sufficient  to  encourage  students,  4178. 
Oxford  pass-men ;  should  show  literature  and  science  ; 
they  have  more  difficult  examination  than  formerly — 
more    mathematics;     necessity    of    producing    exact 
knowledge  is  the  difficulty  with  pass-men,  4183-4186, 
4194-4196. 
Honours'  men  at  Oxford  can  pursue  their  own  lines  of 
study  after  a  certain  time ;  they  should  exhibit  literary 
knowledge,  but  at  any  period,  4197-4199. 
Literary  culture  should  be  required  of  all  Oxford  students, 

4200-4204. 
Admission  of  Oxford  science  students  to    scholarships 
and  honours,  but  not  to  fellowships  without  taking  a 
pass  degree,  could  not  be  a  permanent  system,  4205. 
With  more  fellowships  at  Oxford,  there  might  be  more 
scientific  students,  421  (!,  4217- 
Studentships.     See  Scholarships. 
Teachers.     See  Assistant  Professors,  Sfc. 
Westminster  School. 
Twenty-one    studentships    at    Christ     Church    College, 
Oxford,    are    set    apart    for    boys    from    Westminster 
School,  4170. 


SCOT!',  Thk   Very   Rev.    ROIJERT,  D.U.     (Index  of 
his  Evidence.) 

Accommodation  for  Science  Purposes. 

Museum  buildings,  &c.  at  Oxford  have  liecn  munificently 
contributed  to  hy  colleges,  4859. 

A(/e  of  Students. 
'Older  students  enter  Oxford  and  Cambridge  now  from 
Scotch    Universities;   IJalliol   College  undergraduates 
have  matriculated  at  25  years,  4848. 

Apparatus  for  Science  Purposes. 
Teaching  apparatus  and  appliances  at  Oxford  University 
have   been  liberally  contributed  to  by  the  colleges, 
4859. 
Asdstant  Professors,  Teachers,  t^c. 

Science  teaching  in  endowed  schools  may  increase  the 
number  of  Oxford  men  studying  to  become  teachers, 
4878. 
Balliol  College  (Oxford). 

Chemical  laboratory  at  Balliol  College  formerly ;    not 

used  now,  4820,  4836. 
Students    of    BalUol    College ;    good    com[)etitors  for 
natui'al  science  scholarships;  many  students  become 
teachers  in  schools^  4H2()^mi,  4i^17. 


Scott,  Very  Rev.  Vi.— Balliol  Colleye  (Oxford)— coni. 

Balliol  College  fellowships,  scholarships,  and  exhibi- 
tions; no  fellowships  for  natural  science;  scholarships 
for  natural  science  in  alternate  years ;  mathematical 
scholarship  lately  instituted  ;  exhibitions,  4820-4826, 
4829-48;j2,  4841-1843. 

Exaniinationa  at  Balliol  College  ;  same  examination  for 
scholarships  and  exhibitions,  4826,  4S27,  4841-484.'! 

Combination   of  Balliol  and  New  Colleges  for  lecture 
purposes,  4834. 
Camhridije  University. 

Tendency  of  Cambridge  students  to  matriculate  at  a  later 
age,  4848. 

Students  having  the  Cambridge  degree  are  admitted  to 
Oxford    Univerfiity ;    they  may   then    pursue    science 
alone,  4849-1852.' 
Chemistry. 

BaUiol  College,  Oxford,  founded  a  chemical  laboratory ; 
not  used  now ;  students  go  to  University  lahoratorv, 
4820, 4836.  ^  ^ 


Cand)ridge  degree  is  accepted  for  adniission  of  students 

by  Oxford  University  ;  they  may  then  pursue  science 

alone,  4849-4852. 
For  Oxford  pass  degrees  Greek  should  be  required,  except 

where  great  attainment  in   another  shape  might  be 

procured,  4875,  4876. 
'Education. 

Teaching    of  Oxford  University  is  in  the  direction  of 

classics  rather  than  of  science,  4844,  4845. 
Preeiousness  of  the  study  of  language  as  an  element  of 

training,  4846. 
Examinations. 

Examinations  for  Balliol  College  exhibitions  comprise 

classical,     matliematical,     historical,    and     scientific 

subjects,  4826,  482?. 
Balliol  College  scholarships  and  exhibitions  are  filled  up 

from  same  examination,  4841-4843. 
In  an  initiatory  examination  at  Oxford  of  students  en- 
tering   from    endowed    schools,   literature   might    be 

lessened,  4846-1848. 

Exhibitions.     See  Scholarships  and  Exhibitions. 
Fellowships. 

No  fellowship  for  natural  science  has  been  given  [)y 
Balliol  College;  college  might  do  so,  hut  the  few 
fellowships  and  difficulty  of  securing  tutorial  statf  are 
drawbacks,  4829. 

Greater  part  of  BalHol  College  fellows  are  employeil  in 
college  work,  4830-4832. 

Many  fellowships  in  different  colleges  at  Oxford  have 
been  annexed  to  professorships,  4837- 

Objection  to  diminishing  number  of  fellowships  ;  restric- 
tion of  tenure,  in  ease  of  non-residents,  preferable, 
4838-4840,4860,4861. 

Gtasffow  University. 

Undergraduates  from  Glasgow  University  have  matricu- 
lated at  BaUiol  College,  Oxford,  a'i  late  as  25  years, 
4848. 
Greek. 

Imi)ortance  of  requiring  Greek  at  Oxford    University, 
except  where  great  attainment  in    another   direction 
might  be  gained,  4855,  4856,  4875. 
Intrinsic  value  of  Greek  far  above  that  of   Latin,  4864- 
4868. 
Income  and  Expenditure. 

Oxford    University  has  devoted  all  its  savings  i'nr  the 

last  10  years  to  the  prosecution  of  science,  4837. 
Colleges  at  Oxford  have  contributed  mimificently  to 
])romote  science  in  the  University  ;  out  of  their  surplus 
funds  colleges  might  form  science  endowments  for 
themselves;  unwillingness  of  some  colleges  to  apiiro- 
priate  their  funds  to  University,  4859—1863. 

hahorolori.es. 

Chemical  laboratory  formerly  at  Balliol  College,  Ovford  ; 

students  work  in    University    laboratory  now,  4820, 

4836. 
hanywKjes. 

Value   of    the    study    of  languajres    as    an    clenu'iil.    ol' 

training,  4846,  -1864-1876.  ' 
Importance  of  Greek;    its  superiority  io   l..atin,    1S55, 

4856,  4864-1868,  4875. 
Study  of  a  dead  language  more  scientific  than  study  of  a 

hving  one,  4869-4874. 

hathi. 

Latin  is  of  more  use  in  common  life,  Init  Greek  is 
infinitely  above  it  in  intrinsic  value,  4864-4868. 
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Scott,  Very  Rev.  R. — cont, 

Ziectures.  ,     »t         /-^  h 

Combination    of    Balliol    College,     and    New    College, 
Oxford,  for  lecture  purposes,  -4834. 

Literature. 

Case  of  a  successful  competitor  for  a ,  Balliol    t.ollcge 
natural  science  scholarship  being  found  wanting  in 
classics,  482J,  48i?3. 
Balliol  College  scholarships  generally  are  distinctively 
classlca).  4825. 
*The  character   of  Oxford  Tlniversity  is  literary,    4814, 
4845. 
At  Oxford,  literature  might  he  lessened  {not  given  uj))  in 
the    case    of  jiupils    entering  from  endowed  schools, 
484fi-1848.  4852. 
See  Lanjuaffes. 
M'llJiematics. 

Mathematical    scholarship    lately    instituted    at    Balliol 
College,  Oxford,  4824. 

Nm  College  (Oxford). 

Combination  of  New  College  and   Balliol  College    for 
lectiire  purposes,  4833. 

Oxford  Un'wersity . 

Colleges   at    Oxford ;  their   comliination   may   promote 

science;  their  munificent  contributions  to  museums. 

&c. ;  might  form    collegiate  endowments  for  science  ; 

indisposition  of  some  to  aj)pro|>riate  their  endowments 

to  University,  483;i-4837,  485,'>-48()3. 
Oxford  fellowships  and  scholarships  ;  many  fellowships 

annexed  to  professorships  ;  objection  to  diminishing 

number  of  fellowships  ;   more  scholarships  wanted  for 

science,  4837-J840, 4857,  4858,  4860.4861. 
Character  of  Oxford    University   is    distinctly  literary, 

4844,  4845. 
0.\ford  students  ;  matriculate  later  ;  attracted  by  science, 

but  not  greatly  ;  more  science  scholarships  should  be 

offered    them,    484G-4848,   4852-4854,    485?,    "^^^'ot^, 

4864-4878. 
Oxford  examinations  ;  initiatory  examination  of  pupils 

from  endowed  schools  undesirable,  4846—4848. 
Cambridge  degree   accepted  by  Oxford  University  for 

admission  of  students  who  desire  to  pursue  science 

alone,  484:)-(852. 
Importance  of  retaining    Greek    at   Oxfurd    University, 

4855,  4856,  48/5. 
Oxford    professorships ;    University  has    dealt    liberally 

■svith  those  for  science,  4857,  485!). 
Oxford    degrees ;     Greek    shoulil    be    reqiiireil    for  [pass 

degrees,  except  where  special    attainnienb   is  shown, 

4875,  48/6. 

See  Balliol  CoUefjc  [Ox/oril). 

Professor  sh  ips. 

Many  fellowships  in  different  colleges  :it   Oxford  have 

been  annexed  to  ]jrofessorshi[is,  4837- 
Oxford  University  has  dealt  liberally  with  scientific  jiro- 

fessorsliips,  4857,  485iJ. 
Scholars/lips  and  Exhibitions. 

Natural  science  scholarships  at  Balliol  College,  Oxford, 

g-iven  in  alternate  years  ;  tenable  for  three  years  ;  can- 
didates fairly  good,  4820-4822. 
Mathematical  scholarship  lately  instituted  at  Balliol  ('ol- 

h;ge.  4S24. 
Balliol   (J oHege  scholarships  generally  are  distinctively 

classical ;  difficult  to  alter  tlicm,  4^^.-). 
Minor    exhibitions    lately    created    at    Balliol    College; 

natural  science  inchidcil  with  other  .suljjects,  I82(». 
Scliolarshi|is  given  by  some  colleges  at  Oxford  ;  might 

be   more  extended  to  science    otudcnty,  4837,  4857- 

4H5'.). 
Balliol    Collegia    exhibitions     arc    filled    up    finjii    siiiiic 

exarninii,tion  as  scholarships  ;   ])y  re4<j]ution  of  coUca', 

they  might  be  given  for  science'    ISfj     18  13. 
School.^. 

Literature  might  lie  lessened  (not  given    ii|)l  for  pupils 

from   endowed    fichools    entering    Oxlord'  to    si  udv 

science,  4846- I8IH,  4X52. 
More  sl;udents  at  (Jxford  would  be  utiv-.u-.U-j]  to  .sciciurc  if 

preparation  in  public  schools  were  better,   1853,  4851 
Many  Balliol  College  idtudeiits  iiave  hceomc  teachers  in 

scliools,  4877. 
'I'cachtng   of  science  in   endowed   scliouh  luiiv   inrvrnyr. 

number  or  Oxlord  men  studying  lor  LeaclierM,  ^H7>^ 
Scimce. 

I'romotioii  of  science  at  llalliol  College,  Oxford,  fsl't^ 

(Science  promoted  at  Oxford  by  condHuation  f»f  cidleges  ■ 
the  University  has  devoted  ail  ita  suvinga  fur  the  lust 
10  years  to  aeieuce,  I833-48;J7. 


Scott,  Very  Rev.  R. — cont, 
ScodaJid. 

Students  from  Scotch  Universities  enter  Oxford  and 
Cambridge  later  than  formerly,  4848. 

Students. 

Balliol   College  chemistry  students  work  in  University 

laboratory,  instead  of  in  their  own,  4820. 
Good    candidates   have   competed    for    Balliol    College 

natural   science  scholarships  ;  case  of  successful  can- 
didate being  found  wanting  in  classics,  4822,  4823. 
Literary  requirement  might  be  lessened  (not  given  up) 

for  ()xford  students  entering  from  endowed  schools 

4846-4848.  48.52. 
Tendency  of  students  to  matriculate  later  at  Oxford  and 

Camltridge ;      undergraduates     from     Glasgow    have 

matriculated   at  Balliol    College  as  late  as  25  years, 

4848. 
Oxford  students  are  attracted   by  the  science  course,  but 

less  than  could  be  wished,  4853,  4854. 
Scholarships   at   Oxford    should    he   more   extended  to 

science  students,  4857,  4858. 
O.xford  pass-men   should  exhibit  Greek,  except  where 

great   attainment    of  another  kind  might  be  shoivn, 

4875.  4876. 
Value  to  students  of  training  by  language,  4846,  48C4- 

4876. 
Many    Balliol     College    students    become    teachers    in 

schools,  4877- 
Science    teaching    in    endowed    schools    may    increase 

number  of  Oxford  men  studying  for  teachers,  48/8. 

Teachers.     See  under  Assistant  Professor.^,  ^-c. 


FOWLER.  The  Rev.  THOMAS,  M.A.     (Index  of  his 

Evidence.) 
Appointmeiifs. 

Oxford     University    professors    should     take    part    in 
appointment  of  assistant  jirofessors  ;  varietv  in  mode 
of  appointment  of  professors  desirable,  13,721-13,726. 
Assistant  Professors. 

Importance  of  instituting  a  new  class  of  assistant  pro- 
fessors at  Oxford  University,  13,668-13,752, 
At  Oxford  University,  the  terms  '*  jirofessors  "  and  "  pro- 
fessnrs-in-chief "  would    he    preferable    to   "assistant 
professors  "  and  "  professors,"  13,718. 
Collpffes. 

Smallness  and  isolation  of  colleges  are  obstacles  to  col- 
legiate teaching  at  Oxford ;  some  colleges  should  be 
grouped,  13,676-I3,6f'9,  13,730-13,748, 
Ediicaiiori. 

Education   at  Oxford  University;  professorial,  tutorial, 
and  ])rivate  teaching;  latter  decreasing,  13,659-13,752. 
Examinntions. 

Estaljlishment  of  new  schools  of  examination  at  Oxford 
University  has  extended  the  curriculum.  13,7(^0. 
Fellowships. 

Fellowships    at    Oxford;     terminable    fellowships    sug- 
gested ;  opinion  l'a.\-onraldc  ti>  comerlm^  many  fellow- 
ships into  i>rofes30rshi])3,  I3,7.'i7,  l;<,745. 
Income  ami  I'Jir/ioiditiirc. 

Uevennes    of   (.Jxforil    University,    even    after    ro-dlstri- 

bution,  will  not  allow  large  sli"pends.  13,66!). 
Ocsirability  of  instituting  tcnuinablc   profe.--snrshi[is  at 
Oxford  Lniversity.  with  31)0/.  or  400/.  incoino,  13,661). 
I'lconoiny  of  funds  would   result  fi-oni    fusion  of  colleges 
at  Oxford  Ciiiverbity.  13,7;i(l-13,735. 

Advankigr  of  comliining  lectures  at  Oxford  University; 
sy.'^tern  ti-an.sitiiniai  ;  scheme  could  be  better  carried  out 
by  Univer.-ily.  13,661-13,666,  I;i.678-I3,6!i;). 

At  OxI'onI  Uiiiveraity,  professors,  assistants,  and  teachers 
should     meet    each    term    to    arrange    their    lectures, 

I3,7i:)-i;(,75l. 

Ori;/inal  liv^vnrvh. 

Oxfonl    iirolessors   should   he   greatly  engaged   in   the 
advanceiiuut  id' learning  and  science,  13,674,  13,675. 
Oxford.  Viiirn-sihj. 

Oxford  University;  a  hierarchy  of  offices  essential; 
orgamzatKm  of  University  and  its  colleges  <lcsirablc; 
obsliudcs  to  fuaioii  of  corporations,  13,668-1,3,752. 

Governing  bodies  of  colleges  at  Oxford  should  be  re- 
organized, 13,737-i;i.73!J. 

I'roiiosals  fur  improvement  of  Oxford  University, 
13,752. 

Sec  Professorships,  &c, 
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Fowler,  Rev.  T. — cont. 
Professors. 

Oxford  University  professors ;  increased  number  desir- 
able ;    they   should    have    assistants,   and    time    for 
research,  13,658-13,752. 
Professorships. 

At  Oxford  University,  there  should  be  new  professorships 
for   subjects    unrepresented ;    assistant  professorships 
for    subjects   widely  studied ;    and    non-resident   ter- 
minable professorsidps  for  lecture  purposes,  13,658- 
13,752. 
Oxford  University  desirous  of  converting  many  fellow- 
ships into  professorships,  13,745. 
Desirability  of  founding  professorships,  &c.  within  the 
colleges  at  Oxford  University,  13,737. 
Science. 

Increase  of  professoriate  at  Oxford  University  desirable, 
chiefly  for  natural  science,  13,668-13,752. 
Students. 

Students  of  Oxford  University  would  greatly  benefit  by 
extension  of  professoriate  and  grouping  of  colleges, 
13,667,  13,689,  13.6D0. 

LAWSON,  Professor  MARMADUKE,  M.A.     (Index 

of  his  Evidence.) 
Accommodation  for  Science  Purposes. 

Accommodation    at    Oxford    Botanic    Garden ;     houses, 
cabinets,  &c.  required  ;  library  should  adjoin  herbarium 
and  museum,  13,754-13,810. 
Botany. 

Botanic  Garden  of  Oxford;    founded  for  scientific  in- 
struction   and  research ;    it   wants   funds,  additional 
houses,  &c.,  13,754-13,810. 
Valuable  berliarium  at  Oxford   Botanic  Garden,  13,759, 
13,760,  13,795-13,797,  13,806-13,809. 


Lawson,  Professor — Botany — cont. 
Botany  almost  ignored  at  Oxford  University ;  it  should 
be  promoted   by  a  scholarship,   &c.,   13,761-13,780, 
13,811,  13,812. 
Degrees. 

Botany  should  be  required  for  a  degree  in  the  biological 
school  at  Oxford  University,  13,761-13,780. 
Examinations. 

In  biological  examinations  at  Oxford  University  botany 
has  no  place,  13,779,  13,780,  13,814. 
Income  and  Expenditure. 

Funds  wanted  for  Oxford  Botanic  Garden;  income  630/. 
and  100/.  for  repairs,  13,755,  13,770,  13,781-13,783. 
Libraries. 

Library  at  Oxford  Botanic  Garden  should  adjoin  her- 
barium and  museum,  13,759,  13,760,  13,798. 

Museums. 

Museum  at  Oxford  Botanic  Garden  ought  to  be  re- 
modelled, 13,759,  13,760,  13,798,  13,804. 

Original  Research. 

Botanic  Garden  of  Oxford  was  founded  for  scientific 
research,  13,754. 

Oxford  University. 

Botanical  science  at  Oxford  University  ;  almost  ignored ; 
it  should  be  essential  for  degree,  &c.,  13,753-1.3,815. 
Scholarships. 

No  scholarships  at  Oxford  University  for  botany;  even 
a  small  one  would  be  valuable,  13,/75,  13,811-13,814. 
Students. 

Few  students  of  botany  at  Oxford  University  ;  a  scholar- 
sbipwould  attract  them,  13,772, 13,799-13,803, 13,811, 
13,812. 


University  of  Cambridge. 


CHALLIS,  Rev.  JAMES,  M.A.    (Index  of  his  Evidence.) 
Accommodation  for  Science  Purposes. 

Want  of  accommodation  for  experiments  in  physics  at 
Cambridge    University;    remedy    in    progress,    4234, 
4235,  4239. 
Laboratories    for   physical    teaching    provided  by  some 
colleges  at  Cambridge  University,  4240. 
Airy,  Professor. 

Professor  Airy's   lectures  at   Cambridge    University    in 
1826  gave   a  great  impulse  to  study  of  physics,  4232, 
4284. 
Apparatus  for  Science  Purposes. 

Want  of  physical  apparatus  at  Cambridge  University ; 
remedy  in  progress,  4234,  4235,  4243. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

Demonstrator  and  assistant  for  experimental  physics  to 

be  appointed  in  Cambridge  University,  4235,  4291. 
Tutorial  teaching  is  adapted  to  general  students  ;  pro- 
fessorial teaching  to  the  higher  class,  4242. 

Astronomy.  .       .     ,,  ■  ,    j  *.    p  ,.i 

Astronomical  physics  is  the  special  department  of  the 
Cambridge  Lowndean  professor,  4236. 

Botany.  ^  ,-  i  ■   i.i. 

Cambridge   candidates   for   an   ordinary   degree  might 

attendlectures  on  botany,  4265,  4267. 
Botany  is  an  educational  study,  but  m  a  different  sense 
from  the  study  of  physics  associated  with  mathema- 
tics, 4267- 
Cambridge  Observatory.  .  c      w 

Plumian  professor  of  astronomy  is  chiefly  confined  to 
direction  of  Cambridge  Observatory,  4228. 

Cambridge  University.  t  ■  m       ■  i 

Professors  at  Cambridge;  Lucasian,  Plumian  and 
Lowndean  ;  book  of  Plumian  professor,  written  to 
promote  physical  science ;  new  professor  of  expen- 
mentBl  physics;  one  probably  "^t  sufficient ;.  0 
students  sufficient  for  one  professor,  4231,  4232,  424.), 

MathematTcai  lectures  at  Cambridge  have  been  directed 
to  instruction  of  honours'  candidates,  4231 

Honours'  course  at  Gaml)ridge ;  heat,  electricity,  and 
ma<rnetism  introduced;  applied  mathematics  an  cssen 
tial,  4231-4238,  4249-1254. 

Physical  science  at  Cambridge ;  appliances  for  experi- 
ments wanting  ;  experimental  physics'  instruction  sup- 
plied by  mathematical  professors  ;  laboratories  provided 
by  some  colleges  ;  endowment  of  new  professorship  ; 
former  and  present  state  of  physical  science,  4l3— 
4047  4250-4257,  4280,  4284,  4285. 


Chali^ir,  Rev.  J, — Cambridge'University  —cnni. 

Students  at  Cambridge  ;  honours' candidates  in  mathe- 
matical departments  ;  candidates  for  degrees  must 
attend  certain  lectures  and  obtain  certificates  ;  physical 
science  students  should  attend  lectures  of  two  profes- 
sors, one  being  for  experimental  physics,  4231,  4240- 
4248,  4258^265,  42/4-4280,  4288-4290,  4295,  4300- 
4302. 

Cambridge  fellowships ;  one  for  physics  awarded  by 
Trinity  College,  4255-4257- 

Degrees  at  Cambridge  ;  candidates  must  have  attended 
certain  lectures,  and  must  pass  two  examinations; 
more  physical  science  should  be  required,  4258-4265, 
4271-^281. 

Cambridge   fellowships ;    desirable  to    award   them    for 
physics;  suitable  candidates  would  be  found,  4297- 
4361. 
Chemistry. 

Chemistry   regarded  as    an    application    of    the    higher 
physics,  4267-4270. 
Children. 

School-boys  should  be  instructed  in  classics  and  mathe- 
matics ;  those  who  stay  long,  in  physics,  4303. 
Cost,  Expenditure,  Sfc. 

Each  member  of  Cambridge  University  is  to  pay  \7s.  a 
year  for  endowment  of  professorship  of  experimental 
physics,  4243,  4282. 
De(!rees. 

The  experimental  physics'  teaching  at  Cambridge  Uni- 
versity will  be  appropriate  to  candidates  for  ordinary 
degrees,  4235. 

At  Cambridge  University  each  candidate  for  ordinary 
degrees  must  have  attended  the  lectures  of  some  pro- 
fessor, the  four  mathematical  professors  being  excepted, 
4246,  4258,  4264. 

Two  examinations  must  be  passed  by  Cambridge  candi- 
dates for  ordinary  degrees  ;  they  may  then  devote 
themselves  to  any  particular  study,  4259—4262. 

Few  candidates  for  ordinary  degrees  at  Cambridge  attend 
lectures  of  Plumian  professor,  42C3. 

Certificates  of  attendance  on  lectures  for  Cambridge  B.A. 
degree  are  given  by  professors  of  chemistry,  botany, 
geology,  anatomy,  and  zoology,  4264. 

Candidates  for  ordinary  degrees  at  Cambridge  (previously 
instructed  in  mathematics  and  classics)  migiit  attend 
lectures  on  botany,  geology,  or  zoology,  4265. 

More  physical  science  should  be  required  before  taking  a 
degree  at  Cambridge  University,  4271—1280. 

For  Cambridge  B.A.  degree,  physical  science  need  not 
be  taken;  if  taken,  a  certificate  of  attendance  on  some 
3  P  3 
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Challis,  Rev.  J.— Dci/v-ecA— cont. 

professor's  lectures  iii\ist  be   prodiieetl,   42/4^2 /y, 
4288-l2;>U.  ..      ,    -T 

Professor  of  modern  history  at  Cambridge  can   fjive  cer- 
tificate for  degree  of  li.A.,  42Ht),  12^1. 
At  Cambridge  University  the  fellowship  is  nio^stly  deter- 
mined by  result  of  degree  examination,  4^'!'/. 
See  Honours. 
Doionimj  Colleije  [Cnmhriihjf). 

Fellowship  for  physics  awarded    by    Downing    OoUegc, 
4.300. 
Education. 

Classics  and  mathematics   prejiarc  for  receiviiifT  benefit 

from  other  kinds  of  lectures,  42(i.5. 
For  an  ordinary  physical  education,  Euclid   an(l_^the  ele- 
ments of  mathematics  are  alone  essential,  42(1/. 
School-boys'  instruction  .should  be  devoted  to  classics 
and  mathematics ;  with   physics,  for  those  who   stay 
long,  I'Mi. 
JElectricih/.     Sue  Plii/sics. 
Endowment. 

Endowment  of  professors  and  assistants  for  experimental 
])hysic3  at  Cambridge  University,  424.'i. 
Euclid. 

Euclid,  and  the  elements  of  mathematics,  are  all  j;hat  is 
essential  to  an  ordinary  physical  education,  42(1/. 
E^fimina/ions. 

Heat,  electricity,  and  magnetism  recently  introduced  in 
examinations  for  honours    at  Cambridge    University, 
4235,  423S. 
Examinations  for  Dr.  Smith's  prizes  at  Cambridge  ;  high 

mathematical  qualifications  of  candidates,  424/,  425'). 
Candidates  for  ordinary  degrees  at  Cambridge  University 

must  pass  two  examinations,  42f.2. 
Examination    questions    for   mathematical    hunouru   at 

Cambridge  are  tou  abstract,  42^6,  42S7. 
Professors'  lectures  to  be  attended,  and  certificates  ob- 
tained, after  examination,  by  all  candidates  for  degrees 
at  Cambridge  University;  pnblic  examinations  for 
certificates  are  held  now  by  examiners  appointed  by 
University,  42/1-4281,  42yS-42!>n. 
Fellows/lips  find  Sckolorshi/js. 

Cambridge  fellowships   an    inducement  to    students    to 

study  physics,  4245—1247. 
Fellowships  fur  physics  given  by  Trinity  and  Downing 

CoUeges,  Ciimbridge,  4255,  4.301}. 
Fellowships  i'or  jihysics  (  united  with  raathcmatlcsj  should 

be  increased,  425*i,  4257,  42IJ>^,  42^!^. 
In  most  colleges  at  Cambridge  tiie  fellowship  is   deter- 
mined by  result  of  degree  examination,  421>7. 
If  more  jdiysical   science  feUowahijiS    were  awariled    at 
Cambridge   University,  suitable  canilidatcs  would  be 
found,  4,301. 
Advantage  of  awarding    .iclujlar ships  for  physics  at  Cam- 
bridge University,  4302. 
Geolfif/y. 

Candidates  for  onlinary  ilegree  at  Ondjridgc  University 

might  attend  lectures  on  geology,  42(!5,  42(i7. 
Geology  is  an  educational  study,  but  educational  in  a 
different  sense  fcMm   \>hy^'ich  associated    with    mathe- 
matics, 4207. 
Heal.     See  Physics. 
Honours. 

Cambridge  University  matheinLitical  lectures  ha\'i.'   been 

directed  to  instruction  of  honours'  candidatcH,  42-31. 
Heat,  electricity,    and    magnetism    recently    inti'udncud 
into  curriculum  for  tionours  at  Cumbridgi:  Univrrsily; 
0]itional  subjects,  1235,  4211^,  i25)-425l, 
Tiie  wants  of  (Cambridge  honours"  caTididatcs,  in  rcgiird 
to    experimental     pljysics.    have    been     nut    by    Un; 
mathematical  professors,   1210, 
Honours'  course  at  Cambridge;  University  has  gone  too 
much    into  abitractii^ns ;    iL   should   be  directed    intu 
applied  niatheLiiatics,  IJ-i'),  12M(;,  42K7. 
hahoTotorics. 

Some  colleges  at  Carnhndgi;  Imi'e  begun  pliyslcul   teach- 
ing, and  have  laboratories,  4210. 
hechirea. 

The    mathcHiiiiifdl     Icetm-c;-,     ;.,t    ( :;iinhiidg<;    Cnivcrsify 
have    been    directed   to  in^truclion   of    honours'   can- 
didates, 4231. 
'llie  lectures  to  be  gi\'en  -.A   Cand.rid^^T  Univci-.sily  on 
experimental  physics  will  hv.  appri>priaie  to  Dunhihitcs 
for  ordinary  degree,  42.35. 
The  lectures  of  some  professors  (excej)iiug  matln'roatical 
professors)  must  have  Ijcen  attended  hy  c;Lridiibil.cs  Tor 
degrees  at  Cambridge    University,  421'i,    i2rjH     \'i\\ 
42/4-42^1. 
Pbirnian   pn.foijsor's  lectures  at  Caniliridgi;  atlendud  hy 
few  candidate:-]  I'or  or'Unary  degrees,  i2(i-3. 


Challis,  Rev.  J. — Lectures — cent. 

Certificates    of    attendance    on    lectures   for    Cambridge 

B.A.  degree    are   given  by    professors    of  chemistry, 

botany,  geology,  anatomy,  and  zoology,  4264. 
Lectures    on    botany,    geology,    or   zoology    might    be 

attended     by    candidates     for    ordinary    degrees    at 

Cambridge  University,  42(»G. 
Specific  education  in  classics  and  mathematics  prepares 

fi>r  other  kinds  of  lectures,  4265. 
Attendance   of   students    at    lectures ;     large    number 

attending   Scotch   professors  ;   30  the  maximum  for 

one  professor,  '12in-42.'M. 
Scotch  ])rofes8ors'  lectures  are  simply  prEclections,  4294. 
Professors'  lectures  at  Cambridge  are  not  likely  to  be 

lowered  on  account  of  attendance  of  pass-men,  4295. 

Liternturt'. 

Specific  education  in  classics  and  mathematics  prepares 

for  other  kinds  of  lectures,  4265. 
Classics  and  mathematics  should  form  the  instruction  of 
school-boys,  4303. 
Lomv-dean  Professor.     See  Cambrid'je  University. 
Lucosif/ii.  Professor.     See  Cambridi/e  University. 
Mar/netism.     Sec  Physics. 
Maiheiiiolics. 

Cambridge    University    mathematical    professors ;    their 
instruction  is  directed  to    honours'  candidates,  4231 
4240. 
Application    of   mathematics    an    essential  in  duties  of 
professor  of  astronomy  and  ex])erimental  philosophy, 
4232. 
Few  scientific  students  at  Cambridge  University  in  de- 
partments c(mnected  with  mathematics,  4248, 
Honours'  course  at  Cambridge  requires  to  be  directed  to 
apjilied  more  than  to  pure  mathematics.  4249,  42y(i, 
42H7. 
For  mathematical    honours'    candidates    at    Cambridge, 

])hysics'  subjects  will  he  o])tiona),  4251. 
Cambridge  fellowshijis  should  not  be  given   for  physics, 

without  matliematics,  425(i,  4257. 
Specific  education  in  classics,  and  matliematics,  prepares 

for  other  kinds  of  lectures,  42C5. 
Physics    should  always  be  studied   in  connexion    with 

mathematics,  42GG,  4296, 
Euclid,  and  the  elements  of  mathematics,  arc  all  that  is 

essential  to  an  ordinary  physical  education,  4267. 
Mathematics,  and  classics,  should  form  the  instruction 
of  school-boys,  4303. 

Natural  Pkilosojihy.     See  Physics. 
P/iysics. 

Theoretical  physics  is  in  arrear  of  experimental  ;  Cam- 
bridge   Uni\-ersity    jirofessors    should    cutti^-ate    the 

former,  if  the  latter  be  taken  care  of.  42-32— 12;i4, 
Want   r>f  buildings,  Ike.  at  C'ambridgu,  for  experiments 

in  jihysics  ;  remedy  in  progress,  1234.  42:i5. 
Professor,  dcmonstra!  or,   &:c..   fur  experimental  jihysics, 

proposed  for  Cambridge  University ;  doubtful  if  one 

])rui'essor  will  be  sufiicient,  4235.  1243,  4244,  4291. 
Heat,    electricity,    and    magnetism    recently    introduccil 

into  honours'    cin-riculum  at    Cambridge   University; 

optional  subjects,  1235.  424!>.  1251-4253. 
Astronomical  physics  is  the  department  of  the  Lowndean 

])rofe3sor  at  Cambridge.  4236, 
Physics  nut  sufticiently  attended  to  at  Cambridge  Uni- 
versity;    mathematical    studies    resting    with    ]u-ivate 

tutors,  I2.'i7, 
The  museums'  building  at  Cambridge  is  inadequate  for 

tcacbing  physics  ;    new  building  wanted.  42.39. 
Xo  proCcv-sor  of  experimental  physie-s   at  Cambridge  Uni- 
versity hitherto,  hut  nnilhematical  professors  have  met 

wants  ol'h.Mhiurs"  candiiiates.   1210. 
At  Caniliridge.  the  ieaehnig  of  pliysics  in   colleges  has 

been  iiMconiuTtcd  M-iib  ihe  jirofi'ssors.  4241. 
At  (!amln-idge  Unt\ersily,  physics  is  studied  iis  a  matter 

of  tus1c,  or  in  view  of  rellowshi]i,s  ur  professorships  in 

educational  institutions.  4215-  iJ[7. 
Physical  subject.-),  when    introduced   at    Camliridgc   Uni- 

ver.ity,    will    probably   be  allendcd    (o  ;   they    will    be 

o|itiorni'  for  mathematical  honours'  candidates,  425(1- 

4254. 
Trinity  C.ilh-c.   (;anda-idge,  has   awarded    a  fellowship 

for    physics;  increase  uf    such   fellowsliiiis    desirable, 

1255-1257.  ^ 

Physics  should  not  be  studied  apart  from   mathematics, 

4266,  1296. 
liuclid.  and  the  elements  of  mathematics,  are  all  that  is 

essential  to  an  onhnary  physical  education,  4267. 
Chemistry    regarded    as    an    application    of 'the    higher 

physics,  4267—1270. 
For    degrees    at_  Cambridge    Univer.sil.y,    more    physical 
science  should  be  re'|uired,  4271—128(1. 
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Challis,  Rev.  J. — Physics — cont. 
Physical  science  need  not  be  taken  for  Cambridge  B. A. 
degree ;  if  taken,  a  satisfactory  certificate  of  attendance 
on   the  lectures   of  some   professor   in   the  physical 
department  is  essential,  -1274-4279,  4288^2;)0. 
Cambridge   students  should  attend  lectures  of  two  pro- 
fessors, one  being  professor  of  experimental  physics, 
4280. 
State  of  physical  science  at  Cambridge  University  ;  Pro- 
fessor Airy's  lectures  in  1826,  continued  by  Pliimian 
professor,  and  by  Professor  Stokes ;  the  study  has  not 
fallen  off,  4284,  4285. 
Desirability  of  awarding  more  fellowships  and  scholar- 
ships in  physics  at  Cambridge  University ;  candidates 
will  be  found,  4297-4302. 
Boys  who  stay  long  at  school  might  receive  instruction 
in  physics,  4303. 
Plumian  Professor.     See  Cambridge  Urdiiersily. 
Professors, 

Cambridge  University  professors  should  cultivate  theo- 
retical, rather  than  exjierimental  physics,  if  latter  be 
taken  care  of,  4227-42:34. 
Professor  of  experimental  physics  to  be  appointed  at 
Cambridge  University ;  his  teaching  will  be  appro- 
])riate  to  candidates  for  an  ordinary  degree  ;  doubtful 
if  one  professor  will  be  sufiicient,  4235,  42.91, 
The  Lowndean  professor  at  Cambridge  University  teaches 

astronomical  physics,  4236. 
The  Cambridge  mathematical  professors  have  hitherto 
met  the  wants  of  honours'  candidates  in  respect  to 
experimental  physics,  424(1. 
Teaching  of  physics  in  colleges  at  Cambridge  is  uncon- 
nected with  professors,  4241. 
Professorial   teaching  is    adapted  to   higher    students ; 

tutorial  teaching  to  the  generality,  4242. 
Candidates  for  ordinaiy  degrees  at  Cambridge  must  have 
attended  certain  lectures  of  some  professor;  mathe- 
matical professors  excepted,  4258,  4264. 
Few  candidates  for  ordinary  degrees  at  Cambridge  have 

attended  lectures  of  Plumian  professor,  4263. 
Professors  of  chemistry,  botany,  geology,  anatomy,  and 
zoology  at   Cambridge  give  certificates  of  attendance 
on  lectiires  for  B.A.  degree,  4264. 
Candidates  for  Cambridge  B.A.  degree,  taking  up  phy- 
sical science,  must  produce  certificate  of  attendance  on 
some  professor  in  the  physical  department,  42/4-4279, 
4288-4290. 
Attendance  upon  lectures  of  two  professors,  one  lieing 
professor  of  experimental  physics,  should  Ije  required 
of  students  at  Cambridge,  4280. 
Professor  of  modern  history  at   Cambridge    University 

can  give  certificate  for  B.A.  degree,  4280,  4281. 
Two  professors  of  one  subject  might  divide  the  labour; 

responsibility  should  not  be  borne  by  one  only,  4292. 
Large  numbers  of  studenDs  attending  Scotch  professors; 
30    students   tlie    maximum     one    ju'ofessor    can   well 
attend  to,  4293,  42fM. 
Professorsli  ij>s. 

Endowment  of  professorshij)  of  experimental  physics  at 
Camln-idge  University  ;   17*'.  a  year  to  be  paid  by  each 
memljer.  4243,  4291. 
Sclu)oL 
Boys  at  school  slioidd  be  educated  in  classics  and  mathe- 
matics ;  those  who  stay  long,  in  physics,  4303. 
Scholarships.     See  FeUowshinr.  and  ScholarsJiips. 

Sciciiee. 

The  foundation  of  science  must  he  laid  in  exjjeriment, 
4233. 

Union  should  be  kept  up  l)etween  mathematics  and 
physics,  4256,  4266-4270. 

Botany,  geology,  or  zoology  might  be  studied  by  can- 
didates for  ordinary  degrees  at  Cambridge  University, 
4265. 

Chemistry  regarded  as  an  application  of  the  higher 
physics,  4267-^270. 

See  Cambridr/e  Viuversiti/. 

Scotland. 

Large  number  of  students  attending  professor.'^'  lectures 
in  Scotland,  4293,  429-i. 
Smith,  Dr. 

Candidates  for  Dr.  Sniitli's   ju'izes  at  Camiu'idge  Uni- 
versity are  mathematicians  of  the  liighest  ortler;  they 
obtain    positions   in    educational    institutions.   4247, 
4250. 
Stokes,  Professor. 

Continuation,  by  Professor  Stukes,  of  ProlcSbOr  Airy's 
lectures  on  jiliysiea!  optica  ut  Cambridge  University, 
4284. 


Challis,  Rev.  J. — cont. 
Students. 

Cambridge  University  students  attending  mathematical 
professor's  lectures  are  honours'  candidates,  4231. 

Wants  of  Cambridge  honours'  candidates,  regarding 
experimental  physics,  have  been  met  by  mathematical 
professors,  4240, 

Professorial  teaching  is  adapted  to  the  higher  class  of 
students;  tutorial  to  the  generality,  4242. 

Cambridge  students  of  physics  study  from  taste,  or  for 
fellowships  or  professoi'ships  in  educational  institu- 
tions, 4245-1247. 

Cambridge  candidates  for  degrees  must  attend  certain 
lectures  of  some  professor",  and  pass  two  examinations ; 
few  attend  Plumian  professor's  course ;  they  might 
attend  courses  in  botany,  geology,  or  zoology,  4246, 
4258-4265,  4274^280,  4288^290. 

Few  Cambridge  students  of  science  connected  with 
mathematical  departments ;  their  preference  for  pure 
mathematics,  4248,  4249, 

('andidates  for  degrees  at  Cambridge  attend  lectures  of 
certain  professor  chiefly  with  the  view  of  obtaining 
certificate  for  degree  examination,  4288-4290, 

Lectures  of  Scotch  professors  are  attended  by  a  large 
number  of  students  ;  30  students  are  sufficient;  for  one 
lecturer,  4292,  4293. 

Attendance  of  pass-men  on  professors'  courses  at  (Cam- 
bridge not  likely  to  lower  character  of  lectures, 
4295. 

Suitai>le  candidates  will  not  be  wanting  for  Cambridge 
fellowshijjs  and  scholarships  in  physics,  4300—1302. 
Teachers.     See  Assistant  Professors,  S,-c. 
Trinity  College  {Cambridge). 

Trinity  College  has   awai-ded    a   fellowsiiip  for   mathe- 
matics ;    candidates   have  acquitted   themselves  well, 
4255-1257,  4300. 
Zoology. 

Candidates  for  ordinary  degree  at  Cambridge  University 
might  attend  lectures  on  zoology,  4265. 

ADAMS,    Professor    J.    C.,'  M.A.       (Index    of     his 

Evidence.) 
Airy,  Professor. 

Light  was  thoroughly  studied  at  Cambridge  University, 
under  Professor  Airy,  4324. 
AstronoJiiy. 

Yearly   lectures   on    iih;?sical    astronomy    at  Camljridge 
University;  six  or  seven   uf  tlie  higher  ]ncn  attend, 
4306,  4307. 
Cambridge  Observatory . 

Observatory   at    Cambridge  is    at  ju'esent  in  charge  of 
Lowndean  professor  of  astronomy,  4.':i05. 
Cambridge  University. 

Cambridge  professors ;  Lowndean  professor  of  astronomy; 
collegiate  instruction  should  lie  independent  of 
profe:>sors ;  the  professors  have  leisure  for  research; 
their  election  to  fellowships,  4304-4307,  4327-4334. 

Lectures  at  Cambridge ;  one  course  yearly  on  physical 
astronomy ;  most  lectures  accompanied  by  examina- 
tion ;  attendance  on  physical  science  lectures  should 
be  optional,  4306,  430/,  4318-4320,  4329,  4330,  4334. 

Cambridge  students;  six  or  seven  attend  Lowndean 
jirofesBor;  students  from  all  colleges  admitted  to 
laboratories  ;  few  students  qualified  for  natural  science 
scholarships,  4.:i07,  4318,  4325,  4326,  4334,  4337. 

Pliysical  science  at  Cambridge ;  should  be  carried  on 
with  mathematics  and  literature ;  not  to  be  indis- 
pensable for  degree ;  laboratories ;  phvsics  should  be 
voluntarilv  studied,  4308-4317,  4323-1326,  4334, 
4339,  4346,  4354. 

Approval  of  Cambridge  system,  which  requires  a  founda- 
tion in  classics  and  mathematics,  4311. 

Science  has  not  been  properly  recognised  at  Cambridge 
University;  but  some  liranches,  as  Ughfc.  have  been 
thoroughly  studied,  4323,  4.324. 

Cambridge  professorships ;  expected  advantage  from 
new  j)rofessorship  of  experimental  science;  supple- 
menting endowment  of  professorship  by  fellowship 
desirable,  4323-4326,  4332,  4354. 

Colleges  at  Cambridge  ;  their  encouragement  of  physical 
science;  college  fimds;  difficulties  respecting  taxation, 
432.3-1327,  4310,  4341,  4349-4355. 

Fellowshijis  at  Cambridge;  mostly  awarded  after  exami- 
nation ;  should  be  given  also  for  eminence  in  special 
study ;  statutes  might  require  modification  to  effect 

this,  4;i'Si-i;i'j:i,  43-jO,  4311,  i.s44.  4;s45. 

Cambridge   scholai-ships;    objection    to   young    men    in 
their   first    year    holding    scholarships ;    few   science 
scholarships,  and  few  qualified  candidates,  433.5-4337. 
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Adams,  Vi-okssov— Cambridge  University— cont. 

Funds  at  Cambridge  ;  University  chest  low;  jealousy  of 
colleges   at  University  interference  with  their  funds, 
4349-4355. 
CJialUs,  Professor.  ^      ,    .,         ,•   ■ 

Li'^ht    thoroughly    studied    at    Cambridge    I  niversity 

under  Professor  Challis,  -1,S24. 
Professor    Challis    lately    re-elected   to    a   fellowship   at 
Trinity  College,  4333. 
Children.  ,       i       j 

Schoolboys  should  have   any    decided  taste    developed  ; 
classics'  and  mathematics  should  be  required  from  all, 
but  not  science.  433i<,  4339. 
Cosf>  Income,  and  E.rpi'iiditiire. 
Cambridge    University    chest    is    extremely    low ;    the 

demand  being  equal  to  its  capacity,  434/,  434S. 
Jealousy    of    colleges    at    Cambridge    as   to    University 
interference  with  their  funds;  1l*,000/.  a  yeai-  lately 
jilnced    at    disposal    of    University ;    not    capable    of 
extension,  434!'— J.';i55. 
Crnmmiiiij. 

Devotion  to  one  subject  an  antidote  to  cramming,  432\. 
Degrees. 

Objection  to  physical  science  being  made  indispensable 
fjr  Cambridge  University  degree,  4314. 
Downing  College  (Ctnnhridge). 

Laboratory  established  at  Domiing  College;  students  of 
other  colleges  admitted,  4326. 
Education. 

Scientific    study    should    not    be    can-icd    on    without 

literature  and"  niathematies.  431'^— 1312,  4331),  4342. 
Modified    system  of  education   might   be  desirable  for 
professional  students,  4342,  4343. 
Endowments. 

Election  of  Cambridge  professors  to  fellowships,  where 
endowment  is  inadequate,  desirable,  4332,  4333, 
E.raminations. 

Approval  of  Cambridge  University  "  previous  examina- 
tion." 4311. 
Lectures    at    Candjridge    are    mostly    accompanied    by 

examinations,  13i;',  4320. 
Cambridge  fellowships  mostly  awarded  after  examination, 
4331. 
Fellowships. 

Some  C:imbridge  University  fellowships  should  be  given 
for  eminence  in  special  studies,  to  promote  original 
research,  4331,  4344,  4345. 
Fellowships    at    Cambridge    awarded    to    inadequately 
endowed    professors ;    Crown  assistance   necessary  to 
facilitate  this,  4.332,  4333,  4340,  4341. 
Holders  of  Cambridge  fellowships  need  not  be  employed 
in  University  work  more  than  at  present,  4344. 
Laboraloi'ies. 

Laboratories  at  St.  John's,  Sidney,  and  Downing  Col- 
leges, at  Cambridge;  others  will  jn-obably  be  formed, 
4325,  432C. 
Lectnres. 

Lectures  of  Lowndean  professor  at  Cambridge  Uni- 
versity ;  one  course  yearly  ■  si.x  or  seven  of  the  higher 
students  attend  ;  jiroblems  worked  and  examinations 
held,  43ll(;,  4307.  431^-1320. 
Most  lectures  at  Cambridge  are  accompanied  by  exami- 
nation, 43iy,  432(1. 
Professors  should  lecture,  but  advance  of  science  should 

be  their  main  oliject,  432S. 
Lecture    requirements    at    Cambridge    leave    lime    fur 

original  research,  432!*.  4.'i.'iO. 
Physical  science  lectures  at  Cambridge  slmuld  be  attended 
voluntarily,  43:il, 
Light. 

Light  has  been  Ih.irniigblv  stiidicrj  -.A:  CMmhridgi^  Uni- 
versity, niHlcr  tVuIr^Mi^  (;ballis,  Airy,  ii.iid  Stokes 
4324. 

See  Plnjsii-:, 
Literature. 

Physics  should  be  slndicd  with  lilenitiirc,  lu.t  as  ii  snl)- 

.stitutc  for  it,  4:i(lH. 
Without  literature,  the  mind  devol.ed  to  niiilcriid  ol.jrcls 

becomes  narroucd,  j:il(). 
OljjcctioM    to   sclioi^N    whirli    would    cvrhidc    blci-.l  urn 

4310,4312. 
Ajqiroval     of      Caniliri.lgc      rmver^ity     system      wliirh 
requires  a  foundation  both  in  classics  ..nd'  ToaibVinatic,-.. 
431 1 . 
After  a  certain  amoutil,  of  citll.nrr,  chissicH  niiu:lil  be  hiid 

aside,  4312, 
CliiSHies,  with  matlicinatics,  a  groundwork  fur  all  otlu^r 
study,  I.'(3,'*. 


Adams,  Professor — cont. 

Lowndean  Professor.     See  Cambridge  University. 

Mathematics. 

Mathematics  indispensahle  to  study  of  physics,  4308- 
4310. 

Objection  to  schools  where  scientific  takes  the  place  of 
mathematical  studies,  4310. 

Approval  of  Cambridge  University  system,  which  re- 
quires a  foundation  in  classics  and  mathematics,  4311, 
43;(:l. 

After  jn-opcr  culture,  mathematics  and  science  might  be 
studied  solely,  4312. 
Original  Research. 

Advancement  of  science  by  research,  &:c.,  should  be  the 
main  duty  of  a  jtrofessor,  432H. 

Camliridge  Uni^'crsity  lecture  requirements  leave  pro- 
fessors time  for  original  research,  4321,',  4330, 

Cambridge  fellowships  might  be  utilized  for  purposes  of 
original  research ;  this  is  done  to  some  extent,  4331- 
4333,  4344, 4345. 
Parliament. 

Legislative  aid  essential  to  facilitate  election  of  eminent 
men  (not  students  of  the  University)   to    Cambridge 
fellowships,  4340,  4.341, 
Ph/sics. 

Study  of  physical  science  should  be  encouraged,  but 
should  be  carried  on  with  mathematics  and  literature 
4308.  431l». 

Thorough  knowledge  of  mathematics  essential  to  estab- 
lishment of  physical  theories,  4'MiS.  4309. 

Pliysica!  studies  would  not  occupy  majority  of  students 
ivith  advantage;  opportunity  should  be  afforded  to 
those  wlio  desire  such  studj".  4313,  4346. 

Objection  to  physical  science  being  made  indispensable 
for  university  degree,  4'M4. 

Physical  science  [irofessor  at  Cambridge  University ;  will 
attract  students  ;  their  attendance  should  be  voluntary 
432o~4;i25,  4334.  4354. 

Some  branches  of  physics,  as  light,  have  been  thoroughly 
studied  at  Camliridge,  4324. 

Physical  laboratories  at  St.  John's,  Sidney,  and  Down- 
ing Colleges;  others  will  nrobably  be  formed,  4325 
4.:J26. 
Professors. 

Lowndean  professor  of  astronomy  at  Cambridge  Uni- 
versity gi\'c3  one  course  annually  ;  knows  capacity  of 
his  students,  4.106.  4.307.  431S,  431!>. 

A\'here  a  student  devotes  himself  to  a  particular  subject, 
the  guidance  of  a  good  professor  is  essential,  4317. 

Instruction  in  colleges  at  Cambridge  should  not  be  under 
guidance  of  professors,  4.'i27- 

Profci'surs  sbmild  lecture,  but  their  main  object  should 
be  to  advance  science,  4328. 

Students  wurk  whuu  led  by  professors  of  original  power, 
4.32S.  4.334. 

Cambridge  profc.^sors  ha\-c  leisure  (or  oriijinal  research, 
4.321',  43:ii). 

Professors  elected  (o  Cambridge  fellowshi|>s  where  endow- 
ment is  inadc(|uate;  ap|irov;d    of  this,  as  promoting 
original  research,  4332,  4341,  43i5. 
Prnffssnrships. 

New  ]>rofes8orship  of  expernnental  science  at  Cambridge 
University  will  give  nnpetns  to  scientitie  studv;  dts- 
imsitionufcone^vs  to  ennsent  to  a  tax  for  thi 

i:(2:i-i;(2:..  i;i.'ii. 

Appruval    of     in;.dequat.elv    endowed     professorships    at 
Canibrnlge  bemg  supplcnu^nted  by  fellowships,  4;i32. 
Saiiil  Juhn-s  Cnllrgr  ^C,nnbrid,,r\. 

Laboratory   e.st'ddished  at    St .  J, ibn's  College ;   students 
of  iitlier  C(.lleges  adiuilteil,   132(;. 
Schohn-ships. 
Objcelion  lo  . 
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ships   for  voung  men;  if  given  too 
their  om  n  purpose.  4;S35.  4;i;i6. 
■^hips    at    Ciiiubridge  ;     number    in- 
lilled  candidates.  4337. 

I  Mhieh  scientific  stmlies  take  the 

latlu-iuatical.  4310.4342. 
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ehools  yliould  have  any  decided  taste  developed; 

i  iind  niat.heinat.i{^3  (but  not  science)  should  be 
re(pored  Ironi  all,   i;f3S.  433!). 
A    teehnica!  school   desirable,  bu(,  iu)t  as  a  substitute  for 
a  iniiver«ily.  1.34.3. 

iScC'H^C. 

study  of  science  should  ho  carried  on  with  literature  and 
uiaLhcniutics,  4.308,  4;il2. 


ANALYSES    OF    EVIDENCE    RESPECTING    THE    UNIVEKSlTV    OV    CAWBKIDGE. 
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Adams,  Professor — Science — coiit. 

Science  not  advantageous  to  those  who  cannot  under- 
stand the  scientific  connexion  of  the  different  parts  of 

a  suhject,  4322. 
Pure  science  would  gain  httle  liy  the  offer  of  immediate 

pecuniary  advantages,  A'XM\. 
Sidney  College  {Cambridge). 

Laboratory  estabUshed  at   Sidnc-y   (,'ollege ;  students  o( 

other  colleges  admitted,  4.'il?f.. 
Stokes,  Professor. 

Light  thoroughly  studied  at  Cambridge  University  under 

Professor  Stokes,  4;-J24. 
Students. 

Cambridge  University  students ;  laboratories  open  to  all 

students;  their  attendance  on  physical  science  lectures 

should    be    optional ;    but   few    qualified    for    natural 

science    scholarships,  4307,    4318,    4325,   iS26,  4334, 

4337. 
Students  of  science  cannot   dispense  with  the   menial 

training  supplied  by  mathematics  and  literature,  4308. 
After  proper  culture,  students  might  devote  themselves 

solely  to  mathematics  and  physical  science,  4312. 
Majority  of  students  would  not  work   advantageously 

at  physical  studies;  tliose  who  desire  it  should  hare 

opportunity  of  study  afforded  them,  4313,  4346. 
Students    should   be  encouraged  to   prosecuts    special 

studies  ;  they  should  have  the  guidance  of  a  professor, 

4315-4317. 
Science,  unless  studied  systematically,  would  be  of  little 

advantage  to  students,  4322. 
Students    work    when    led    by    professors    of    original 

power,  4328. 
Objection  to  first-year  students  receiving   scholarships. 

4335,  4336. 
Professional  students  might  liave  a  modified  system  of 

instruction,  4342. 
Technical  InstTuction. 

A  technical  school  desirable,  but  not  as  a  substitute  for  a 

university,  4343. 


HUMPHRY,  Pkoi'essor  GEORGE  MURRAY,  F.R.S. 

(Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Two  buildings  at  Cambridge  University  for  study  of 
anatomy;  capable  of  addition;  more  rooms  needed 
for  dissections;  library  in  connexion  wanted;  mu- 
seums should  be  under  government  of  University, 
4361,  4365,  431)4,  43!)5,  430'.),  4410-4422,  4436,  4478- 
4482. 

See  Laboratories. 
Anatomy. 

Anatomy  is  one  special  sul)icct  of  i-xamination  for  natural 
science  degrees  at  Cambridge,  4386. 

Students  mostly  attend  the  anatomy  lectures  at  Cam- 
bridge with  a  view  to  degi'ees,  4408,  4409. 

More  dissecting  rooms  and  a  Ubrary  wanted  for  ana- 
tomical teaching  at  Cambridge,  4410-4422. 

Professor  of  anatomy  at  Cambridge  should  have  a 
position  in  science  part  of  building,  4418. 

Professorship  of  anatomy  and  physiology  at  Cambridge 
University;  income  about  400Z.  ayear;  demonstrator 
attached  ;  a  hnk  between  university  science  and 
practical  medicine,  4403-4423. 

Examination  in  anatomy  at  Cambridge  is  in  )3art  prac- 
tical, 4453. 
Apparatus  for  Science  Purposes. 

Models  of  engines,  ships,  &c.,  wanted  at  Cambridge 
University  for  teaching  applications  of  mathematics ; 
large  outlay  requisite ;  the  gift  of  the  Chancellor 
will  go  to  remedy  the  want,  4360,  4361,  4395,  4399, 
4400. 

Scarcely  any  philosophical  apparatus  at  Cambridge, 
except  at  the  Observatory ;  students  have  had  to  go  to 
Paris,  &c.,  for  it,  4361. 

Architecture. 

Architectural  models  wanted  at  Camljndge  University, 
4395. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

College  lecturers  at  Cambridge  University  fail  to  interest 
students ;  private  tutors  (teaching  being  their  avoca- 
tion) do  the  real  work,  4365. 

Want  of  demonstrators  at  Cambridge  to  connect  teach- 
ing with  practical  laboratory  work,  4365,  4395. 

Importance  of  demonstrators  as  a  means  of  training  for 
higher  posts  in  Cambridge  L'ni^'crsity  and  elsewhere, 
4365. 


Humphry.  Professor — Assistant  Professors,  ^-c. — cont. 

Demonstrator  provided  by  Cambridge  University  to 
assist  professor  of  anatomy,  4405,  44()6. 

Teacher  or  demonstrator  of  practical  comparative  anntomy 
wanted  at  Cambridge,  4417,  4418. 

A  graduated  professoriate  of  assistant  ]>rofessors,  demon- 
strators, &c.,  desirable  at  Cambridge,  4457-4459. 

Professors'  demonstrators  at  Cambridge  should  not  be 
also  tutors  in  colleges,  44(15 

Athletics. 

Aj)])raval  of  athletics   at    Cambridge    Universitv,  4382, 

4:iS3. 

Botany. 

Examination  in  botany  iit  Cambridge  Uni\-Grsity  is  in 
part  practical,  4453. 

Cains  College  {Canihridye). 
Two  fellowships  for  physicians  lately  given  I'or  elussics 
and  mathematics  by  Caius  College,  4371- 

Cambridge  Observatory. 
Scarcely    any   philosophical    apparatus    at    Cambridge, 
except  at  the  Observatory,  4361. 

Cambridge  University. 

Mathematical  teaclnng  at  Cambridge;  not  sufficiently 
practical ;  mathematics  should  not  be  a  sine  (pm.  non 
for  fellowships,  4358^361.  43(i3,  4370-1373,  4430, 
4442,  4443,  4486-4502. 

Professors  at  Cambridge;  want  assistants;  graduated 
professoriate  desirable,  4358-4361,  4365,  4371,  4372, 
4457-1459. 

Cambridge  students ;  highly  qualified  competitors  for 
open  science  scholarships  ;  advantage  socially  of 
students'  college  life ;  students  of  medicine  should 
also  attend  hospitals  ;  freedom  in  their  studies  desirable, 
4.358-4361.  4365-4369,  43/2,4380-1384.  4389^393, 
4408,  4409,  4423-f430,  4440-4445,  4451.  4452,  4465- 
44/8,  4483-4509. 

Apparatus  for  teaching  at  Cambridge  ;  very  inefficient; 
models  of  engines,  ships,  &c.,  wanted,  4360,  4361. 

Lectures  at  Cambridge ;  means  of  illustration  wanted ; 
combination  of  colleges  for  lectures  might  have  been 
wider,  4360,  4361,  4380,  4408,  4409,  4423,  4435- 
4437. 

Accommodation  for  science  purposes  at  Cambridge; 
library  and  more  dissection  rooms  wanted  for  anatomy ; 
laboratories  for  physics,  &c.;  museums  should  be  under 
government  of  University.  4361,  4365,  4394,  4395, 
4399,  4410-4422,  4436,  4478-1482. 

Education  at  Cambridge;  too  isolated;  should  not  be 
separated  from  religion ;  rewards  should  be  free  from 
denominationalism,  4362,  43/2,  44/4,  44/5. 

Colleges  at  Cambridge;  college  lecturers  fail  to  interest 
students ;  private  tutors  do  the  real  work ;  heads  of 
colleges  elected  on  a  bad  system ;  more  scientific  re- 
wards desirable ;  approval  of  combination  ;  college 
funds  should  be  made  contibutory  to  University  in- 
struction ;  entrance  examinations  are  not  universal, 
4365,  4377-4379,  4396-1398,  4400-1402,  4435-4437, 
4446-4448,  4458-4467,  4479-44H5. 

Assistant  professors  and  teachers  at  Cambridge;  private 
tutors  do  the  real  work  ;  want  of  demonstrators,  who 
should  not  be  also  college  tutors,  4365,  4395,  4405, 
4406,  4417,  4418,  4457-4459.  4465. 

Examinations  at  Cambridge ;  restrict  teaching  of  pro- 
fessors;  should  be  conducted  by  distinguished  men; 
should  be  alike  for  honours'  and  pass-men ;  practical 
examinations  in  natural  science ;  no  matriculation 
examination  at  University'.  4365-1369,  4385-1391, 
4427-4430,  4440-4445.  4453-4456,  4468-4473,  4483- 
4485. 

Cambridge  degrees;  objection  to  ordinary  degrees;  na- 
tural science  now  one  mode  of  obtaining  degrees  ; 
should  be  unattainable  without  literature,  4367,  4385- 
4388,  4408,  4409,  4431,  4432,  4440-4445. 

Cambridge  fellowships ;  diversion  of  some  intende<l  for 
science  ;  one  or  two  for  science  should  be  ofi'ercd  an- 
nually; should  be  free  from  matrimonial  or  denomi- 
national restriction  ;  mathematical  knowledge  should 
)iot  be  a  nine  qua  non  ;  objection  to  length  of  tenure  ; 
desirable  that  some  clergymen  obtain  fellowships 
through  science,  4370-43/6,  4.391,  4446.  4512-1516. 

Vacations  at  Cambridge;  too  long  at  Cbnstnias,  &c. ; 
the  long  vacation  advantageous,  43S0,  d.'iSl. 

Approval  of  athletics  at  Cambridge,  4382,  4:iS3. 

Natural  science  tripos  at  Cambridge;  has  existed  20 
years;  has  not  flourished  much  ;  may  increase  ;  candi- 
dates cliiefly  medical  students;  rewards  uncertain; 
proficiency  in  two  subjects  ouly  preferred,  4.388-4393. 
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AL   COMMISSION   ON   SCIENTIFIC    INSTRUCTION,  ETC.  : 


IIuMiniRY,  rrofessor^cont- 

Chancellor  of  tJie  Uiiwersit;/ of  Cambridge 

Prospect   of    teaching    apparatus    at    Cambndgp.    bping 

famished  throiifxh  the  sift  of  the  Ckancenor,    f.i'.l. 

4-JOl. 
Cliemistrij. 
Laboratories,  &c.  wanted  for  teaching  chemistry  at  Cam- 

bridi?e  University,  \:m.  43!*;),  ■X:S\)\K 
Combination  of  St.  Jolnrsand  'I'rimty  Colleger,  (.-am- 

bridge.  for  teaching  chemistry,  -1-1^(1. 
Chemistry  should  be  taught  in  puhHc  schools,  as  essen- 
tial to  students  coming  to  Universities,  A-\^>\,  44.'")2. 
E\-amiii;itioii  in  riiemistry  at  ('anihridge  is  in  part  ]irac- 

tical.  44r):s. 
In    teaching    chemisti'y   at    Cambridge,   thcoreiical  and 

technical  instruction  are  cmubined,  'l-l!*?—' '!'!'. 

C/er<ji/iiteii. 

Cambridge  men  studying  for  the  Church  rlo  not  read 
much  science,  447/.  4478. 

Desirable  that  clergymen  should  have  obtained  natural 
science  fellowships ;  general  knowledge  of  science 
important  to  them.  45i;i-45Ul,  4r>2l)-4r)L'(:. 

Co.v.',  Ji:c'-i,it\  finii  ExpoirJitiiri'. 

Large  mitlay  requisite  for  the  Uiboratories  uml  apjjaratuy 

needed  at  Cambridge  University.  ■J.'W4,  -i'-Mlf),  d-'iVf). 
l,(i[|()Z.  to  1.201)/,  .1  year  collegiarc  I'uuds  lately  placed  iit 

disposal  of  University  at  Cambridge,  4  IHi'. 
For  a  graduated    professoriate  at  Cambridge,  the  only 
source  of  income  would  be  the  cnlleges,    14.07— J 4'). (, 
4.317-451!). 

See  Ein/nirmrnf. 
Degrees. 

Objection  to    Cambridge   University  ordinary  degrees  ; 
all  examination  papers  should  contain  questions  for 
the  highest  man,  4;ifi7,  44  10-1443. 
Natural   ^- inin    *  ■:;iiiiination  at  Cambridge  is  now  one 

spcMii  ■'      I    '  .  ■■■jtaining  a  degree,  4.'iSr)—i;iSS. 
Camlhi:;_        ■..  .  i.i-.  of  anatomy  work  with  a  view  to 

degi-ce^,  ■!  K'S,  )  \m. 
Science  degrees  should  not  be  obtainabh',  at  Candiridgc 

without  bterary  culture,  4431.  44.i".?. 
Cambridge    degree   in   mathematics  alone  iuvoh-cs   too 
mucli  mathematical  knowledge  for  a  pass  man,  4  1 1:?, 
444;i 
Ordinary  degree  man    a'.  Cimbiidgc  gets  uj)  leu  or  a 
dozen  sui>jccts — honours'  man  unly  one;    advantage 
of  latter  course,  4444,  444-5. 
BoKu'iitfj  CoUcrje  {Ciimhrlrh/e). 

Science    scholarship    given    occasionally    by    J^uwning 

College,  4:j72,  4.507. 
Chemical   labdratoiy   at   Downing"    College;    shnuld    be 
combined  with  others,  443(1. 
Ed  lie  fi  Hon. 

Education  at  Cambridge  University  is  too  iaolated;  it 
should  not  be  separated  from  religion  ;  rewards  should 
be   free   from    denoTriiiiationalism,  43()L*.  4373,  4427. 

-147(,  ■Ii7r.. 

E/'.'r/in„s. 

Mode  of  election  of  iicads  (4'  college  at  Cambridge  is 

radically  bad,  4377-437!'- 
Endow'inmif. 

1"/,  a  year  paid  to    Lirjeacro   Profcs^ior  :t\.  Camliriitj-e ; 

endowment  worth  about  100/.,  43/1,  4372. 
Cambridge    University    professor    of    anatomy    rccei\cH 

about  400/.  a  year,  4404. 
Jiiii/uiecrimj. 

Want  ol  engineering  luoilcis  a(.  (J;i])dn'idi;r    I  :ni\'cr.sity 

■WXk 
J'rir.ciple;-;   >,r   CTigincenriM    fhr^dd    W:    tiMight    :A    ( ■;,ni- 

hridg.;;  titchriieal    teacbing   would   be    diHh'Mll,    1(21 

442o,  ■tlMfi-.j.SOlJ. 
Not  ^many    (;;md<ndg.;    stinlcrd..'^    go    oiiu    .nglnfering. 

447'i. 
Exiiiiiiiuihiiiix, 

(Cambridge    University   jirofe^jsors  :umI    tiilon;   rcslnrlnl 

by  necessity  of  teachuig  with  a  vn'w  tn  .AauiiNaiioii.s 

4."U>5. 


old     bl.    r< 
■  MS   parts 


E.vaminationw    itrc    |..:cidiarly    regidulrtr.'^    nl'    .sluily     ■(( 

Cambridgi-,  43(;(i-  -|,'i(iH. 
Cambridge  e.xjuiiinaiit, 

tinguishcd    men   Cioi 

I3f;(i. 
Objections  to  e.vairjiiiutiuns  (or  nr-dina 

bridge,  43f;!A  V.W.>.  V.V.li),  I  [  |ii  .|  [  |,  . 
J'ixami  nation  in  natural    sc/ejiee  is  imw  one   upci  lal  im 

<if  obtaining  a  degree  at  (lamhridgr: ;  not  miKb  eif 

produced  at  present,  43W.5  43IS,S. 
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HuMi'HRY,  Professor — Exanrinoiiovs — cont. 
Haint  John's  is  the  only  college  at  Cambridge  where 

science  forms  part  of  regular  examination,  4'6\i\. 
Too  much  sameness  in  Cambridge  examinations;  inde- 

]iendent  examiners  wanted,  4427-44.'30. 
Well-trained    pupils   from    endowed    schools    might  be 
admitted  to  literary  examination  at  Cambridge,  and 
]iroceed  at  once  with  science,  443-'^,  4434,  44(>8-4473. 
Examinations  for  j)a3S-men  and  honours'  men  at  Cam- 
bridge should  be  the  same ;  standard  being  different 
)  140-144.3. 
<!anibridge  pass-men  and  honours'  men  undergo  same 

(|ualifying  examination,  4444,  4445. 
Practical    knowledge    retjuired    for    Cambridge    natural 
science    examinations ;    should    be    also    required  for 
jihysical  science,  445.3-445f>. 
No  matriculation  examination  at  Cambridge  University; 
jireliminary  examination  after  two  or  more  terms;  a 
few  colleges  have  matriculation   examinations,  4483- 
I IH5. 
E.ym,rnu-rs. 

Importance  of  having  distinguished  men  as  examiners  at 
(Jambridge  University  ;  Dr.  Hooker,  Professor  Flower 
^c.  lately  appointed,'43(;(;,  44.30,  443S. 
Fell.ixrsh'ii,^. 

Of  100  Cambridge  fellowships,  about  40  are  given  an- 
nually;  more  than  needed  for  classics  and  mathe- 
matics; some  might  be  given  to  science,  43/0,  4371, 
<  )nly  one  science  fellowship  has  lieen  given  at  Cambridge ; 
one  or  two  should  be  offered  annually,  4371,4396- 
439s.  4447-44.M). 
'Pendency  of  certain  colleges  at  Cambridge  against  giving 

rewards  for  science,  4.371. 
Some    ('ambridge    fellowships,    originally    intended    for 

science,  have  been  di\-erted,  4371,  4.510—1.512. 
Cambridge  fellowships  should  be  free  fi-om  matrimonial 

and  denominational  restriction,  4.37-3. 
Mathematical  knowledge  should    not  ha  u.  sine  (lud  mn 

for  Cambridge  fellowshijis,  437.3. 
Objection  to  length  of  tenure  of  fellowships  at  Cambridge; 
(erminable    fellowships    for    university   rewards,  and 
non-terminable    open  to    the    world,  (lesirable,  43/3- 
i:i7'i. 
Route  thi'ough  natural  sciences'  tripos  at  Cambridge  an 

uncertain  avenue  to  a  fellowship,  43r>l. 
Three  persons  elected  to  Cambridge  fellowships  partly 
for    eminence  in   natural  science ;  Trinity   fcllowbliip 
the  only  one  distinctly  for  natural  science.  444(>. 
Desirable  if  some  clcrgymeu  obtained  fellowships  through 
]U'oficicncy  in  science,  4.5l3-4.51(i. 
Ftiiii/s.     See  Cosl,  Income.  l\c. 
Geoh>/ij. 

Kxamination^in  geology  at  Cambridge   University  is  in 
part  practical,  -1453. ' 
GuDiit-ri/. 

Models  of  irunnery  wantcil   at    <'anrbndi^e    Uiiivcrsitv. 
4;J!)j5. 
iked.-;  of  Cn/ieijes. 

Mode  of  appointment  of  lieails  of  colleges  at  Cambridge 
is  radically  bad  ;  fellows,  who  elect,  should  he  unable 
to  apjioiiit  from  their  own  body.  4377.  437S. 
If  dislin^uishcd  men  were  ajipoinied   heads  of  colleges 
at  Cauibridge.  more  work  would  be  done,  1.37;». 

All  drgire  cMuniiiations  al,  Cauibrul^e  Ciiiversitv  shoidd 

he  lor  bonours.  .13(i7. 
Candiridgc   honours'    men     and    [^iss-nicn    should    have 

:->ainc    examinalion;    standard    benii'    ddliTent     1-NO- 

■1113. 


A(hanla-c  ol' s(  ndvlng  one 
CanihruI^elHanmrs'  men 
S.h:  Dn/r.rs. 
Ilookn-.   Ih: 

Or.  Iln.JaT  was  lb,'  firsl    \h 
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Mini's   Cnl/n/r  {  hn.nlfui). 

King's  Colli-r  ha.s  liimished  .s<mu^  cd'  the  best  competi- 
tors   lor    I  be    Cambridge    open    seiencc     scholarships, 

h,dmrf,lnries. 

<;irat  addition  wanted  l.o  Cmnhndgc  Unlver.silv  labora- 
tories Inr  cxpennieiifal  pby.^ics,  mecliaincs,  and  che- 
mistry ;    large  outlay  reiiuisitc.  |:i(i|,  -i;ilM.  -i;!;):,.  .|;i;):t. 

Want  of  demonstrators  at  Candn-idotx,  to  foniicet'teaeli- 
ing  with  laboratory  woric,  l,'((i,5. 


ANALYSES    OF   EVIDENCE    KESPECTlNCi    TUE    UNiVEKSITY    OF    C.\JVIBilIDGE= 
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Humphry,  Professor — Laboratories — cont. 

Laboiatoiy  of  pi-^elector  of  Trinity  is  in  the  new  inuseum, 
4419. 

Combination  of  tiie  laboiatories  at  Camlirid^e  desirable, 
4436. 

Laboratories   at   Cambridfre   should  he  more  university 
than  collegiate,  4478-4482. 
Lecturffs. 

Apparatus  for  practical  illustration  of  lectures  wanted  at 
Camln-idge  University,  4'.iG0,  4361. 

Prejudicial  effect  of  the  vacations  at  Cambridge  on  the 
lectures,  4380. 

About  110  lectures  on  anatomy  given  at  Cambridge, 
4408,  440!),  4423. 

Combination  of  colleges  at  Cambridge  for  lecture  pur- 
poses; might  have  been  wider,  and  university  more 
considered,  4435—1437. 
Lineacre  Professor.     See  Professors. 
Literature. 

Cambridge  University  rewards  are  chiefly  for  classics  and 
mathematics;  some  have  been  diverted  from  science, 
4370-1372,^4510^512. 

"Without  literatm'e,  science  degrees  should  not  be  obtain- 
able at  Cambridge,  4431,  4432. 

Well-trained  pupils  from  public  schools,  entering  Cam- 
bridge, might  be  admitted   to  a  literary  examination, 
and  enter  at  once  on  science,  4433,  4434,  4468. 
Marri-atje  of  Fellows. 

Matrimonial  bar  to  Cambridge  fellowships  obiectionable, 
4373. 
Mathematics. 

Mathematical  teaching  at  Cambridge  University  not  suffi- 
ciently practical;  might  be  improved  without  making 
university  a  technical  school;  students  would  be 
attracted,  4358,  435!J,  4363,  4486^502. 

Models  of  ships,  engines,  &c.,  wanted  at  Cambridge,  to 
illustrate  application  of  mathematics,  4360,  4361. 

Cambridge  scholarships,  &c,,  have  been  given  almost 
exclusively  for  classics  and  mathematics,  4370-4372. 

Science  fellowships  at  Caius  College  diverted  to  mathe- 
matics and  classics,  4371,  4510-4612. 

For  Cambridge  fellowships  and  scholarships,  mathematics 
should  not  be  a  sine  qua  non,  4373. 

Examiners  who  have  seen  the  application  of  mathematics 
to  science  are  wanted  at  Cambridge,  4430. 

Cambridge    degree  in    mathematics    alone  involves  too 
much  mathematical    knowledge   for  pass-men,  4442, 
4443. 
Matriculation. 

No  matriculation  examination  at  Cambridge  University; 
there  is  at  some  of  the  colleges,  4483-4485. 

Mechanics. 

Laboratories,   &c.,    wanted   for    teaching   mechanics    at 

Cambridge  University,  4394,  4395,  4399. 
Medicine. 

Caius  College  fellov/ships  for  physicians  lately  given  for 

classics  and  mathematics,  4371,  4512. 
Professorship  of  anatomy  at    Cambridge    a   connecting 

link  between  university  science  and  practical  medicine, 

4407,  4418. 
Medical  teaching  at  Cambridge  should  be  introductory 

to   actual  medical  practice;    students  should  attend 

hospitals,  4423. 
Theoretical  and  technical  medical  teaching  are  combined 

at  Cambridge,  4497. 
See  Students. 

Miner  alofj  ij . 

Cambridge  examination   m   mineralogy  is  m  part  prac- 
tical, 4453. 
Museums.      See  Cambridge  University. 
Natural  Sciences'  Tripos.     See  Cambridge  University. 
Orvjinal  Research. 
Graduated  professoriate   desirable    at   Cambridge,  with 
principal  professor  prosecuting  research,  4457-4459. 

Parlio,ment. 

Application  of  college  funds  to  University  instruction  at 
Cambridge  would  necessitate  legislative  interference, 
4400-4402,  4457^463,  4517^519. 


Physics. 


anted   at 


Laboratories,  &c.,  for  experimental  physics,  w;i 
Cambridge  University.  4394,  4395,  4399. 

Combination  of  Trinity  and  St.  John's  Colleges,  Cam- 
bridge, fur  teaching  physics,  4436, 

Physics  should  be  taught  in   public  schools,  as  essential 
to  men  coming  to  University,  4461,  4452. 

Examination,^  in  physics  at  Cambridge  should  be  in  part 
practical,  4454-4456. 


Humphry,  Prnfeusor— cont. 
Phydoloyy. 

Physiology  is   one  of  the  subjects  of  examination  for 
natural  science  degree  at  Cambridge  University,  4386. 
Importance  of  new  prEclectorship  of  physiology  at  Trinity 
College  ;  University  students  can  attend  the  lectures, 
4403,4419,4420. 
See  Anatomy. 
Practical  Instruction, 

Mathematical  teaching  at  Cambridge   University  is   nut 

sufficiently  practical,  4358-4361. 
Medical  teaching  at   Cambridge  should  be  introductory 
to   meilical    practice ;     students    shouhl    also    attend 
hospitals,  1423, 
Practical    knowledge     exacted    in    Cambridge    natural 
science  examinations  ;  should  be  extended  to  physical 
science,  4453—1456. 
Prtslectorships.     See  Trinity  Colk-ye  (Cambridge). 
Professors. 

Professors   at    Cambridge    University   should    have  ap- 
paratus   to    show    application    of  mathematics,    &c., 
4358-4361, 
Teaching  of  Cambridge  professors  is  restricted  by  neces- 
sities of  examinations,  4365. 
Professors'  assistants  wanted  at  Cambridge,  4365,  4465. 
Lineacre  Professor  of  Medicine  at  St.  John's  College 
receives  only    10?.  a  year ;  endowment    being    about 
^  100^.,  4371,  4372,  4512. 
Graduated  professoriate  desirable  at  Cambridge,  4457, 
4459. 

Professorships.     See  Anatomy. 
Relit)  ion. 

At  Cambridge  University  education  should  not  be  sepa- 
rated from  religion ;  rewards  ahould  not  be  denomi- 
national, 4373. 
Science  more  impoi'tant  to  clergymen  engaged  in  tuition 
than  theology  to  scientific  men,  4478,  4.513-4516, 
4520-4526. 
Royal  School  of  Mines. 

For    Cambridge   open    science    scholarships,  the    Royal 
School  of  Mines  has  furnished  some  of  the  best  com- 
petitors, 4509. 
Saint  John's  College  {Cambridge). 

Lineacre  Professor  of  Medicine  at  St.  John's  College ; 

receives  only  V)l.  a  year,  4371,  4372. 
Saint  John's  the  only  college  at  Cambridge  where  natural 

science  forms  part  of  regular  examination,  4391. 
Combination  of  St.    John's  and    Trinity    Colleges    for 
lecture    purposes  ;     St.    John's    teaching    chemistry, 
4436. 
Scholarships. 

Cambridge     University    scholarships    are   given    almost 
exchisively  for  classics  and  mathematics;  hardly  any 
for  science,  4372. 
Open  scholaj'ships  offered  by  some  colleges  at  Cambridge ; 

these  ai'e  drawing  good  men,  4.372. 
Mathematics  should  not  be  a  sine  qnu  non  for  Cambridge 

science  fellowships  and  scholarships,  4373. 
Intense   competition   for    some   science  scholarships    at 
Cimlirid^L     comjietitoi',  ftn     mai  y  scholarships  not 
i^\a.iucd  hii  \M  if         _       1        t  ]  ^.titors,  4503—1505. 
L^nlblld^^.  bcitn  n  mostly  ojien  scholar- 

sh  p'b     ni  L  )A  u^   '  ity  students  ;  number 

sufiicicnt       best    candid  itLs    iiom    Royal    School    of 
Mines  Univtisity  College  ^c    4506-4509. 
^Jumbci   ol    unncisity     cbol  iiships    at    Cambridge   in- 
sufficient 4  506 
limity  CoUe_,e   offei^.    the    only  bcit-nce  scholai-ship  at 
Cambridge  available  for  university  students,  4507- 
Schools. 

Well-trained  pupils  from  pubhc  scliools  might  enter  at 

once  on  science  at  Cambridge,  4433,  4434,  4468-4473. 

Physics  and  chemistry  taught  in  public  schools  would 

bring  more  science  students  to  universities,  4451,4452. 

Better  preparation  in  endowed    schools  would  increase 

Camljridge  science  students,  4166,  4467- 
DeFective    tearliing    in    schools    shown    by    Cambridge 
science  scholarship  candidates,  4505. 
Science. 

The  feeling  in  favour  of  natural  science  is    growing  at 

Cambridge  University,  4391. 
Pietter  teaching  in    schools   would  increase  number  of 
science  students  in  universities,  4451, 4452, 4466,  4467- 
Importance  of  scientific  knowledge  to  clefgymcLi,  1513- 
1516,  4520-4526. 

See  Cambridge  Universiiij.. 
Shipbuilding . 

Shipbuilding  nuKleh  wanted  at  Caiuljiiui,'.;    university 
4395. 

3  Q  2 


IIOYAL    COMMISSION    ON    SCIENTIFIC    INSTllUCTION,  ETC. 


iiu.Mi'HBY,  Professor— cont. 
Sidney  College  (Cambridge). 

Chemical  "laboratory  at  Sidney  Colle^re  ;  should  be  com- 
bined with  others,  4436. 

Students. 

Practical   teaching  wanted   for   students    at    ('ambridge 

University,  43o8^3(il.  -14S(>-15llL'. 
Importance  to  students   of  bfing  employed  ivi  profes- 
sors* assistants,  'l-^(iij. 
Ordinary  degree  examination  at   Camliridge  prejudicial 

to    undergraduates  ;  all  should  jirepare  for  honours, 

A'MV.},  -J-l-I()-444;i 
Highly  qualified  students  have  competed  for  Cambridge 

open  science  scholnrshijis;  many  candidates  have  lieen 

unworthy,  4;j7^\  4r.(i;i-45UlJ. 
Advantage  to  Cambridge  students  of  long  vacaii'ui,  but 

not  of  other  \-aciitions,  4;^8(l.  4'M^\. 
Approval   of  athletics   for    Cambridge    student^;,    4.':i82, 

43B:s. 

College  Hfe  at  Cani!}ridgc  ad\'anta'^eous  to  students, 
4383-4384. 

Natural  science  tripos  at  Cambridge  has  ajjuut  12 
candidates,  chiefly  medical;  number  will  ])robably 
increase,  4339-4393. 

Students  mostly  attend  anatomy  course  at  Cambridge 
with  a  view  to  degrees,  4408,  4409. 

Cambridge  teaching  should  introduce  students  to  medi- 
cine ;  they  should  attend  hospitals,  4423. 

Great  freedom  in  selection  of  studies  desirable  for 
Cambridge  students  ;  importance  of  devotion  to  one 
study,  4427-4430,  4444,  4445. 

Students  entering  Cambridge  witli  proper  basis  of  know- 
ledge, might  proceed  at  once  to  science,  4434,  44t>8- 
44/3, 

Better  preparation  in  endowed  schools  wouiil  increase 
science  students  at  Camliridge,  4451,  4452,  44(i(), 
44(i7. 

Cambridge  science  students  in  individual  colleges  must 
be  few  ;  they  would  be  better  collected  in  one  Univer- 
sity school,  4465. 

Not  many  Cambridge  students  enter  into  practical 
scientific  professions,  as  a  consefjuente  of  their  training, 
4476. 

Cambridge  men  studying  for  the  Church  work  imt  little 
at  science,  4477,  447H,  4513-4526. 

i*'^o  examination  for  Cambridge  students  until  after  two 
or  more  tenrie,  44S3— 44^5. 

For  University  students  at  Cambiidge  more  scholarships 
are  wanted,' 45' Ki,  4507. 

Teachers.     See  Assisfaitl  Profissort;,  .ye. 
Technical  Ivsiwctiou. 

M  Cambridge  University,  techincal  subjects  need   not 
be   taught,   but  referred    to    in    ajiplication  of   pure 
science,  44-4-4426,  4496,  4497. 
In    chemistry  and    medicine,   theoretical  and    technical 
teaching  are  combined  at  Caml»ridge,  4497-1499. 

Thology.     See  Re/igimi. 
Tiiaity  Collcye  {Cumbridge). 

Fellowship,    and  annual  schokusliip.   fur  science,  given 

by  Trinity  College,  4371,  4372,  4446,  45(17. 
Importance  of  ])rylf-ctorsh)p  of  jthysiology  foiunled  by 

Trinity  College,  4403,  4419,  442(1.' 
Combination    of  Trinity    and    St.  John's    Colleges  for 
pur])oscs    of  instruction  ;    'IVinity   teaching   ])hysics. 
4436. 
Trinity  College  hai  a  matricuhition  examination,  4  1M4, 
U>iuvr:.ifl/  (lolhgc  (Lnvdou). 

;'or  Cambridge  oyn]  scimcc  firlidlafship.s.  University 
CuU'-i.','-  lias  fiirnislied  snmr  rd'  llic  best  coij]|ictitors. 


Cambridge  Univcrfiily  vacations  ;ut  to,,  lui.g,  <'M|),'ci;i||v 
at    Cbriritnm;.  ;     llie  long   vnc;,1in,i     i.     .dv.id.gcous. 


L1V];T\G,    1'ko..j.;:-:.;ui(    <i\'Anii'.l]     |H)VVNIN(i     MA 

(Index  of  hlH  hlvirtc, ,(.,..) 

Age  of  SludvutH. 

Few  C;inibridge  studcnfy  enter  br'IWnMS;  ijj  is  lute- to 

begin  professional  training,  'h^S.S,  15H6.  ' 
Uittle   boys   miglit  learn    claHaiacjitorv  sciences  ■   ijoys  of 

15,  heat,  chemistry,  Ike. ;  hoya  oF  'l?  might  compete 

for  Camliridge  op(^n  scholorshijjs,  460.3,  4601. 
Candidates   for  Woolwich   must  be  between  16  ■nu!  I'l 

4609.  '  ■  • 


LivEiNG,  Professor — cont. 
Apparatus  for  Science  Purposes. 

Defective  provision  of  scientific  apparatus  at  Cambridge 

University,  4554-4556,  4653. 
Apphances   for  science   teaching    at    pubhc    schools   of 

Itugby,  riai-row,  Clifton,  &c.,  4629,  4630. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

Real  teaching  in   Cambridge  University  haa  been  done 

by  college  lecturers  and  jmvate  tutors,  4539,  4649. 
Teaching  of  college  tutors  at  Cambridge  itas  been  mahily 

inathematicai,  4540. 
Advantage  of  the  Cambridge  long  vacation  to  teachers 

4546.  ' 

Sub-professors  wanted   at   Cambridge ;    college  tutors 

might    become  assistants  to  professors,  under  proper 

organization,  4.549,  4650. 
Difficulty  of  finding  good  teachers  of  science  for  schools 

4602. 
Private  science  tutors  at  Cambridge  are  few,  4649. 
Astronomy. 

Difticnlt  for  ])rimary  school  children    to  grasp  laws  of 

astronomy,  4618—1628. 
Birmingham  School. 

Laboratory  for  science  teaching  at  Birmino-ham  School 

4629,  463U. 

Botrniy. 

Botany  might  be  taiight  to  children  in  ])rimarv  schools 
4616,  4617.  "  ' 

Cambridge  University. 

Colleges  at  Cambridge  ;  several  have  ojien  science 
scholarships ;  college  tutors  do  the  real  n'ork ;  com- 
bination for  science,  &c.  ;  i)rofessoriate  should  not  be 
under  colleges  ;  ]iarii;imentary  aid  essential  to  divert 
college  funcis  to  T'niversity  instruction,  453.5-1.'i40 
4550,4644.4645. 

Cambridge  students  ;  with  ojjen  examinations,  many 
might  go  for  a  short  time;  (hfRculty  of  their  getting 
both  scientific  and  professional  training  ;  more  science 
rewards  for  students  desirable,  4535-4538,  454.:M547 
4566-4594,  4639,  46.50,  4652. 

Cambridge  fellowships  and  scholarships  ;  approval  of 
electing  professors  to  fellowships  ;  students  from 
endowed  schools  should  be  eligible  for  fellowships- 
open  scholarships  at  several  colleges,  4535-4538  4557- 
4569,  463.5-4641. 

Science  teaching  at  Cambridge  incomplete ;  short  time 
of  attendance  of  students  ;  insufficient  professorial 
staff;  practical  instruction  should  be  given,  4539 
4540,  4543-1556,  456H-458I.  4591-J.594.  4652,  4653. 

Irolessors  at  Cambridge;  staff  incomplete;  more  for 
chemistry  wanted  ;  approval  of  their  election  to  fel- 
lowships;  sbr.uld  be  under  I'niversitv,  not  coUeges, 
4639,  4.540,  454S,  4551-4556.  4561-45(o.  4642^653 

Assistant  professors  and  teachers  at  Cambridge  much 
wanted ;  college  tutors  might  act ;  pri^-ate  science 
tiitorsarefew,  4.53.9,  4540,  4.5-16.  4549  4649  4650 

Lectures  at  Cambridge  incomplete;  given  at  mil  of 
professor;  sliould  be  subject  to  regulating  authority, 
4.'>39,  454(1,  4569-4581.  1642-4647.^ 

Advantage  of  the  long  vacation  at  Cambridge,  4545- 
4  54  / . 

Funds  at  Cambridge  ;  inadet|uate  for  payment  of 
jirofessors;  University  Junds  exhausted;  collec^c  en- 
dowments   mu:st  be   iHvcrtod.  4554-1559.  4562^564, 

Wantof  scienrihr  apparatus  ;it   Cnmbridge.  4554-1556, 


46.53. 
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I.^6(;-  I5(,8.  4.583-i5s- 
;iTcs;  speci; 


I'^x^unniafiMUs  :,f,  ( 'n,nl„.l,l„,. .    u,.,^  cxaminarinn  in  second 
>'  iiU'u  ;  third  term  for 
I(i;i5-4(;4L 
inunation,  aftcrtwo  general 
"iiL^,    lor    nruinary    dcgire ;    pass-men    and    honours' 
mcu  attend  cluMmcal  tcelurcs  ;  three  years'  residence 
lor  (Ic-rec  iingbt  be  waived,  4.^,66-l.iS8 
W  iiiit  „r  <;,rd.  .honld  not  bo  an  impediment  to  endowed 
^ehouN   ,.ludnils;d  C;Mnl)rid-c.  46;i5-4611. 
Sec  7V;»/7//  Collrgc  [Cnmln-idg,-]. 
(•hfll,;,l,.>nn  Cllrgc. 
Science    de|.ariuu-]i(,    at    ChcKenham     College    tolerably 

successful  ;  btboralorv  there.  4531.  Ii;"')   46;*0 
I  «iH  s  from  (■hdlcubam  (Vdl.gc  «o  to  Woolwich  exami- 

nations,   IdOd, 
llifurcation   .y.stcm  adnp1,ul  nt    Cheltenham  College  for 
Home  ycarM,  4(),i;(.  *^ 

Chemistry. 

Jvargcr  stiilFfor  tcachi 
Universily  ;  room    f.7r 
45.53. 
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emistry  wanted  at  Cambridge 
u-ee    proiVssors,    1548,  4551- 
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LivEiNG,  Professor — Chemistry — cont. 

Professor  of  chemistry  at  Cambridge  has  a  fair  labo- 
ratory, but  finds  his  own  lecture  apparatus,  4555,  4556, 

4653. 
For  Cambridge  ordinary  degree,  chemistry  is  one  optional 

subject  in  natural  science  examinations,  4568. 
Chemical  professors'  lectures  at  Cambridge  are  attended 

by  pass-men  and    honours'    men ;    medical  students 

attend  ;  lectures  comprise  heat,  4569-4581. 
Practical  application  of  chemistry  might  be  taught  at 

Cambridge;  separate  professor  requisite,  4591-4594. 
Chemistry  might  be  studied  with  advantage  by  lads  uf 

15  years  of  age,  4603. 
Chemistry  not  more  liable  to  cram  than  other  sciences, 

4610,4611. 
Analytic  and  synthetic  chemistry  should   be  taught  at 

Cambridge  by  different  professors,  4G52, 
Children. 
Little  boys  might  be  taught  sciences    of  classification, 

4603. 
Children  in  primary  schools  could  not  be  taught  much 

science,  4616-4628. 
Boys  at  Harrow,  Rugby,  Sfc,  have  inadequate  time  for 

science,  4631. 
Clifton  College. 
Clifton  College  has   a   laboratory  for  science  teaching, 

4629. 
Cramviii\g . 

Chemistiy  not  more  liable  to  cram  than  other  sciences, 

4610. 
Cramming  can  be  detected  by  a  good  examiner,  4611. 
Degrees. 

Candidates  for  Cambridge   ordinary   degree,  after   two 

general    examinations,    pass    a   special   one ;    natural 

science  or  chemistry,  &c.,  required,  4566-4568. 
Pass-men    attend   chemical   lectures  at   Cambridge,  but 

honours'   men  chiefly ;    number  increasing ;    medical 

students  attend,  4569-4681. 
Three  years'  residence  required  for  degree  at  Cambridge ; 

examinations  free  from  this  restriction  desirable,  4583- 

4588. 
Endowed  Schools'  Commission. 

Approval    of    schools    proposed    by    Endowed  Schools' 

Commission,  4635-4641. 
Examinations. 

Competitive  e.vaminations  have  given  impetus  to  science 

in  public  schools,  4531. 
Examination  is  almost  the  only  test  in  which  the  public 

have  confidence,  4532-4534. 
A  special  examination,  after  two  general  ones,  has  to  be 

passed  hj  candidates  for  Cambridge  ordinary  degree, 

4566-4568. 
Good  would    result   from    open    examinations,    without 

regard  to  residence,  at  Cambridge,  458.'^— 1588. 
Middle-class  local  examinations  ;  fittle  result  in  science  ; 

show   improvement,    as    do    Woolwich    examinations, 

4597-4601,4605-4609. 
Endowed    schools'    pupils    entering    Cambridge,    after 

literary  examination,  might  proceed  with  science,  com- 
pete for  fellowships,  &c.,  4635-4641. 
First  examination  at  Cambridge  may  occur  in  second 

term  for  medical  students  and  honours'   candidates; 

in  third  term  for  others,  4639. 
Examiners. 

Good  examiners  can  detect  cramming,  4611. 
FeUmcships. 

Approval  of  electing  Cambridge  professors  to  feUowships, 

4557-4559. 
Cambridge  students,  from  endowed  schools,  .ihoold  lie 

eligible  for  fellowshi]is,  4635-4641. 
Geot/raphy  (P/niskal). 

Little  physical  geography  could  be  taught  to  children  in 

primary  schools,  4616-4621. 

Greek. 

Cambridge  University  sliould  adapt  itself  to  reception 
of  youtiis  taught  in  schools  v/liere  Greek  is  not  studied, 
463.5-J641. 

Harrow  School.  ,r    ■■    ■  i 

Pupils  from  IlaiTOv/  School  go  to   \/oolwich  examma- 

tions,  460G. 
Harrow  Scliool  has  a   laljoratory  for   science  teaching, 

4629,  4630. 
Bifurcation  system  adopted  at  Harrow  School,  4633. 

Professor  of  chemistry  at  Cambridge  University  lectures 
on  heat ;  wliicli  he  should  not  do,  4577-457!'- 

Heat  forms  a  subject  in  two  divisions  of  ordinary  degree 
examinatiOTi  at  Cambridge,  4580. 


LivEiNG,  Professor — Heat — cont. 

Heat  might  be  studied  with  advantage  by  bovs  about  15 
4603. 
Hojwiirs. 

Chemistry  professor  at  Camliridge  University  sometimes 
lectures  to  honours'  men  separately  ;  most  of  bis  stu- 
dents attend  with  view  to  honours,  45/2—1576. 

First  examination  of  honours'  candidates  at  ("^amlmdge 
may  occur  in  their  second  term,  4639. 
Income  and  Expenditure. 

Stipend-;  of  professors  at  Camln-idge  University  are  about 
300/.  a  year  ;  sujiplemented  by  fees,  which  outgoings 
often  swallow  up,  4554,  4556, 

Electing  Cambridge  professors  to  fellowships  is  a  desirable 
mode  of  increasing  their  income,  4557-4659. 

To    increase    professorial    staff    at  Cambridge,    college 
endowments    must  be  apphcd  ;  university    funds  are 
exhausted,  4562-4564,  4660. 
Loboralories. 

\Vant  of  provision  for  requisites  in  laboratories  at 
Cambridge  University,  4554-4656. 

Chemical  professor  at  Cambridge  has  a  fair  laboratory  ; 
he  pays  for  apparatus  himself^  4555,  4556,  4653. 

Laboratories  for  science  instruction  at  Rugby,  Harrow, 
Clifton,  and  other  schools,  4629,  4630. 
Lectures. 

Courses  of  many  professors  at  Cambridge  University 
are  incomplete ;  more  complete  courses  to  be  given  in 
future,  4539,  4540,  4642. 

Chemical  professors'  lectures  at  Cambridge  attended  by 
pass  men  and  honours'  men  :  chiefly  the  latter.  4569- 
4581.  ^ 

Professor  of  chemistry  at  (Cambridge  lectures  also  on 
heat,  which  is  objectionable,  4577-4579. 

Courses  of  lectures  at  Cambridge    are  given  at  profes- 
sors' own  will ;  they  should  lie  sulnect  to  some  regu- 
lating authority,  4643,  4646,  4647. 
Literature. 

Pupils  from  endowed  schools  entering  Cambridge    Uni- 
versity might  pursue  science  on  passing  examination 
in  literature,  4635-4641. 
Mathematics. 

Teaching  of  college  tutors  at  Cambridge  University  has 
been  mainly  mathematical,  4540. 
Medicine. 

Medical  students  attend  chemical  professor's  lectures  at 
Cambridge  University,  4676. 

Difficulty  of  instructing  medical  students  in  both  theory 
and  practice,  4594. 

First  examination  of  medical  students  at  Cambridge  may 
occur  in  their  second  term,  4639. 

Medical  professor's  courses  at  Cambridge  are  more  com- 
plete than  others,  4642. 

Parliament. 

Parliamentary  aid  essential  to  divert  collegiate  funds  to 
University  science  professoriate  at  Cambridge,  4644, 
4645. 

Physics.     See  Heat. 

Practical  Instruction. 

Approval  of  practical  schools  being  attached  to  Cam- 
bridge University ;  apjilication  of  chemistry  might  be 
taught,  4589-4596. 

Danger  of  students  who  should  be  learning  principles 
being  attracted  to  practical  applications,  4594. 
Pviifessors. 

Professors  at  Cambridge  University  represent  particular 
branches  of  science  only  ;  tlie  staff  is  to  be  more  com- 
plete; medical  prufessors  an  exception,  4539,  4640, 
4642-4647. 

Larger  professorial  staff  for  teaching  chemistry  wanted 
at  Cambridge,  4548,  4551,  4552,  4565. 

Sulj-professors  wanted  at  Cambridge  ;  witli  proper  orga- 
nization, college  tutors  might  become  assistants,  4549, 
4650. 

For  catechetical  teaching,  a  professor  could  take  ten  or  a 
dozen  students  at  a  time,  4553. 

Inadequate  funds  for  payment  of  professors  at  Cam- 
bridge, 4554,  4556. 

Chemical  jirofessor  at  Cambridge  has  a  fair  laboratory, 
but  pays  for  lecture  ajiparatus  himself,  4655,  4556, 
46.53. 

Approval  of  electing  Cambridge  professors  to  fellowships, 
4.557-4561. 

For  increasing  professorial  staff  at  Cambridge,  college 
endowments  must  be  aj)plied,  4562-4564. 

Profcs'ioriatc  at  Cambridge  should  be  under  the  Univer- 
sity, not  the  colleges,  4644-4651. 
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LiVEiNG,  Professor— cont. 

''tr'proSsordups   ,v».Hc,l  .i  Can.l.id.o  Un.versity. 
4660. 

^"£by'''s°iool    has  a   laboratory   for   .soicno.    lead.ing, 

IMI),  ■I6.'«l. 
Salaries,     ^ee  Income. 

'""oVett'sclioUirslnps  for  scienco  at  several  colleges  at  (Jam- 
"  bri.lije  University,   in.iS-IS,')?-  .         . 

Camhridue  students  tolerably  iirolleiont  lo  seicuce  would 

probalily  obtain  a  sebobu'sliip,  Jo.'lS. 
WitbgooS  teacbini;  iu  schools,  boys  ot  1/    iuit;ht  com- 

ijete'^for  Cambridge  open  scholarshi|.s, -nil)  I. 
Cambridse  si;iKleiits,  from  endowed  schools,  alter  lir^l 

examination,  should  be  eligible  for  sebolarslnps,  4MJ- 

1641. 

Schools.  ,       ,  .         .  r  ,-„ 

Small  results  bitbert.,  from  science  tcaclnng  in  public 
schools;  uncertainty  of  masters  as  to  subjects;  diUi- 
culty  of  finding  teachers,  -1527-15-i",  -161)1.'. 

Comiietitive  examinatioua  have  given  an  imiiolus  to 
science  ill  liLiblic  schools, -15:11. 

Incentives  to  retaining  promising  pupds  in  schools,  -l.JHIi. 

flovs  \n  school  might  learn  classilicatory  sciences  ;  at  about 
1.5  years,  might  study  heat,  chemistry,  ;tc.  ;  about  17, 
rai''ht  compete  for  Cambridge  open  scholarships,  -160.1, 
4604.  ,,.        ,      , 

Woolwich  candidates  come  from  various  imbhc  schools  ; 
late  examinations  show  improvement,  460o-160:>. 

Little  science  could  be  taught  in  primary  schools,  4610- 
4628.  .       .        ,      ,      , 

Luboiatories,  &c.,  for  science  instruction,  in  schools  ot 
liir-bv,  Clifton,  Harrow,  &e„  4620,  46:10. 

Inadequate  time  allowed  for  science  in  pubhc  schools. 

In  most  public  schools  the  classical  and  scientific  depart- 
ments are  separate;  sclieme  successful,  but  science 
masters  complain  of  getting  the  idlest  boys,  46.W- 
4634. 
Cambridge  University  should  adapt  itself  to  rece]ition  of 
youths  from  schools  ]iroposed  by  lindowed  Schools' 
Commission,  46:15—1641. 
Science. 

Science  teaching  in   public   schools ;   not  much  result 

yet ;  laboratories  at  Harrow,  Rugby,  &c.  ;  iuadcijuate 

time  given   to  science ;    bifurcation  in  most  schools, 

4527-4.5:jl,  4629-46:14. 

Advantage  of  working  at  science  in    coiijiinclion  with 

other  studies,  4541,  4542. 
Danger    of  students,    who  should    study    [irinciples    of 
science,  being  attracted  to  practical  appUcations,  4.59-1. 
Not  much  science  shown  1)y  middle-class  local  cxan.i- 

nations,  45U7-4601. 
Heads  of  schools  do  not  understand  what  seie:  cc  should 

be  taught  to  boys,  4602. 
Sciences  of  classification  might  be  taught  to  young  boys ; 
heat,    chemistiy,   &c.  lo  those  of  15;  about    17  they 
might  compete  for  open  scbolarshijis  at  Cambiidge, 
Wa,  4604, 
Imperfect  knowledge  of  science  shown  by  the  Woolwich 

candidates;  they  are  improving,  4605—1601). 
Little   science  eonlrl  be  taught  to  children   iu  primary 
schools,  401S-J618. 

«ee  Camimlije  Vninrsil,/ 

Sivileiits. 

Candidates  for  tjainbridge  opeo  science  srliol;o^hi|,,-  arc 

sometimes  goorl,  sonictiuies  very  b;id,  15:;r>-  io:i7. 
(^ainbridgt  sludcnts  Oil'  raldy  j.rolicieid.  in  seieoee  would 

probably  oblani  seholarslups,  fce.,  I.'.:W. 
Students   at   Cainbiidgc  utteml   too  shell   a  lime,   15  l:i, 

4644 


LivF.iNG,  Professor — Slndents^cimt. 

Practical  schools  desirable  in  Cambridge  University; 
but  students,  who  should  be  learning  principles,  are  in 
danger  of  being  attracted  to  applications,  4689^51)4. 

Candidates  at  middle-class  local  examinations  have  not 
done  much  in  science;   improvement  shown,  4697- 

4601.  .„     ,  ■  I 

Little  boys  may  be  taught  claasiflealory  sciences ;  che- 
mistry, heat,  &c.  at  16;  at  17  might  compete  for 
Cambridge  o|)cn  scholarships,  4602-4604. 

LleUeieney  in  science  of  Woolwich  candidates ;  they  are 
impriAing,  4604-4609.  .      ^,      ,   - ,         ,      ,, 

Endowed  schools'  students,  entering  Cambridge,  should 
be  allowed  to  study  science  on  |)assing  literai-y  exami- 
nation, 463.5-4641.  ,    ,     .  i. 

First  examination  for  medical  students  or  honours- 
candidates  at  Cambridge  may  occur  in  their  second 
term  ;  third  term  for  others,  4,639,  „      ,    .  , 

More  rewards  for  science  students  wanted  at  Camljridge, 
4650. 

Students  of  .analytical  chemistiy  recjuire  some  one  always 
at  hand,  4662. 
Tearkcrs.     Sec  Assi.vtaut  Pm/essors,  ^-c. 
■IViitili,  Collec/niCaifiliriitr/e). 

V.lectinn  of  a  profcs^ur  to  a  ieilowsbiii  at  Irmlty  (college, 
45.59. 

'Priiiity  College  is  eccentric  in  regar.l  to  time  ol  assem- 
bhng  and  breaking  up,  4613. 

Vacafion. 
Advantage  of  Cambridge  long  vacation  to  teachers  and 
students,  4646-4547. 
IVelliiii/lou  College. 

Pup'ilsfrnm  Wellington  College  attend  Woolwicli  ex- 
aminations, 4106. 

JVooluicli. 

Candidates  for  Woolwich  have  shown  imperlect  know- 
ledge of  science,  but  they  are  improi'ing.  4604-4609. 

Zooloijy. 

Zoology  might  be  taught  to  chiklren  m  primary  schools, 
4616. 

WILLIS,  Rkv.  R.,  M.A.     (Imlexof  his  Evidence.) 

Accotrtmodatioii  for  Science  Purposes. 

Good   lecture  rooms,  e'i.-c.,  for  teaching    mechanism,  at 

Cambridge  University,  46>64. 
For  science  teaching,    Cambridge   University  has   pro- 
vided some  buildings,  with  labonitories,  eVc. ;  similar 
]u-o\  isioii    should    be    made  for   cveiy  science,  4694- 
469S. 
Aiialo/uij. 

Jacksonian    professor    of  philosophy    at    Cambridge    is 
recjuired  to  be  skilled  in  anatomy,  4655,  4656, 
/Ijtparrrtiis  for  Science  Perposes. 

Apparatus  for  teacliing  mechanism  at  Cambridge  Uni- 
versity is  paid  for  by  lecturer ;  should  be  pro\'idcd  by 
University;    but    the  apparatus  could    nor   be  more 
ellicienl.  tiian  it  is,  4659,  4670,  4li71,  4690-1698. 
Lectures  on  architecture  at  Cambridge,  illustrated  by  an 

original  system  of  modelling,  4676. 
Cambridge  '  University    shiuibl     juovide    apparatus    for 
teaching  every  science  eliicicutiy,  1692— liil'S. 
.In-lncolof/if. 

Great  interest  taken  bv  ( 'ambiidee  students  in  areba^o- 
b.gy,  4674. 
,.|rc/ii/cr///rc. 

Lectures  on  ;uciulec;iu-e.  diuslratcd    by  original  models, 
at    t'aiubtidgc    lliiiiersily  ;     great    nucrest    taken    in 
the  subject  liy  sliulenls,  •i67:i-ji;7<;. 
.Issi'la,:!  rn feasors.  11,  mouslmlios.  .^c. 

,laeksoiliali    professor   at   Cam- 


4544. 

Advaiitagcol  llie  l.ing  vacsXii.n  lo   Cambridge  ;;ludcols, 
1545-1517. 


Arlva 


lies,  151  KI.',42. 

I  pioir.tior  ndghl  liO.r  10  or  IJ 


dgc  Uoivcrety; 


laiid   bv   lb 


-sor,  4671, 


.tuO.nl 
■ill,  ollicr 
Forca,leclieti.~.l  tcacliii 

stioieiits,  !55:;. 

Ordinary    rlcgrec    cud;, lal.es   at 

general  e'iaiuinatlo,,;;,  p;i.;s  :i.  sp 
Chemical  lectures  at  tliuubridge 

but  mostly  by  honour'.'  men  ; 

dents,  4569-4.581. 
With  open  cxaminalioiei  at  Canihridgr,  „:my  sl.udei.ls 

would  go  for  a  simii  time  with  udvimtage,  1.58:;    l,5Ss 
Uilbculty  of  Cambridge  students  getting  both  s<;ienti(i 

and  professional    training;  mostly  eel,.,- m.;,, .liei.. 

late,  4.58  I- 1.588. 


:ei.  loelge,     idler    turn 
irl  .me,   1566-1568. 

'tie d  by  pa,sM-men. 

ome  lire   n.edirn.l   slu- 


sil.y  toe- 


6'm»/;ro(.;e  liuii-csil,/. 

.taeksouian  prolessor  of  natural  ami  exiierimental  itbiio- 
so|iliyatl'aJnbriilge;  his  duties  ill  dcOnoil ;  knowledge 
ol  analomy  esscoli;d  ;  leelures  oil  ineeliainsm,  and  also 
oil  arcbileelmv,  and  pa\s  for  Ins  illiisl  lalions  himself; 
has  a  large  class,  I65I--I699. 
I.eetnres  al  ( 'aiiiliridgc  ;  nieeliaiiism  ;iiiil  ;,relii(ecture  ; 
p.ipuhirily    of    I'roressoi     Farislrs    Icclnres    lonucldy. 


46,57    1676,  1690-4698. 


lied  aiiioug  Ibv  lecturing  pro- 


r.uilduig 
Imidg 


--  -g   P") 

!li6ll,   1661. 


Pliaratus  for  scieuce  leaching  at  Cam- 
liiiiigo  ;   some  piiivideil;  but    Uliil-elsily  should  make 

snmliir  prnvis or  every  seienee,  465:'),    1664,  4670, 

.li;7l,  1(;76,  4692-1698, 
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Willis,  Rev.  R. — Camhridrje  University — cout. 

Cambridge  students  ;  take  great  interest  in  mechanism, 
architecture,  and  archjeology  ;  should  be  taught  prin- 
ciples, not  technical  details,  46G(M(3r)i),  4(74,  4678- 
4(18!). 

Examination  at  Cambridge  follows  the  lectures  on 
mechanism  ;  it  is  not  conducted  by  lecturer,  4661-4665. 

Degrees  at  Cambridge;  all  candidates  must  attend 
lectures  of  certain  professors,  4660-4665,  46S5. 

Scientific  education  at  Cambridge  is  abstract  and  theo- 
retical, 4689. 

Degrees. 

Candidates  for  degrees  at  Cambridge  University  must 

attend  lectures  of  certain  professors,  4660,  46S5. 
Students  attending  lectures  on  mechanism  at  Cambridge 

with  a  view  to  degrees  have  a  final  examination,  4661- 

4665. 

Education . 

Education  at  Cambridge  University  with  respect  to 
science  is  abstract  and  theoretical,  4689. 

Engineerinr/. 

Some  Cambridge  students,  after  attending  lectures  on 
mechanism,  have  gone  into  engineering,  466.'^,  466D. 

Examinations. 

Final  examination  for  a  degree  follows  lectures  on  mecha- 
nism  at    Cambridge    University;    examination    not 
conducted  by  lectm-er,  4661-4665. 
Parish,  Professor. 

Popularity  of  Professor  Parish's  lectui-es  on  mechanism 
formerly  given  at  Cambridge  University  ;  the  illustra- 
tions were  paid  for  by  himself,  46.5/,  4668,  4690. 
Fees.     See  Income,  Sf'c. 
Income  and  Expenditure. 

3001.   per   annum   and  shai-e  of  fees   form    stipend   uf 

.Jacksonian  professor  at  Cambridge  University,  4660. 
Fees  at  Cambridge  ;    collected  by  cards  purchased  at 
registrar's  office  ;  divided  among  lecturing  professors, 
4660,  4661. 
University  funds  at   Cambridge  should  be  applied  to 
buildings  and  apparatus  for  developing  science,  4696, 
4697. 
Jacksonia It  Professor.     See  Cainhiblye  University. 

Kiiif/'s  College  {London). 

\Vorkshops  for  mechanical  instruction  at  King's  College, 
London,  4680. 

Laboratories. 

Bidldings  containing  laboratories  have  been  provided  at 
Cambridge  University,  4694. 

Lectures. 

Lectures  on    principles    of    mechanism    at    Cambridge 

University;  fin:d  examination  for  degree;  large  class; 

illustrations  (which    lecturer    pays  for)  could    not  be 

more  efficient,  4657-467l>.  46S1-469S. 
Professor  Parish's  lectures  on  mechanism  formerly  given 

at  Cambridge  were  very  popular,  4657,  4668. 
Certain    professors'    lectures    at    Cambridge    must    be 

attended  by  all  candidates  for  degrees,  4660. 
Lectures    on^  architecture,    illustrated    by    an    origmal 

system  of  modeUing,  at  Cambridge,  467.:i-4(i76. 

Mathematics. 

Only  the  ordinary  forms  of  mathematics  are  essential  for 
attending  lectures  on  mechanism  at  Cambridge  Uni- 
versity, 4658. 

Mechanism. 

Principles  of  mechanism  taugbtat  Cambridge  University; 

machinery  exhibited ;  apparatus  efficient,  4654—1672. 
Popularity  of  Professor  Parish's  lectures  on  mechanism 
formerly  given  at  Cambridge;  working  models  vvcve 
paid  for  by  himself.  4657,  4668,  4690. 
At  Cambridge  University,  principles  of  mechanism,  not 
technical  details,  should  be  taught,  4678-1689. 
Practical  Instruction.     See  Technical  Instruction. 

Professors. 

Jacksonian  professor  of  natural  and  exjj  en  mental 
philosophy  at  Cambridge;  he  is  required  to  know 
anatomy ;  lectures  on  mechanism  and  architecture, 
4654-4699. 

Courses  of  certain  professors  must  be  attended  by 
students  at  CambriHge  University  who  wish  to  take 
degrees,  4660,  4685. 

Science. 

Scientific  cdutatlon  at  Cambridge  Unl\-ersity;  it  is 
abstract  and  theoretical ;  University  funds  should^  be 
applied  to  buildings,  &c.  for  science,  4639,  4696, 469?. 


WiLLT.'i,  Rev.  R.— cont. 
Students. 

Students  of  mechanism  at  Cambridge  University;  large 

mixed  class  ;  take  great  interest;  some  have  gone  into 

engineering,  4660-4669. 
All  Cambridge  students,  before  taking  a  degree,  must 

attend  courses  of  one  or  more  professors,  4660,  4685. 
Great  interest  taken  by  Cambridge  students  in    archi- 
tecture and  arcbfEology,  4674. 
Cambridge    students    should    be    taught    principles    of 

science,  not  technical  details,  46/8-4689. 
Technical  Instruction. 

Undesirable  to  give  technical  instruction  at  (Cambridge 

University,  4678-4689. 
King's    College,    London,    has    workshojjs    for    giving 

technical  instruction,  468(t. 


NEWTON,  Professor  ALFRED,  M.A.     (Index  of  his 
Evidence.) 

Accommodution  for  Science  Purposes. 

Cambridge  University  museums  of  zoology,   anatomy, 
chemistiy,  botany,  and  mineralogy  are  supported  by 
annual  vote,  4702-4/15,  4740-4745,  4794-4798,  4808- 
4812. 
Dissecting-room   for  comparative    anatomy   wanted    at 
Cambridge;  more  room  for  students  requisite,  4764- 
4766,  4794-1802. 
Accommodation,  &c.,  for  teachitig  anatomy  at  Cambridge 
would  require  double  the  present  allotted  sum,  4810- 
4812. 
Anatomj/. 

Museums  of  zoology  and  comparative  anatomy  at  Cam- 
.  bridge  University;  curator  wanted,  4702—1715,  47^i5, 
47^6,  4740-4745. 
Anatomy  and  zoology  instruction  at  Cambridge ;  sepa- 
rate ]:)rofessors   desirable  ;  a  professor  of  comparative 
anatomv  nnght  go  more  deeply  into  the  subject,  4746- 
4755,  4/61-4774. 
Cambridge    students  do  practical  work  in    comparative 
anatomy,    but   want   more   convenience,  4764,  4794- 
4802. 
Demonstrator    of     anatomy    required     at    Cambridge  : 
present  officer  paid  for  by  Mr.  Clark,  480". 
Assistant  Professor.:,  Deiaonstrators,  Sj-c. 

Demonstrator  of  anatomy  and  curator  of  museum  should 
be  ajjpointed  at  Cambridge;  present  demonstrator  is 
paid  by  Mr.  Clark,  4708,  4714,  480/^809. 
Cambridge  men  studying  for  teachers  of  science  will  be 
more  numerous  when  endowed  schools  teach  science, 
4776. 
College  officers  at  Cambridge  are  well  paid,  4791. 
New  prielector  in  physiology  at  Trinity  College,  Cam- 
bridge ;    hig    teaching  is    distinct  from   that   of  the 
University  professor  of  zoology,  48lt^,  4814. 
Botany. 

Museum  of  botany  at  Cambridge  is  supjiorted  by  annual 
vote  of  University,  4707- 
Cambridge  University. 
Zoology  and  anatomy  instruction    id    Cambridge    Uni- 
versity, 4700-1818. 
Professors    at    Cambridge  ;    professor   of    zoology    and 
anatomy  ;     separate    professors     for    these     subjects 
desirable;  stipends shoidd be  increased  ;  multiplication 
of  professors   would    promote  research,   4/00,   4701, 
4730-4734,  4737-4739,  4746-4755,  4761-4774,4/78- 
4781,  4786-4802. 
Buildingsfor  science  purposes  at  Cambridge;  museums; 
dissecting-room   wanted  ;    more    accommodation    for 
students  required  ;  double  present  expenditure  needed 
to  provide  for  anatomical  teaching.  4702-4715,  4/40- 
474.5,  4674-4/66,  4/94-1798,  4808-1812. 
Funds  of  Cambridge ;  inadequate  salaries  of  professors, 
demonstrators,  &c. ;  grants  for  science  very  insufficient ; 
incomes    of  fellowships    are   not   too   large  ;    college 
officers   are  well  paid,  4/08-4726,  4737-1739,  4775, 
4786-4791. 
Assistant  professors,  &c.,  at  Cambridge;  demonstrator 
of  anatomy    and   curator   wanted ;  new    priielector  in 
jdiysiology  at  Trinity  College,  4/08,  4714,  4/76,  4791, 
4807-4809,  4813,4814. 
Colleges  at  Cambridge ;  should  offer  more  rewards  for 
natural   science  ;    heads   of    colleges  should   not   be 
abolished  ;    objections    of  many   colleges   to   elect  to 
natural    science    fellowships ;    shoidd    contribute    to 
University  professoriate  ;  external  pressure  on  colleges 
might  be 'desirable;  college  offices  might  be^reduc_ed  ; 
college  officers  are  well  paid,  4719-1729,  4757,47.58, 
4/82-1791,4817. 
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Newton,  Vvoie^mi— Cambridge  University— coni. 

Cambridge  students;  zoology  and  anatomy  students; 
more  college  rewards  should  be  offered  to  students, 
4747-4752,  4757-4760,  4764-1774,  4792-1806. 

Degrees  at  Cambridge ;  few  ordihaiy  jiegree^men  _at 
zoology  and  anatomy  lectures,  4747-4762,  4773,  4774. 

Cambridge  fellowsliips  and  scholarshi])3  ;  objection  of 
many  colleges  to  award  them  ;  should  not  be  specially 
connected  with  natural  science ;  emoluments  or  dura- 
tion of  fellowshijis  shouhi  not  be  lessened.  47.'j(i,  4/82- 
4784,  478;t. 
Chemistry. 

Museum  of  chemistry  at  Cambvidgo    is    supported  by 
annuiil  vote  of  University,  47"7. 
Cost,  Income,  i^c. 

Musewms  at  Cambridge  University  are  allowed  l.iHin/. 
a  year  for  building  fund  and  l,60n/.  a  year  main- 
tenance; double  the  amount  wanted,  47"7-4715- 

Inadefjuate  salaries  of  superintendent,  demonstrator,  Ike, 
of  zoology  and  anatomy  museums  at  Cambridge 
University,  47U8-4715. 

Private  subscriptions  (iiichiding  college  contributions) 
for  fittings  for  zoological  museum  at  Cambridge ; 
1.005?.  suliscribed  in  four  years,  4711,  47/5. 

Funds  for  science  purposes  at  Cambridge  University  are 
wliollv  inadequate  ;  increase  might  come  from  colleges, 
471(;-(72(i,  47S(i-17!'l. 

Professor  of  zoology  and  anatomy  at  Cambridge 
receives  30')?.  a  year,  47^7,  47-i^- 

Stipends  of  Cambridge  professors  should  be  increased, 
4739. 

Incomes  of  Cambridge  fellowships  arc  not  too  large, 
478!'. 

College  officers  at  Cambridge  are  well  paid,  47!H. 

Curators.     See  under  Assistant  Professors,  S^c. 
Degrees. 

Few  ordinary   degree  candidates  attend  the  lectures  on 
zoology  and  anatomy  at  Cambridge;    certificates  of 
such    attendance    essential   where    candidates    choose 
zoology,  4747-^752,  4773,  4774. 
Fellowships  and  Scholarships. 

Cambridge    fellowships     and    schGlar3hi|)3    have     been 

awarded  where  zoology  and  anatomy  formed  Bubjects 

of  examination,  but  not  specially  for  those  subjects, 

475fi. 

Objection  of  many  colleges  at  Cambridge  to  elect  to 

natural  science  fellowships,  4782.  4783. 
Undesirable  to  connect  Cambridge  fellowships  B|iccially 

with  natural  science,  4784. 
Objection  to  lessening  emoluments  ur  duration  of  Cam- 
bridge fellowships,  4789. 
Heads  of  CfAleijes. 

Objection  to  abolition  of  heads  of  colleges  at  (Cambridge ; 
they  might  well  perform  some  duties,  4727-17-9. 
Honours. 

Zoology  and  anatomy  lectures  at  Cambridge  University 
are  attended  by  men  working  for  hoiiours  in  natural 
sciences'  tripos,  4752. 
Lectures. 

Lectures  on  zoology  and  anatomy  at  Cambridge  Univer- 
sity ;  number  of  students  increasing;  {^bhgatory  fur 
medical  course ;  they  might  be  given  by  separate 
professors;  more  accommociatioti  wanted,  4740-47rjr>, 

47fil-l774,  479:^4^2. 

Literature. 

Classical  knowledge  necessary  for  t\ery  man  oi  science, 
475H,  475;). 
Muthernutics. 

All  scientific  men  should  hiive  matliematical  knuuletb'c, 
4758,  475:». 

Medicine. 

Cambridge    University    -/.uohi^y    .u\\\    :iii;il(jiiiy    lectures 
are  attended  by  a  large  nrnn'l.er  oC  Tncdlcal  'Mtudciil,:^ ; 
course  obhgtttory  for  tlicdi,  I71H,  J7.'.l ,  17(17.  i;i);!. 
Minaralugy . 

Museum  of  irtincrah.gy  j,t    Cairdiriilge    \»   suppurLed    hy 
annual  vote  of  U'riiM.'i',sily,  17(17. 
Museums.     Hee  CamhTid<jf  Unincrsihj. 
Original  Research. 

Original  research  would  !„■,  \m,\m,U-A  ;it,  <  Ijinihi  it]{<c 
University  by  mullii»iie;vl.inn  of  p^o|■^^M)I■s|u^y  1777- 
d/Hl.         '  I-  ' 

Parliameiil. 

Pressure  of  public  opinio,!  on  cullrgcH  at  r.;i,iiibri(igr 
would  be  better  tiiau  iiciuii.1  li'ginlal.iou  I7I'I-I7"(; 
478G-4791. 


Newton,  Professor — cont, 
Physiology. 

New  proelector  of  Trinity  College,  Cambridge,  lectures 
on   physiology ;    teaching    distinct  from    University, 
4813,4814. 
Practical  insirnction. 

Cambridge  students  of  comparative  anatomy  engage  in 
practical    work  ;    deficient    accommodation  for   them, 
47W,  4794-4802. 
Pradeclors.     See  under  Assistant  Professors,  Sfc. 
Professors. 

Professor    of    zoology    and     com])arative     anatomy     in 

Cambridge  University  ;  receives  300/.  a  year;  separate 

professors   desirable,    4700,    4701,    4737,  47:iS,  4746- 

47.^35.  47fil-477f,  4793-4802. 

Stipends  of  Cambridge  ])rofessors  should  he  increased, 

4739. 
Professoriate  at  Cambridge  might  receive  support  from 
the  colleges;  college  offices   might  be  diminished  in 
number  for  this  ])ur]iosc,  47^'5-4791. 
Professorsh  ips. 

Attachment  of  professiirshipa  to  fellowships ;    they  arc 

not  permanently  attached,  4730-4734. 
Multiplication    of    proi'essorshijjs   at    Cambridge    would 
jiroinote  original  research,  4777-4/81. 
Salaries.     See  Cost,  Income,  iyc. 
Scholarships.     .See  Fellowships  and  Scholarships. 
Schools. 

Science    teaching    in    endowed    schools    would    increase 
number    of    Cambridge    men    studying   for    teachers, 
4771. 
Science. 

Classical  and  mathematical  knowledge  essential  for  every 

rnan  of  science,  4758,  4759. 
Science  chieily  advanced  by  those  who  work  for  its  uvra 
sake,  and  not  for  pay,  4710. 
See  Cambridge  University. 
Students. 

Cambridge  students  of  zoology  and  anatomy ;    mostly 
medical   students ;    number   increasing ;    do    practical 
work,   but    want    accommodation,   4747-4752,    4/64- 
4774,4792,480(5. 
Cambridge  natural  science  students  should  have  more 
college  honours  and  emoluments  awarded  them,  4757, 
4758,  47(iU. 
Science  instruction  in  endowed  schools  would  increase 
numhcr  of  Cambridge  students  desirous  of  Ijecoming 
teachers,  4771. 
Trinity  College  [Cambridge). 

Lectures  on  physiology  at  'rrinity  College,  Cambridge, 
by  new  prrelectnr,  4813.  4814. 
Zoology.      See  under  Aaalumy. 

BATESON,  Rrv.    WILLIAM    H..   D.D.      (Index    of  his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Museums,  &c.  might  be  ])rovidcd  by  University  of  Cam- 
bridge, if  it  were  reheved  fi-om  professors"  salaries,  4955, 
4l>72-4;^75. 
Assistant  Professors  and  Teach(r.<^. 

Collegiate  funds  might  go  to  augment  sub-jn-ofessors' 
salaries  at  Cambridge  University.  4!t55. 

Teachers  of  inl'erior  class  to  jn-ofessor^  are  :dways  essential 
at  Cambridge.  4:15;'. 
Cambridge  Uitircrsi/i/. 

Colleges  at  L'Lunbridge  ;  a  per-eontii;;e  (a- a  definite  sum 
fromcoUege  funds  sh,>u!d  be  devoted  to  University  in- 
struction ;  k\gi«lat,i\'c  aid  necessary  to  elfoct  this  ;  objcc- 
tum  nl'  iiiDiiy  eollcges  to  taxation;  the  combination 
est:ilihshed  will  probably  spread  ;  alteration  of  college 
^  fellowships  desirable.  4:»l(;-i:)!)3. 

Sciciiee  teaching  at   Cinubridge  ;   measures  to   promote 
seiciicc  f<u'  some  ye;ii-s   jiast  ;   great   ell'orls  now   being 
tiKide;   syudicafe  lo   consider  institution   of  professor- 
^  slop  in  physical  science,   l'M\).  .|;i50,  4:I81-1!>H4. 

I'linds  :it  Canihridge;  University  should  have  about 
I  l,<)((l/  ;i  y,;;n'  fnmi  collcges  ;  salai'ios  of  professors 
should  he  nieiTa.^ed.  4IM!M9.^3,  4IM;!M!)7(i. 

Professors  at  Cambridge;  sliouhl  have  81 HU.  a  year; 
i^iiould  iii.t  do  ordmnry  work  of  University  ;  they  are 
V;i''r7,' ';*;;'    "^    governing  body    .,f  University,    4950. 

\if.-5-\'.K,u,  \U77-\'.m). 

Universily  cmhl  provide  inuscnm.s.  .^cc.   ii'  relieved  from 

^  payment,  ol  |)rofessors.  -i:».',5.  4!I72-4|J75. 
Ciunhridgc  examinations;    in-ofess(.rial    instruction    not 
essc.nl  ijiMoronliiKuyuxmmnations;  pass  e.Miniiuations 
ilo  uoi  show  imich  love  of  science,  4;>.5;(.  4974.  4!J83, 
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Bateson,  Rev.  W.  H. — Cambridge  University — cont. 

Students  at  Cambridge ;  professorial  instruction  not 
essential  for  ordinary  students ;  many  students  work 
simply  from  love  of  knowledge,  4959,  4984, 

Cambridge  fellowships ;  might  be  diminislied,  tenure 
altered,  and  marriage  allowed  ;  science  fellowships  are 
given  for  merit,  and  are  as  hkely  to  be  attained  as 
others,  4963^968,  4987,  498S. 

See  Saint  John's  College  (Cambridge). 
Chemistry. 

Chemical  laboratory  in  active  operation  for  nearly  20 
years  at  St.  John's  College,  Cambridge,  4985,  4989, 
4990. 
Examinations. 

Professorial  instruction  not  adapted  to  prepare  for  or- 
dinary examinations  at  Cambridge,  4959. 

Cambridge  University,  if  reUeved  from  professors'  sala- 
ries, could  provide  for  examinations,  &c.,  4974. 

Pass  examinations  at  Cambridge  do  not  show  much  love 
of  science,  4983. 
Fellowships. 

Cambridge  fellowships  ;  diminution  in  number  might  be 
effected  ;  tenure  might  be  altered,  and  fellows  allowed 
to  marry,  4963-4968. 

Holders  of  St.  John's  College  fellowships  could  not 
be  compelled  to  reside  and  teach  in  the  University, 
4969. 

Fellowships  in.  science,  equally  with  those  in    other  sub- 
jects, would  be  given  solely  for  merit  at  Cambridge, 
4987,  4988. 
Geology. 

Lectureship  in  geology  established  two  or  three  years 
back  at  St.  John's  College,  Cambridge,  4985. 
Income  and  Expenditure. 

About  10,000?.  a  year  of  college  funds  should  be  "de- 
voted to  University  instruction,  4949-3952,  4969-49/1, 
4976. 

Income  of  colleges  at  Cambridge  has  been  estimated  at 
180,000/,,  4953. 

Collegiate  funds  should  go  to  increase  salai-ies  of  Cam- 
bridge professors ;  they  should  have  800^  a  year,  4955- 
4958. 

If"  relieved  from  professors'  salaries,  Cambridge  Univer- 
sity could  provide  formuseiuns  and  examinations,  &c,, 
4955,  4972-4975. 

Objection  to  taxation  for  University  purposes  of  many 
colleges  at  Cambridge,  496U-i962. 
Laboratories. 

Chemical  laboratory  nearly  20  years  in  active  operation 
at  St.  John's  CoUege,  Cambridge,  4985,  4989,  4990. 

Lectures. 

Lectures  on  geology  at  St.  John's  College,  Cambridge, 
4985. 
Marriage  of  Fellows. 

System  of  Cambridge  fellowships,  with  liberty  to  marry, 
has  worked  well,  4967- 
Parliament. 

Desirabihty  of  legislative  enactment  for  devoting  colle- 
giate funds  to  University  teaching  at  Cambridge,  4949- 
4951,4969-4971. 

Physics. 

Syndicate  at  Cambridge  to  consider  institution  of  a 
professorship  in  plrysical  science,  4950. 

Professors. 

Collegiate  funds  at  Cambridge  should  go  to  increase 
salaries  of  professors ;  they  should  have  800/.  a  year, 
4955-1958. 

Professorial  instruction  not  adapted  to  ordmary  Univer- 
sity work  at  Cambridge ;  inferior  teachers  should  do 
this,  4959. 

Representation  of  the  professoriate  at  Carabridge  exists  at 
present ;  it  would  become  more  desirable  with  the 
gro^vth  of  the  school,  4977-4980. 

Professorships.  ,  ■  1      ,,     ■     .. 

Syndicate  at  Cambridge  University  to  consider  the  insti- 
tution of  a  professorship  in  physical  science,  4950. 
Saint  John's  CoUee/e  {Cambridge). 

Non-resident  fellows  of  St.  John's  College  could  not  be 
compelled  to  reside  and  teach  in  University,  4968. 

Chemical  laboratory  in  active  operation  for  nearly  20 
years  at  St.  John's  College ;  students  from  otlier 
colleges  admitted,  4985,  4989,  4990.      * 

Lectureship  in  geology  established  two  or  three  years 
ago  at  St.  John's  College,  4985. 

FelloWiships  in  science,  equally  with  those  in  other  sub- 
jects, would  be  given  solely  for  merit  at  St.  John's 
College,  4987. 


Bateson,  Rev.  W.  H.— cont. 

Salaries.     See  Income,  Sfc. 
Students. 
Professorial  instruction  not  essential  for  prepai'ing  ordi- 
nary students  at  Cambridge,  4959, 
Many  students  work  at   Cambridge  simply  from  love  of 
knowledge ;  several  have  had  one  year's   instruction 
for  that  purpose,  4984. 


THOMPSON,   Rev.   AVILLIAM    HEPWORTH,   D.D. 

(Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Lecture    room    recently    fitted  up    at    Trinity    College, 
Cambridge,  for  physical  science  teaching,  4996. 
Apparatus  for  Science  Purposes. 

Apparatus  for  physical  science  teaching  at  Trinity  College, 
Cambridge,  4996. 

Cambridge  University. 

Cambridge  University  has  exerted  itself  as  much  as 
possible  to  promote  science,  4999. 

Colleges  at  Cambridge ;  collegiate  funds  should  be  con- 
tributed to  University  purposes  ;  all  the  colleges  not 
likely  to  agree  to  the  contribution,  4999-5011. 

Funds  at  Cambridge:  additional  funds  for  University 
wanted ;  five  per  cent,  of  college  income  should  be 
appropriated  to  University;  fund  should  be  managed 
by  a  permanent  committee  composed  of  professors, 
persons  of  financial  ability,  &c.,  4999-5011,  5017- 
5019. 

Cambridge  professors ;  collegiate  funds  should  go  to  assist 
existing  and  to  provide  additional  professors,  5003. 

Museum,  apparatus,  &e.,  should  be  provided  at  Cambridge 
from  collegiate  funds,  5003. 

Literature  is  insufficiently  represented  at  Cambridge, 
5003. 

Greek  formerly  considered  the  most  advanced  study  at 
Cambridge,  5014, 

Cambridge  fellowships;  desirabilitv  of  connecting  them 
with  professorships,  5012-5016,  5028. 

Cambridge  students;  increase  of  medical  students;  a 
certain  number  of  science  students  study  to  become 
teachers,  4998,  5020-5023. 

See  Trinity  College  [Cambridge). 
Education. 

Desirability  of  general  University  training  for  scientific 
men,  5023. 

Examinations. 

Special  examination  at  Trinity  College,  Cambridge,  for 
natural  science  fellowships,  5024. 

Fellowships. 

Approval  of  Cambridge  fellowships  being  connected  with 
professorships,  6012-6016,  6028. 

Natural  science  fellowships  at  Trinity  College,  Cam- 
bridge ;  given  occasionally  ;  special  examination 
instituted,  5024-5023. 

Foster,  Dr.  Michael. 

Appointed  to    prjelectorship  in  physiology  founded  by 
Trinity  College,  Cambridge,  4996-4998,  5020. 
Greek. 

Teaching  of  Greek  at  Cambridge  University ;  formerly 
considered  the  most  advanced  of  all  studies,  5014. 
Income. 

Praslector  in  physiology  at  Trinity  College,  Cambridge,  haa 

about  600/.  a  year,  4997. 
Cambridge  University  income  ;    its  means  limited  ;    ad- 
ditional funds  wanted;    should  have  five  per  cent,  of 
collegiate  income,  4999-5011. 

Laboratory, 

Laboratoiy  instruction  given  by  pr£elector  in  physiology 
at  Trinity  College,  Cambridge,  5020. 
Lectures. 

Pbysical  science    lectures    instituted  at  Trinity  College, 
Cambridge;     lectures   are   on    heat    and    electricity; 
students  from  other  colleges  can  attend,  4996. 
Lectures  on  physiology  at  Trinity  College,  Cambridge, 
are  well  attended,  4996^998,  6020. 
Literature. 

Literature  is  insufficiently  represented  at  Cambridge  Uni- 
versity, 5003. 
Medicine. 

Increasing  number  of  medical  students  at  Cambridge ; 
they  attend  the  lectures  on  physiology  at  Trinity 
CoUege,  4997,  4998. 
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Thompson,  Rev.  W.  H.— cont. 

Physics. 

Appointment  of  a  physical   science  lecturer  at   Trinity 
College,  Cambridge ;    his  lectures  are   on   heat  and 
electricity,  499(J. 
Physiology. 

Prjelectorship  in  physiology  founded  at  Trinity  College, 
Cambridge,  49%^09S,  502(1. 
practical  histruction. 

Practical  laboratory  insti-uction   \t\   physiology  given  at 
Trinity  College,  Cambridge,  5112(1. 
Professors. 

Collegiate  funds  at  Cambridge  should  go  to  assist  existing 

professors,  and  provide  additional  ones,  5(K).'l 
In  a  j)ermanent  syndicate  for  management  of  collegiate 
funds,  professors  shouhl  he  represented,  51)07,  5()17- 
5019. 
Professorslups. 

Desirability  of  connecting  Canil)ridge  fcliowships  with 
professorships,  5012-501(i, 
Scholarships. 

Natural  science  scholarships  given    annually  by  Trinity 
College,  Cambridge;  open  to  both  Universities,  .502'1- 
5027. 
Science. 

Promotion    of  science    by   Trinity   College,    Cambridge, 

4994-5029. 
Scientific   men    should    have    had    general    University 
training,  502.'1 
Students. 

Cambridge   medical   students;    increasing    in    number; 
attend  the  lectures  on  physiology  at  Trinity  College, 
4996-4998,  5020. 
Physical  science  lectures  at  Trinity  College,  Cambridge, 

are  open  to  students  from  other  colleges,"  4996. 
A  certain  number  of  Cambridge  science  students  work  to 

become  teachers,  5020-5023. 
Advantage  of  general   University  trainiTig  for  scientific 

men,  5023. 
Students  of  both  Universities  can  compete  for  natural 
science   scholarships    at    Trinity    College,  f'amhridge, 
5024. 
Trinity  College  (Cambridge). 
Promotion  of  science  at  Trinity  College,  4994-5029. 
Praelectorship  in   jiure    physiology  founded    by   Trinity 
College;  lectures  well  attended;    medical  students  go 
to  them  ;  practical  instruction  in  laboratory  given  by 
pra-lcctor,  4996-4998,  6020. 
Lectureship    in    physical    science   founded    by    Trinity 

College;  lecture  room  and  apparatus  provided,  4996. 
Trinity  College  would  agree  to  a  tax  of  five  per  cent,  for 
University  pumoses,    if  other    colleges  were   willing, 
5008. 
Approval  of  Trinity  College  fellowships  being  connecteJ 

with  University  professorships,  5014. 
Natural  science  scholarships  at  Trinity  College ;  given 

annually;  open  to  both  Universities,  5(124-6027. 
Fellowships  for  natural  science  at  Trinity  College;  given 
occasionally;     special    examination    for    them     50''4- 
5028. 

TKO'ITER,     Rev.     COUTTK,     M.A.     (Index      of     his 

Evidence.) 
Accommodation,  for  Science  Purposes. 

Great  improvement  effected  in  the  museums  ajid   IuIju- 
ratories  at  Cambridge  University.  50 1 1 . 
See  Jjclinrdlorii's. 
Anatiiinij. 

Professor  of  cuiii|]arative  anatomy  i.sihf  only  new  natiu'ai 
science  professor  at  Cambridge,  .''j0-(2. 
Apparatus  for  Hfii-iici-  fur/iosfs. 

Appanttiis    r)f    lecturer    on    natural     science    nt    Trinity 
College,  Cambridge,  belongs  chicdy  to  hiinwcH'  ;    more 
apjiaratiis  desirable,  .'')06H-.n070, 
As.lisli/iit  Profi-ssnn^,  hcmoiisl ralurs,  iniil  Tractirrs 

Removal    of    ecbljuey     rcstn.;!  i..n     on     college  '  lecturers 

desirable,  501 1. 
Tutors,  assistant  tutors,  &e.,  at  'I'rlnity  College,  Cam- 

bridge,  are  not  required  to  take  ordecH,  5018. 
Dem.iuatrator  for  i)hy3if,8'  instriK^tion  wanted  at  'IVinil.v 

College,  Cambridge,  5072  -607  1, 
Demonstrators  and  ussifil.ants  (^.4si>ii|,lii,|  l\,y  ,^^.■^y_■  lirofessor 

of  experimental  ])hyfjieb  at  (!;.unlirid).;c,  .''ii>'Jf>-.'',f)'7'7 
No   demonstrator   in    Uiiiversity  {■lieiiiie;i.l    l;ilHim),(,|-y  iil 
Cambridge;    one    proposed  ;' .stn.lcnis   f^liould    h,we'a 
ilemonstrator  always  at  band,  60M6-5(IH'J 

A     •'--■ ■li"M     of    Cambri.it^e     sf,,„len'l,.     sUu\y    lor 

teaci.ers,  .'"i099.  ■' 


Trotter,  Rev,  C— cont. 

Botany. 

Combination  of  Sidney  and  Trinity  Colleges,  Cambridge, 
for  teaching  botany,  5081. 
Ccntbridye  University. 

Growing  demand  for  natural  science  teaching  in  Cam- 
bridge University,  50SS. 

Examinations  at  Cambridge ;  new  science  examinations 
instituted;  special  examinations  for  ordinary  degree; 
college  fellowships  decided  by  result  of  University 
tripos  examinations,  5033-50.S6,  5063-5067,  5101. 

Cambridge  University  ha.s  effected  great  improvement  in 
the  museums  and  laboratories ;  better  laboratories 
(especially  chemical)  wanted ;  laboratories  should  he 
univei-sity  rather  than  collegiate;  physical  laboratory 
to  be  instituted,  .5041,  5050-.5053,  5068-507.3,  5070 
,6071.  5086-50S9. 

Cambridge  students ;  only  a  few  go  out  in  natural 
science  tripos;  a  small  jiortion  study  for  teachers; 
natural  science  tripos  candidates  are  chiefly  medical 
students,  50.35-51).3y,  6081.  5089,  5099. 

Cambridge  professors  ;  new  professors  appointed  of  late  • 
professor  of  comparative  anatomy  the  only  new  natural 
science  professor  ;  professors  are  exempt  from  celibacy 
restriction  ;  experimental  jihysics'  ])rofessor  to  be  an- 
])ointed,  6042-.5049,  5070,  6075-6077. 

Fellowshijis  at  Cambridge;  examinations  for  fellowships 
could  not  be  dispensed  with  ;  college  fellowships  given 
on  result  of  University  tripos  examination,  6047,  5064- 
.5067. 

Funds  at  Cambridge;  more  funds  urgently  wanted- 
colleges  should  be  taxed ;  funds  a])propriated  to 
experimental  ])bysics,  6047,  5054-5062,  50/1. 

Colleges  at  Cambridge ;  tutors,  &c.,  not  required  to  take 
orders;  small  college  laboratories  a  mistake ;  colleges 
should  Ije  taxed  ;  the  feebng  in  favour  of  college 
taxation  is  gaining  ground;  combination  of  colleges 
for  teaching,  5048,  5053-5062,  5067,  50S1. 

Cambridge  degrees  ;  more  posts  should  be  obtainable  by 
work  done  after  taking  degrees,  5065. 

Teaching  of  physics  at  Cambridge ;  professor  of  expe- 
rimental physics  to  be  ap])ointed,  and  laboratory  in- 
stituted ;  special  physics'  course  for  mathematical 
tripos.  6068-5086,  5090-5097. 

Demonstrators.  &e..  at  Cambridge;  tutors  not  required 
to  take  orders ;  demonstrators  for  physics  wanted  at 
Cambridge,  5048,  50/2-5077. 

Mathematics  at  Cambridge;  new  system  of  mathema- 
tical tripos;  high  mathcmarics  excluded  from  natural 
science  tripos.  6084,  5090-5097. 

Science  at  Cambridge  University  will  be  most  furthered 
by  those  who  have  educational  work  to  do,  5098. 
See  Trinity  College  {Cambridge). 
Chancellor  of  Cambridge  University. 

Physical  laboratory  to  be  instituted  :it  Cambrid^'-e  Uni- 
versity, through  the  muniiacence  of  the  Chancellor 
5070,  5071.  ' 

C/icmistnj. 

Chemical  laboratory  at  Cambridge  University  requires 
great  improvement,  .5051. 

Combination  of  St.  .TobnVs  and  Trinity  Colle-'es,  Cam- 
bridge, for  chemieal  instruction,  .6081"  '^ 

Chemical  hiburatory  at  Cambridge  Universitv;  consists 
oi  one  [irotessor  and  working  assistant ;  demonstrator 
propohicd  ;  room  for  3(i  students,  5086-50S9 

Men  working  at  practical  chemistrv  sliould  ahvays  tiave 
at  hand  some  one  to  consult,  5089 
Drgrees. 
Trmity  College.  Cambridge,   natural  .eu-nce  lednreship 
rstalib.hcd  partly   n,    v,ew   of  special  examinations  for 
onhnary  .legrce,  6034-503(; 

More  po,sls  at,  Cmnbridge  should  be  obtainable  by  work 
done  after  l.;il<nig  a  ilegree.  5065. 
l-:/.'-f-frin/y.      See  I'/n/sirs. 
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>.u  Md;;e  (xannnal.ions  :  t!ic  new  science  examinations 
ne,n.s,lal,ed  n.creascd  tearlunjr  in  colleges,  60.3;{-503fi. 
Vrin,!r!„;;v^/.r',7/;'i''r;/f{,*"''"''^  "^*  «   test  of  orl- 
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s,  examinations  eonbl  not  he  done  away 
lates  sliouhlseM<l  in  published  1 


5065    ^)()66  "^ '  i"""'*'"-^d  pajiers,  &c., 

'^'u^ZmJvT  "l  •l"!"''"''*?"'  »>■"  Riven  according 
to  icsMit  o(  University  tn],oa  examinations,  50"" 
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Trotter,  Rev.  C. — Fellowships — cont. 

At  Cambridge,  college  fellowships  are  given  according 
to  result  of  University  tripos  examination,  506/. 
Foster,  Dr.  Michael.     See  Pr<Electors. 
Geology . 
Instruction  in  geology  at  St.  John's  College,  Cambridge ; 
attended  by  Trinity  College  men,  5081. 
Heat.     See  Physics. 
Honours. 

Natural  science  lectures  at  Trinity  College,  Cambridge, 
are  chiefly  attended  by  honours'  men,  5037,  5083. 
Income  and  Expenditure. 

Fellowship  fund  might  be  appropriated  to  support  of 

professors  devoted  to  science  in  universities,  604/. 
Cambridge    University    funds;    more  funds    urgently 
wanted ;  colleges  should  be  taxed  by  some  represen- 
tative   body ;    parliamentary  aid    probably  necessary, 
5054-5062. 
Funds    have    been    appropriated    for    an    experimental 
physics'  laboratory  at  Cambridge  University,  5071. 
Laboratories. 

Better    laboratories   wanted  at    Cambridge   University, 

6050,5051. 
Multiplication  of  sniall  laboratories  in  colleges  at  Cam- 
bridge is  a  mistake,  5052,  5053. 
University  rather  than  collegiate  laboratories  desirable  at 

Cambridge,  5053. 
Physical    laboratory   to    be    instituted    at    Cambridge, 

through  munificence  of  Chancellor,  5070,  5071. 
University  chemical  laboratory  at  Cambridge  ;  room  for 
36  stvidents ;    demonstrator  wanted ;    one  proposed, 
6086-5089. 
Lectures. 

Lectureship  in  natm-al  science  at  Trinity  College,  Cam- 
bridge ;  classes  small ;  chiefly  of  honours'  men,  5030- 
5038,  5068-6085. 
Celibacy  restriction   on   college  lectureships   should  be 

removed,  5043,  5049. 
Combination   for   lecture   purposes  of  Trinity  with  St. 

John's  and  Sidney  Colleges,  Cambridge,  5081. 
Special  lectures  at  Trinity  College,  Cambridge,  for  pass- 
men, natural  science  tripos,  and  mathematical  tripos, 
5084,  5035,  6090-5097. 
Lecturers.     See  Assistant  Professors,  i^c. 
Marriage. 

Celibacy  restriction  on  college  lectureships  objectionable  ; 
University  pi'ofessors    and    certain    other  persons  are 
exempt  from  the  restriction,  but  not  college  lecturers, 
5043,  5049. 
Mathematics. 

Physics'  lectures    at    Trinity    College,    Cambridge,    are 

attended  by  some  men  wanting  in  mathematics,  5084. 

New    system    of    mathematical    tripos    at    Cambridge ; 

special  lectures  to  be  given,  5084,  5085,  6090-5097- 
High  mathematics    are   excluded   from   natural  science 

tripos  at  Cambridge,  5095. 
Want    of    mathematical    preparation  is  a  drawback    to 
candidates    for   natural    sciences  tripos  in  physics    at 
Cambridge,  5095-5097. 
Medical. 

Medical  students  form  majority  of  natural  science  tripos 
candidates  at  Cambridge,  5099. 
Original  Research. 

In  science  examinations  at  Cambridge,  candidates  should 
be  encouraged  to  send  in  any  evidence  of  their  power 
of  doing  original  work,  5064,  5065. 
Parliamait. 

Act  of  Parliament  probably  necessary  to  carry  out  college 
taxation  at  Cambridge,  5060. 
Physics. 

instruction  in  physics   (chiefly  heat  and  electricity)  at 
Trinity   College,    Cambridge ;  more  apparatus  and  a 
laboratory  wanted,  5030-5038,  5068-5085. 
Professor  of  experimental   physics  proposed  to  be  ap- 
pointed at  Cambridge  University,  50/0. 
Physical    laboratory    to    be    instituted    at    Cambridge 
University,  through  munificence  of  Chancellor,  5070, 
5071. 
Special    lectures   on   physics   in   view   of  mathematical 

tripos  at  Cambridge  University,  5084,  5085. 
Want  of  mathematical   preparation   is   a   drawback  to 
candidates  for  natural  sciences'  tripos  at  Cambridge, 
5095-5097. 
Physiology.     See  Prelectors. 
Prcelectors. 

Successful  teaching  of  new  pr<Tlector  in  physiology  {Dr. 
Michael  Foster)  at  Trinity  College,  Cambridge,  5039, 
5040,  5078,  5(>7f>. 


Trotter,  Rev.  C— Prelectors — cont. 

Praelectors    at    Cambridge    are    exempt   fi'om    celibacy 
restriction,  5049. 
Professors. 

New  professors  appointed  of  late  at  Cambridge  Uni- 
versity ;  professor  of  comparative  anatomy  the  only 
new  natural  science  professor,  5042. 
Professors  devoted  to  science  should  have  positions  in 
universities  which  would  enable  them  to  live  properly, 
5043-5049. 
University  professors  at   Cambridge   are  exempt  from 

celibacy  restriction,  5049. 
Professor  of   experimental    physics  to  be  appointed  at 
Cambridge ;  demonstrators  and  assistants  will  also  be 
essential,  50/0,  5075-5077. 
Religion. 

Necessity  of  taking    orders  at   Cambridge   University 

impedes  progress  of  science,  5044. 
Trinity  College,  Cambridge,  can  dispense  with  condition 
of  taking  orders  ;  tutors,  assistant  tutors,  bursars,  &c., 
exempt,  5048. 
Saint  John's  College  {Cambridge). 

Combination  for   lecture   ])urposcs   of   St.  John's  and 
Trinity  Colleges,  Cambridge,  5081, 
Science. 

Promotion  of  science  in  Universities;   posts  should  be 
provided  for  men  devoted  to  science  ;  celibacy  restric- 
tion should  be  abolished;  necessity  of  taking  orders 
is  an  impediment  to  science,  5043-5049. 
See  Cambridge  University. 
Sidney  College  (Cambridge). 

Combination  of  Sidney  with  Trinity  College,  Cambridge, 
for  lecture  purposes,  5081. 
Students. 
Trinity   College,    Cambridge,   natural    science    lectures 
open  to  all  students  of  college ;    chiefly  attended  hy 
honours'  men ;     number   attending  not  large,  5035- 
5038,6082. 
Candidates  in  Cambridge  science  examinations  should  be 
encouraged  to  send  in  any  evidence  of  their  power  of 
doing  original  work,  5064,  5065. 
Combination  of  Trinity  with  other  colleges  at  Cambridge 

for  instruction  of  students,  5081. 
Want  of  mathematical  knowledge  in  Cambridge  students, 

5084,  5095-5097. 
Tliirty-six  students  too  many  for  one  professor  without 

a  demonstrator,  5089. 
A  small  portion  of  Cambridge  students  study  for  teachers, 

6099. 
Most  natural  science  tripos  candidates  at  Cambridge  are 

medical  students,  5099. 
High  place  in    Cambridge   natural   science  tripos  not 
of  itself  proof  of  high  ability,  5101. 
Teachers.     See  Assistant  Professors,  ^'c. 

Trinity  College  [Combridge). 

Natural  science  lectures  at  Trinity  College,  Cambridge ; 

special  lectures  for  mathematical  tripos,  5030-51138, 

5043,  5049,  5068-5085,  5090-5097. 
Trinity    CoUege   students  ;    chiefly  honours'    men    who 

attend  natm-al  science  lectures,  5035-5038. 
Pra?lector  in  physiology  appointed  by  Trinity  College ; 

success  of  his  teaching,  5U39,  5040,  5078,  5079. 
Tutors,  assistant  tutors,  &c.,  are  not  required  to  take 

orders  at  Trinity  College,  5048. 
Trinity  College  bound  to  pay  5  per  cent,  of  income  to 

University  when  other  colleges  do  the   same,  5067, 

5062. 
Combination    of  Trinity  with   St.  John's   and   Sidney 

Colleges  for  teaching  purposes,  5081. 
Universities. 

Promotion  of  science  in  Universities ;  posts  wanted  foi' 

men  devoted  to  science;  celibacy  restriction  should  be 

removed,  5043-5049. 

See  Cambridge  University,  <yc. 


COOKSON,  Rev.  HENRY  WILKINSON,  D.D.   (Indei 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Erection  of  museums  and  lecture-rooms  for  scientific 

instruction  at  Cambridge  University ;  buildings  elh- 

cient  as  far  as  they  go,  but  they  require  extension,  5108. 

Excellence  of  museums  of  geology,  mineralogy,  botany, 

anatomy,  and  zoology,  at  Cambridge,  6108. 
Museums,  &c.  at  Cambridge  should  be  Ipaid  for  froiD, 
the  University  chest,  5167. 
See  Laboratories. 
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CooKSONj  Rev.  H.  W. — cont. 
Anatomy. 

Cambridge   University  muaeuins   of   comparative    and 

human  anatomy  are  excellent,  5108. 
Professorship  of  anatomy  at  Cambridge  University  made 
permanent,    and    demonstrator  appointed,  in     186G, 
5108. 
Anatomy  an  optional  subject  of  e.xamination  for  natural 
science  scholarships  at  Cambridge,  5167. 

Apparatus  for  Science  Purposes. 
Apparatus  for   physical   teaching    to    be    provided    at 

Cambridge  Univeraity,  5108. 
Better   and    cheaper  apparatus   could    be   provided    at 
Cambridge  by  University  than  by  colleges  aepai-atcly, 
5109. 

Assistant  Professors,  Demonstrators,  and  Teachers. 

Appointment  of  demonstrators  of  chemistry  and  anatomy 

at  Cambridge  University,  510S, 
Good  teachers  for  science  schools  in  industrial  centres 

mi^jht  be  furnished  by  the  Universities,  5129,  51^1. 
Large  number  of  fellowships    at  Cambridge    desirable, 

with  a  view  to  selection  of  teachers,  5151,  5152. 
Demonstrators,  &c.  at  Cambridge  should  be  paid  from 

University  chest,  5167,  5171. 
There  is  an  efficient  staff  of  teachers  in  Cambridge  Uni- 

versitj',  5189. 

Astronoinij. 

Stipend  of  Lowndean  professor  of  astronomy  at  Cam- 
bridge should  be  increased,  51G(i. 

Birminr/ham. 

Advantage  of  estabbshing  a  practical  science  school  at 
Birmingham,  5109, 

Botany. 

Botany  was  not  included  in  Cambridge  University  curri- 
culum until  1849,  5108. 

Botany  an  optional  subject  of  examination  for  natural 
science  scholarships  at  Cambridge,  5157- 

Good  museam  of  botany  at  Cambridge  University ;  it 
might  be  extended,  5108. 

Cambridge  University. 

Encouragement  of  physics  and  natural  science  at  Cam- 
bridge ;  natural  science  not  much  studied,  5107-5109, 
51:^1,5134,5175-5178. 

Museums  at  Cambridge,  generally  excellent ;  good  mi- 
neralogical  laboratory,  and  physical  laboratory  to  be 
provided,  5108,  51G7. 

Cambridge  professorships;  fellowships  should  not  be 
permanently  attached  to  professorships;  professorships 
should  have  sej)arate  endowment  from  University, 
5108, 5124-5126,  5172-5174. 

Demonstrators,  &c.,  at  Cambridge ;  appointment  of  de- 
monstrators i'or  anatomy  and  chemistry ;  University 
might  furnish  good  teachers  ;  there  is  an  efficient  statf 
ofteachersat  Cambridge,  5108,  5129,5131,  5151,  5162, 
5166,  5171,5189. 

Examinations  at  Cambridge;  institution  of  natural 
science  examinations  ;  thc-y  vary  in  different  colleges, 
5108,  6117,  5118,  5154,  5156,  5157,  5175-5178,  5182. 

Funds  at  Cambridge ;  30,000^.,  and  2,000^.  a  year,  de- 
voted to  science ;  collegiate  funds  should  be  diverted 
to  University,  510<^,  5109,  5158-5170,  5188. 

Colleges  at  Cambridge;  |)roposed  5  per  cent,  taxation 
agreed  to  by  only  four  colleges;  it  fixed  charge  better 
than  taxation  by  boards  of  representatives ;  statutes 
preferable  to  Act  of  Parliament  with  regard  to  col- 
legiate taxation  ;  colleges  shoubl  voluntarily  elect 
eminent  jirofessors  ;  colleges  would  willingly  giro 
science  rewards  if  there  were  g<)<jd  candidates,  5101' 
5119-512(;,  51;j7-514I,  5179,  5IH(). 

Cambridge  jintressory ;  should  liohl  more  fellowsliipa  ; 
should  not  be  attached  to  a  jiarticular  college  ;  Univer- 
sity should  obtain  the  ijest  men  for  professors;  pro- 
fessors whijuld  have  a  share  of  studctits'  fees,  510'' 
5126,5126,5170,5171^-5171. 

Fellowships  at  Cambridge;  objection  to  diminish  the 
number;  natural  Ficicnce  rdlowshijia  would  be  given 
were  candidates  forthcoming;  fellowships  should  not 
be  |)crraanently  attached  to  lu-ofcssorsbiNs,  .'".KiN  M-'.'i 
5124,  6134,  5I37-514[,  5151,61.02,5172-5171.6179' 
6180,  5182,  5186-51K7. 

Mechanical  engineering,  ininiiig,  or  nlii|ilMiildirig  cixdd 
not  Ijc  studied  practically  at  CiLiiLl)rid"-c  .''(1(19  6I'HI 
6191. 

Cambridge  students  ;  few  select  naiiiral  Kcii'iice  ;  bctLcr 
in  classics  and  mathematics  than  i  n  .science  6117 
6118,6123,6134,5137-5114,5147,  6148,  6151,  616'>' 
5166,  5176-5180. 


CooKSON,  Rev.  H.  W. — Cambridge  University    cont. 
Cambridge  scholarships;  want  of  proper  candidates  for 
natural  science  scholarships;  examinations  for  scholar- 
ships vary  in  different  colleges,  5123,  5137-5144,  5156, 
5157,5179,6180. 
Cambridtje  Unioersity  Commission. 
Commission  proposed  that  colleges  should  pay  to  Uni- 
versity 5  per  cent,  on  their  incomes ;  the  plan  failed, 
6109. 
Chancellor  of  Cambridge  University. 

Laboratory,  apparatus,  &c.,  for  physical  teaching,  to  be 
provided  at  Cambridge  University,  through  the  muni- 
ficence of  the  Chancellor,  5108. 
Chemistry. 

Chemistry  was  not    included    in  Cambridge  University 

curriculum  until  1849,  6108. 
Stipend  of  professor  of  chemistry  at  Cambridge  Univer- 
sity just  raised  from  300/.  to  500^,  per  annum,  5108. 
Appointment  of  a  demonstrator  of  chemistry  at  Cam- 
bridge, 6108. 
Chemistry  is  one  special  subject  in  Cambridge  natural 
science  scholarship  examinations,  5167. 
Christ  Church  College  {Cambridge). 

Christ  Church  College  agreed  to  proposed   6  per  cent, 
taxation  for  University  purposes,  5109. 
Degrees. 

Sjiecial  natural  science  examinations  for  ordinary  degree 
instituted  at  Cambridge  University ;  few  candidates, 
5108,5117,5118. 

Electricity.     See  Physics. 
Dnginecring, 

Cambridge  University  not  a  good  place  for  instruction  in 
mechanical  engineering,  510I>. 

Examinations. 

Institution  of  natural  science  examination  for  honours, 
and  also  for  ordinary  degrees,  at  Cambridge  Univer- 
sity, 5 1(»8,  5117,  61 18. 

Natural  science  examinations  not  more  difficult  to  con- 
duct than  examinations  in  classics  and  mathematics, 
5111. 

In  physics'  examinations  at  Cambridge,  mathematical 
theories  are  excluded,  5113-6116,  5154,  6155. 

Examinations  for  natural  science  scholarships  vary  in 
different   colleges;    chemistry    is    one    subject    in    all, 

,  ^^^^■ 

Cambridge  students,  at  end  of  second  term,  pass  an  ex- 
amination in  elementary  mathematics,  Latin,  Greek, 
&c. ;  they  are  then  free  to  pursue  science,  5175-5178. 

Large  colleges  at  Cambridge  have  their  own  examina- 
tions ;  small  colleges  take  the  Uni\'ersity  examination, 
5182. 

Fees.     See  Income  and  Expenditure. 
Fellowships. 

Objection  to  suppression  of  fellowships  at  Cambridge 
University;  better  to  diminish  average  income;  more 
fellowships  might  be  held  by  professors,  6109. 

Colleges  at  Cambridge  arc  wilUng  to  give  fellowships  for 
natural  science ;  University  gives  every  facility ;  but 
candidates  for  classics  and  mathematics  are  superior 
men.  5123,  5134,  5137-51  !■(,  6179,  5180. 

Fellowships  should  not  be  permanently  attached  to  pro- 
fessorships at  Cambridge  Ihiivcrsity,  6124. 

That  Cambridge  scientiiic  fellowships  may  be  obtained 
as  easily  as  those  fur  classics  and  mathematics  is  not 
generally  kmiwn,  5147,  6148, 

Large  number  of  fellowships  at  Cambridge  desirable,  with 
a  view  to  sek'clum  of  teachers,  and  attraction  of  vounir 
men  of  talent,  5161,5152. 

Colle,^e.s  at  (^lunbridge,  at  their  own  discretion,  should 
elect  jirofcsHurs  to  fellowships,  6172-6174. 
:    Natural  science  fellowships  to  be  gi\'en    by  some  of  the 
larger  collegea    at  Cambridge ;  they  have   their   own 
examination,  6182. 

Many  iellowsliips  at  Cambridge  arc  obtained  by  persons 
^  who  take  ni)  part  in  the  University  business,  5185. 

Cambridge  I'eUowsliins  arc  the  pri/.es  which  attract  emi- 
nent men.  5186,  5187. 

Fmids.      Sec  hivoine  and  I'li-iiciiilHiirc. 
Grnhg,/. 
Tciicliing  of  geology  at  Cambridge  University ;  not  in- 
eluded    m    University   curriculum    until    1849;  high 
rcpnlation  uf  the  geological  museum,  5108. 
(ieology  an  optional  sultject  of  examination  for  natural 
science  scholarshijis  at  Cambridge,  5167. 
Heat.    See  Physics. 
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CooKsoN,  Rev.  H.  W.—cont. 
-  Honours, 

Institution  of  examination  for  honours  in  natural  science 
at  Cambridge  University,  5108. 

Honours'  candidates  at  Cambridge  pass  an  extra  exami- 
nation in  algebra,  trigonometry,  and  mechanics,  5175. 
Income  and  Expenditure. 

30,OOOZ._,  and  2,000^.  a  year,  devoted  to  buildings,  &c. 
for  science  purposes  by  Cambridge  University,  510S. 

Income  of  professor  of  chemistry  at  Cambridge  increased 
from  300/.  to  SOOZ.  per  annum,  5108. 

Collegiate  funds  should  be  made  contributory  to  Univer- 
sity instruction  at  Cambridge;  a  fixed  charge  (perhaps 
5  per  cent.)  desirable ;  should  be  applied  to  stipends 
of  professors,  5109. 

4,000/.  annually  is  paid  out  of  University  chest  at  Cam- 
bridge for  professors;  about  9,000/.  per  annum  would 
result  from  proposed  taxation  of  colleges;  this  should 
be  devoted  to  professors,  6109,  515S-5170. 

Stipend  of  Lowndean  professor  of  astronomy  at  Cam- 
bridge should  be  increased,  516G. 

Museums,  assistants,  &c.,  at  Cambridge,  should  be  paid 
out  of  the  University  chest,  5167. 

Cambridge  professors  should  have  a  share  of  students' 
fees,  51/0. 

Diminishing  average  income  of  all  Cambridge  fellowships 
preferable  to  decreasing  their  number,  5188. 
Laborotories. 

Excellence  of  mineralogical  laboratory  at  Cambridge 
University,  5108. 

Laboratory,  &c.  for  physical  teaching  to  be  provided  at 
Cambridge  University,  5108. 
Leeds. 

A  practical  science  school  should  be  instituted  at  Leeds, 
5109. 

lAterature. 

Natural  science  examination  not  more  difficult  to  con- 
duct than  literary  one,  5111. 

Unfair  to  give  scientiBc  rewards  at  Cambridge  University 
when  better  candidates  in  classics  offer  themselves, 
6123,  5134,  5137-5144. 

That  scienti6c  fellowships  are  obtainable  as  easily  as 
those  for  classics  is  not  generally  known,  5147,  5148. 

Examination  in  elementary  Latin  and  Greek  has  to  be 
passed  bv  Cambridge  students  at  end  of  second  term, 
5175-5178. 

Lowndean  Professor.     See  Astronomy. 
Manchester. 

Desh-ability  of  having  a  practical  science  school  at  Man- 
chester, 5109. 
Mathematics. 

Mathematical   tripos    at    Cambridge    University;    more 
weight  to  be  given  to  physical  subjects,  5108,  5112- 
5116. 
An  examination  in  natural  science  not  more  difficult  to 

conduct  than  one  in  mathematics,  5111. 
In    physics'    examinations    at  Cambridge,  mathematical 

theories  are  excluded,  5113-5116, 5154,  5155. 
Not  fair  to  give  scientific  rewards  at  Cambridge  when 
there  are  better  candidates  in  mathematics,  5123,  5134, 
5137-5144. 
It  is  not  generally  known  that  scientific  fellowships  may 
be  obtained  as  easily  as  mathematical  at  Cambridge, 
5147,  5148. 
Examination  in  elementary  mathematics,  arithmetic,  and 
Euclid,  has  to  be  passed  iiy  Cambridge  students  at 
end  of  second  term ;  elementary  algebra,  trigonometry, 
and  mechanics  also,   for  honours'  candidates,  5175- 
5178. 
Mechanics. 

General  principles  of  mechanics  might  be  studied  In 
universities,  and  their  application  learned  in  industrial 
centres,  5109. 
Mineraloif-j/. 

Mineralogy  not  included  in  Cambridge  University  curri- 
culum until  1849,  510S. 
Excellence  of  mineralogical   museum,  working  rooms, 
laboratory,  &c.,  at  Cambridge  University,  5108. 
Mininff. 

Mining  is  a  subject  of  which  the  principles  only  should 
be  studied  in  universities,  5191. 
Museums.     See  Accommodation  for  Science  Purposes. 
Natural  Philosophy.     See  Physics. 
Parliament. 

Statutes  preferable  to  Act  of  Parliament,  in  regard  to 
collegiate  taxation  at  Cambridge,  5119. 


CooKsoN,  Rev.  H.  W.— cont. 
Physics. 

Physics  has  been  studied  for  a  great  number  of  years  at 
Cambridge  University,  5108. 

Changes  in  Cambridge  mathematical  tripos,  giving  more 
weight  to  physical  subjects,  5108. 

Professorship  of  experimental  physics  just  instituted 
at  Cambridge;  laboratories,  &c.  to  be  provided,  5108. 

Heat  and  electricity  are  included  in  natural  sciences' 
tripos,  and  will  be  in  mathematical  tripos,  at  Cam- 
bridge, 5113-5116. 

In  physics'   examination   at   Cambridge    mathematical 
theories  are  excluded,  5154,  5155. 
Physiology. 

Physiology  an  optional  subject  of  examination  for  natural 
science  scholarships  at  Cambridge,  5157. 
Practical  Instruction. 

Desirability  of  establishing  {)ractical  science  schools  in 
industrial  centres;  sound  scientific  instruction  should 
be  given,  5109,  6127-5129. 

Principles  of  mechanism  might  be  studied  at  Cambridge, 
and  application  learned  in  industrial  centres,  5109. 
Professors. 

Collegiate  funds  at  Cambridge  should  go  towai'ds  stipends 
of  University  professors;  but  not  scientific  professors 
only,  5109,  5158-5170. 

More  fellowships  at  Cambridge  should  be  held  by  pro- 
fessors, 5109. 

Cambridge  professors  should  not  be  attached  to  a  parti- 
cular college,  5109. 

Professors  at  Cambridge  should  be  the  best  men  the 
University  could  obtain,  5109. 

Colleges  at  Cambridge  should  have  discretion  of  electing 
professors  to  fellowships,  5125,  5126,  5172-5174. 

Stipend  of  Lowndean  professor  of  astronomy  at  Cam- 
bridge should  be  increased,  5166. 

Cambridge  professors  should  have  a  share  of  students' 
fees,  5 1 70. 

Professorships. 

Professorship  of  zoology  instituted,  and  professorship  of 
anatomy  made  permanent,  at  Cambridge  University, 
in  1866,  5108. 

Professorship  of  experimental  physics  just  instituted  at 
Cambridge,  5108. 

Cambridge  fellowships  should  not  be  permanently  attached 
to  professorships,  5124. 

Professorships  at  Cambridge  should  have  separate  endow- 
ment from  University,  and  colleges  should,  at  discre- 
tion, elect  particular  professors  into  fellowships,  5125, 
5126,  5172-5174. 

Saint  Peter's  College  [Cambridge). 

Saint  Peter's  College  agreed  to  proposed  5  per  cent, 
taxation  for  University  purposes,  5109. 

Salaries.     See  Income  and  Expenditure. 
Shipbuilding, 

Of  a  subject  like  shipbuilding,  the  jirincijiles  only  should 
be  studied  in  universities,  5191, 

Scholarships. 

Natural  science  scholarships  would  be  given  willingly  by 
colleges  at  Cambridge;  every  facility  is  afforded  ;  but 
candidates  in  mathematics  and  classics  come  better 
prepared,  5123,  5137-5144,  5156,  51/9,  518(t. 

Cambridge  natural  science  scholarship  examinations  vary 
in  different  colleges ;  chemistry  is  one  sul^ect  in  all, 
5157. 
Schools. 

Desirability  of  natural  and  physical  science  being  taught 
inschools,  5109,  5131,  5134. 

Schools  of  practical  science  should  be  established  in  all 
great  centres  of  mechanical  industry ;  instruction 
should  be  both  scientific  and  practical ;  universities 
might  furnish  teachers,  5109,  5127-5129. 

Several  of  the  more  important  schools  have  made  great 
advances  in  science  teaching,  5132,5133. 

Improved  science  teaching  in  public  schools  would  have 
a  favourable  effect  on  universities,  5145,  5146. 
Science. 

Encouragement  of  physics  and  natural  science  at  Cam- 
bridge University,  5107,  5108. 

Examinations  in  natural  science  not  more  difficult  to  con- 
duct than  those  in  classics  or  mathematics,  5111. 

Increased  natural  and  physical  science  teaching  in  uni- 
versities and  schools  desirable,  5109. 

In  great  centres  of  industry  schools  of  practical  science 
should  be  instituted  ;  the  teaching  should  be  scientific 
and  practical  ;  universities  might  furnish  teachers, 
5109,5127-5129. 
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Natural   science  not  studied    much    at    CambridfiC    as 

affording  no  prospect  of  futui-e  career  ;  more  science 

teaching  in  schools  would  remedy  this,  5131,  61^4. 
Great  advance  in  science  teaching  made  hy  the    more 

important  schools,  5132,  5133. 
Cambridge  students nmy  pursue  science  after  examination 

at  end  of  second  term,  5175-517t^. 
Stiideitla. 

Few  students   iit  Cumbridge  s(;lecf>  natural  -science  as  a 

means  of  obtaining  a  pass  licgrec  ;  standard  of  science 

students  is  not  improving.  51 17,  51 18,  5143,  515(j. 
Students  are   not  generally  aware  that  tliey  can  obtain 

fellowships  in  science  equally  well  with  those  in  classics 

or  iiialhomatics.  51-17,  51-lS.' 
Bette/  candidates  for  classical  and  mathematical  than  i'or 

scieutUic  rewards  at  Cambridge,  51  L'.'l,  513  1, 5 137-51  II, 

517:».  51S0. 
Lai'^e  iiundier  of  fellowships  at  ('iiinbi-idgi.'   an  attraction 

to  young  men  of  talent,  5151,  515L'. 
Cambridge  t-tndents,  after  examination  at  end    of  second 

tenn,  may  pm'sue  science,  51/5-517!^- 
Trimtij  Cal/et/e  [Camhrichje). 
Trinity  College,  Cambridge,  agreed  to  proposed  5  ]ier  cent. 

taxation  for  University  purposes,  5ini>. 
Natural  science  fellowshi]is  to  be  given  by  Trinity  Col- 
lege. 5182. 
Triiuty  Hall  {Cambridge). 
Trinity  Hall,  Cambridge,  agreed  to  proposed  5  per  cent. 

taxation  for  University  purposes,  Mill*. 
Unictrsities. 
Both  Universities  should  do  a  great  deal  more  with  respect 

to  natm-al  and  ])hysical  science,  5I'tI'. 
Principles  of  mechanism  might  he  studied  at  Cambridge, 

and  a])])lication  learned  in  industrial  centres,  510!*, 
Universities   might   furnish    good    teachers    for    science 

schools,  5129, 
Improved  science  teaching  in  public  schools  would   have 

a  favourable  effect  on  universities,  514G. 
See  Cambridcje  Uidversitij. 
Zoology . 

Excellence  of  museum  of  zoology  at  Cambridge  Univer- 
sity, 5108. 
Professorship   of  zoology  established    at    Candjridge   in 

1866,  5108. 


L.VrHAM,  Rev.  IIEXRV.  .M.A.     (Index  of  his  Evidence.) 
Age  of  Stiiik-nts. 

Civil  engineer  students  begin  their  apprenticeshi[t  ;tt  1", 

and  stay  five  years,  520y. 
Students  in  German  polytechnic  schools  arc  from  1!' to 

23  years  of  age,  5217. 
Candidates  for  Indian  civil  service  must  be  1  7  to  21  years 

of  age,  'j2^2,  5234. 
ApparaluHfor  Science  Pin-poses. 

Scientific  apparatus  should    be  cheaper;  a  Government 

repository  might  be  instituted,  521 1, 
Desirability  of  .'■tudents  being  taught  to  handle  apparatus, 

52(50. 
Asfiistml  Professors,  Dcwoi's/rrtlors,  and  Teachers. 

Demonstrator   of     cheini.stry    appointed    at    (!,unbridge 

Cniversity;  salary,  \mi,,h\'M\. 
I^iminution  of  [)pivate  tutors  at  (landn-idge,  consuipient 

on  combination  of  colleges  for  lectui'cs,  olIJM. 
Private  tutors    dcnn-aldc   at  C;nnbri((git,  but   tliey  slnmbl 

not  hi;  considered   as  csscTitial   in  ordinarv  cases    5rf'l 

.'*2M0. 
Tcelmieal  ^v.UuuU  would  opr^o  a  licbl  {nv  \.\u:  .'mploj  nirnt 

of  jlrdversiU  men,  ,\c.,  ;i>   OM.-tnrN,  5l'1II,  :",_■  IS-;,!';.!). 

Tcarlting    (,r    rn\U-ur     Irrl.nrcrs     at    Candjridgc    is    most 
CHscMl.i;,]  -,    pn|,;,r,'iiiMi,  fnr  <'Munijiatinii  re^ls  with  (lirm. 
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Cams  College  {Cambridge). 

Combination  of  Caius  with  King's  College  and  Trinity 

Hall    Cambridge,  for  lecture  purposes,  5798. 
Cams  Ooilegc  has  lately  devoted  800Z.  a  year  to  science, 
52/ 1 . 


in    ri.,.,.,r,    Inr    pa.;    ,I,,m 


v>-  20or:!0-;t,„lrT,l8 
H)  uv  \.-  \\,y  !,,.h,.,- 
ivrr  Niil.j<;rls,  i'   ,>v  lO 


I  ."ni\'ersit 


of  sliidy  nl'   pli^^:,h.;il  astnHH,M,y  al.  C; 


id.' 


Cambridge  Natural  History   Clubs 
Clubs. 


See  Natural   History 


Cambridge  University. 

Colleges  at  (Cambridge;  combination  for  lectures  on 
science;  college  combination  might  co-operate  with 
and  be  .subsidiary  to  Univerbity  profes.soriatc ;  college 
lecturers  do  the  work  of  prejiaration  for  examinations ; 
colleges  would  be  glad  to  reward  high-class  men,  5193- 
5200.  .02(iO-.'>2f;;(,  52(i7,  5271. 

Professors  at  Cambridge ;  professor  of  experimental 
physics  ai>]iointed ;  professors  should  lecture,  and 
have  control  of  laboratories;  a  good  professoriate,  with 
inu,seunis,  itc.,  desirable.  519.3,  52*)U-.'>2f;6,  5268. 

Assistant  professors,  &c.,  at  Cambridge;  demonstrator 
of  chemistry  a|)pointcd  ;  diminution  of  private  tutors  • 
college  lecturers moflte83ential,519G,  5198-5200,5260- 
.5266.  .5277. 

Lectures  at  Cambridge;  combination  of  colleges  for 
lectures,  5193-5198,  5257-.32.59,  5261,  5266. 

Laboratories  at  Cambridge ;  physiological  laboratory  in 
new  museum;  University  laboratories  should  be  con- 
trolled by  |)rofc3Sors;  college  laboratories  useful,  5193, 
5268. 

Degrees  at  (.'ambridge  ;  combined  teaching  of  colleges 
for  ordinary  degrees,  5193-5i:.(H,  5205,  6206,  5225 
5277. 

Funds  at  Cambridge;  professors  of  physics  and  chemistry 
are  to  have  500/,  a  year,  and  demonstrator  of  chemistry 
100/.;  University  relieved  by  colleges  to  extent  of 
1,500/.  year;  80(1/.  a  year  devoted  to  science  bv  Caius 
College,  5193,  5271. 

Camlu-idge  students;  approval  of  students  choosing 
tht'ir  own  subjects,  and  giving  their  last  year  to  them  ; 
few  engineering  students  ;  colleges  would  be  glad  to 
reward  high-class  students,  51.96,  5201-5208,  5225, 
52.'S0-52::!8,  5260,  5269-5271,  5277. 

Cambridge  examinations;  college  tutors,  not  professors, 
do  the  work  of  preparation ;  approval  of  the  special 
examinations,  5265,  6278,  5279. 

Boards  of  studies  at  Cambridge  have  had  little  practical 
effect,  526;.l,  52(;5. 

Scholarships  at  Cambridge  ;  \aluable  scholarships  given 
by  many  colleges,  5271. 

See  Caius  and  other  Colleges. 
Chemistry. 

Practical  and  tlieoretical  chemistry  is  taught  at  St.  John's 
College,  Cambridge,  5193. 

Chemistry  carries  many  marks  in  Indian  civil  service 
examinations,  52,'i7. 

Chemical  studies  at  Cambriilgc  are  uiuler  contrul  of  the 
jirofessor,  5268. 
ChUdr,,,. 

ImperrecUriiimng  in  meclianics  of  boys  in  public  schools. 

Doubtful    if   tlic  mass  of  school-boys   could   be  taught 

seience  properly,  5226. 
Boys  who  have  an  ai)titnde  for  science  should  be  taught 

111  special  schools,  522S. 
1m    smne    schools    boys   lun  ,■   been   langlit    malliematics 

well,  5i'28,  522:i. 
Schools   I'or  modern    languages   and    seience  would  get 

many  boys,  but  ihcy  would  be  of  a  dillcrent  class  from 

tliosc  at  luiidic  seliooLs,  5239,  .'.25:^-5256. 

Cr. /.,,/. 

I'rciKM-arion    l„r    Indian    civil    ^ 

organized  .sv.sleiu  ot  fi-am,  5: 
Dvgrr.s. 

Combinedieaeliio;^  ol  eollegrs  al  Cambridge,  with  a  view 

to  llie  ordinary  (h-ive,  .^.l9;i  5198. 

'ices'  tripos  last  year  18  took 
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linlany. 

Ilot.aoy  i'l  taught  at  Sidney  Sus.sev  Collenv    CainbiidLM- 

5l!);i.  ^   * 

Doobi,  of  botuMy  being   a   bene(l,.lal    :;.,b,irel    for  scli.mls. 

Botany  carries  many  iiiarKy  in  Indian    civil  service  ex- 
uniinationa,  5237. 


degrees  ;    inr  (|,e  onliiuiry  degree.  25  ])assed  in  natural 

and  i;i  III  applied  science,  5205. 
i'air  ainomit  of  pr<tllcieney  in  science  is  required  from 

tliose  who  lake  ..rdiiiary  degrees  at  Crtuibri(]''c  5206. 
NeiiHy   all    wbieh    is    done    hn-    the    ordinary '  degree   at 

(!aiid.n(lge  is  learned  m  tiie  University,  5225. 
For   CambrKlge  pass  degree.  20  or  ;iO  studcntTin   classics 

iiiiglit  lie  taiigbt  atone  time,  52/7. 
lUertrn-  re/egra,d,s. 

Governnient    might    aid    technical    schools    in    view   of 

quahlymg  i.crsoiis  for  electric  telcgiaph  dcpm-tment. 
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Eriffineeriiig. 

Few  engineering  students  at  Cambridge  University; 
engineering  profession  is  in  favour  of  apprenticeship; 
students  begin  at  1 7,  and  stay  five  years,  5207-5209, 
5241-5243. 
Practical  work  is  considered  of  the  greatest  importance 
for  engineering  students  ;  it  is  required  in  "R'hitworth 
examinations,  5244^  5247,  5252. 

Examinations. 

Bad  teaching  of  mechanics  in  public  schools,  as  shown 
by  the  local  examinations,  5225. 

Indian  civil  service  examinations  are  physically  and 
mentally  injurious ;  too  many  subjects  at  once ;  can- 
didates must  be  1/  to  21 ;  cramming  induced  ;  science 
carries  a  large  proportion  of  marks,  5230-5238. 

Practical  as  well  as  theoretical  skill  is  required  in  AVhit- 
worth  examinations,  5247,  5252. 

Lectures  of  Cambridge  professors  generally  cannot  be 
considered  as  preparation  for  examinations ;  college 
tutors  do  this  work,  5265. 

Approval  of  present  system  of  special  examinations  at 
Cambridge,  5278,  5273. 

Fellowships. 

Science  should  not  be  forced  into  prominence  by  giving 
fellowships  to  inferior  candidates,  52/1. 

Geoloffy. 

Lectures  on  geology  given  at  St.  John's  College,  Cam- 
bridge, 5193. 

Geology    carries   many   marks    in    Indian    civil    service 
examinations,  5237. 
Germany . 

German  polytechnic  schools ;  advantage  of  analogous 
schools  being  estabhshed  in  England,  5210-5219, 5273- 
5275. 

German  schools  are  Government  institutions,  but  to  a 
great  extent  are  self-supporting,  5210,  5211. 

"  Real  Schulen  "  in  Germany  are  for  boys  ;  they  are  con- 
sidered inferior  to  the  classical  schools  ;  they  are  pre- 
liminary to  the  polytechnic  schools,  5217-5219. 

Bifurcation  system  in  German  schools  is  generally  con- 
demned, 5217. 

Contest  between  classics  and  science  in  Germany; 
classics  having  the  best  of  it,  5217- 

Cheapness  of  scientific  works  and  illustrations  in  Germany 
as  compared  to  England ;  large  number  of  scientific 
periodicals,  5215,  5220-5223. 

No   domestic    system    attached    to   German    schools ; 
students  live  where  they  can,  52/4, 
Government. 

To  establish  technical  schools.  Government  influence, 
or  Government  assistance  meeting  local  effort,  would 
be  necessary,  5211. 

Continental  technical  schools  are  wholly  Governmental, 
but  partly  self-supporting,  5211,  52/5. 

Government  might  aid  scientific  investigations,  pub- 
lication of  reports,  &c.,  5222. 

Honours, 

In   Cambridge   natural  sciences'  tripos  last  year   there 

were  18  in  honours,  5205. 
Income  and  Expenditure. 

Experimental  physics'  professor  at  Cambridge  is  to  have 

500?.  a  year;    professor  of  chemistry  raised  to  500L  ; 

demonstrator  of  chemistry  to  have  100/.,  5193. 
Colleges   at  Cambridge  have  relieved   University  to  the 

extent  of  about  1,500/.  a  year,  5193. 
800/.  a  year  has  lately  been   devoted  to  science  by  Caius 

College,  Cambridge, 52/], 

India. 
Examinations  for  civil  service  for  India  are  injurious ; 
too  many  subjects  at  same  time  ;  candidates  are  from 
1/  to  21  ;  two  or  three  Cambridge  men  compete 
annually;  science  carries  a  larpe  proportion  of  marks  ; 
5230-5238. 
Indian  Engineering  College  [Cooper'' s  Hill). 

Cooper's  Hill  College  will  diminish  the  already  small 
number  of  Cambridge  engineering  students,  520/. 
King's  College  {Cambridge). 

Combination  of  King's  College  ivith  Caius   College  and 
Trinity  Hall,  Cambridge,  for  lecture  purposes,  519S, 
hahoratories. 

Physiological  laboratory  open  for  practical  instrucHon 

at  the  new  museums,  Cambridge,  5193. 
University  laboratories   at   Cambridge  should  be  under 
control  of  professors  ;  small  college  laboratori'^s  useful, 
5268. 


Latham,  Rev.  H. — cont. 
hectures. 

Combination  of  colleges  at  Cambridge  for  lectures  in 

natural  science  and  higher  physics  and  mathematics, 

5193-5198,  5257-5259. 
System  of  college  combination  for  lectures  at  Cambridge 

should  co-operate  with  University  professoriate,  5261. 
Professors'  lectures  at  Cambridge  generally  are   not   a 

preparation  for  the  examinations  ;  college  lecturers  do 

this  work,  5260-5266. 
A  Cambridge  professor  should  give  at  least  one  course  of 

lectures,  5266. 
lAterature. 

Contest  in  Germany  between  classics  and  science  ;  classics 

having  the  best  of  it,  5217- 
In  classics,  20  or  30  students  might  he  taught  at  one 

time  for  pass  degree,  and  10  or  12  for  higher  subjects. 

Mathematics. 

Combination  of  college  lecturers  at  Cambridge  for  teach- 
ing the  higher  mathematics,  5193-5196, 

Harder  parts  of  mathematics  could  not  be  taught  to  a 
class  of  more  than  6  to  10,  5196. 

Valuable  mathematical  knowledge,  ada]jtedto  Cambridge 
University  teaching,  is  given  in  some  schools,  5228, 
5229. 

In  mathematics,  a  college  tutor  might  instruct  at  once 
15  students  in  low  subjects  and  8  or  10  in  higher, 
5277. 

Mechanics. 

Bad  teaching  of  mechanics  in  public  schools,  5225- 
5229. 

Natural  History  Clubs. 

Ray  Ciub  and  Cambridge  Field  Naturahsts'  Club  at 
Cambridge;  comprise  professors  and  undergraduates, 
5201-5204. 

Physics. 

Electricity  and    magnetism    taught   at    Trinity  College, 

Cambridge,  5193. 
Union  of  college  lecturers  at  Cambridge  for  teaching  the 

higher  physics,  5193-5196. 
Harder  parts  of  natural  philosophy  could  not  be  taught 

to  a  class  of  more  than  6  to  10  students,  5196. 
Electricity  and  magnetism  carry  many  marks  in  Indian 

ci^dl  service  examinations,  5237- 
Practical    instruction    given   to  students    of  physics    at 

Cambridge,  5260. 
Promotion  of  study  of  physical    optics    at    Cambridge, 

52/1. 

Physiology. 

Teaching  of  physiology  at  Cambridge  by  new  prtelector 
of  Trinity;  laboratory  instruction  given,  5193. 

Polytechnic  Schools.     See  Schools. 

Practical  Instruction. 

Practical  mstruction  in  physiology  given  in  laboratory  in 
new  museums  at  Cambridge  University,  51.93. 

Proposition  to  establish  a  school  of  })ractical  science  near 
Cambridge;  idea  abandoned,  5207. 

Advantage  of  practical  and  theoretical  science  schools 
being  side  by  side.  -5207. 

Industrial  centres  would  be  well  adapted  for  theoretical 
and  practical  instruction,  5245, 

For  engineering  students  practical  instruction  is  con- 
sidered of  the  highest  importance ;  it  is  required  in 
Whitworth  examinations,  5244,  5247,  5252. 

Desirabihty  of  students  being  taught  use  of  apparatus 
practically,  .5260. 

Practical  instruction  given  to  Cambridge  students  of 
physics,  5260. 

In  German  polytechnic  schools  practical  instmction  is 
given.  527'^. 

Professors. 

Professor  of  experimental  physics  appointed  at  Cambridge 
University;  salary  500?.,  5193. 

Stipend  of  professoi's  of  chemistry  at  Cambridge  raised 
from  300/.  to  500/.  a  year,  5193. 

Both  University  professors  and  college  lecturers  are  requi- 
site at  Cambridge,  5260-5266. 

Lectures  of  Cambridge  professors  generally  arc  not  a 
preparation  for  the  examination,  5265. 

A  Cambridge  professor  should  give  at  least  one  course  of 
lectures,  5266. 

Chemical  studies  at  Cambridge  are  under  control  of  pro- 
fessor of  chemistry,  5268. 

Laboratories,  &c.,  at  Cambridge  should  be  under  control 
of  professors,  5268. 
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Latham,  Rev.  II.— cont. 
Professorships. 

Kstablishment  of  jirofessorsliip  of  physics  at  Canibrulge 
University.  51!).L 
Rrtj/  Club.     See  Nidnral  Hlslonj  Clubs. 
Rhio,  Mr. 

Mr.  Rio-g's  technical  school  at  Chester  did  good  service. 

Saint  John's  College  (Cambridi/e). 

Combination  of  St.  John's  with  Sidney  and  Trinity  Col- 
Ic-^cs,    Cambridge,    for    lecture    purposes,    i'>\'.):i'5\'.)7, 

Theoretical    and    practical    cliemistry    and    gcolngy   aro 
tnught  at  St.  John's  College,  filU'f. 
Scholarships. 

Natural  science  scholarships  of  large  \alue  at  many  of 
the  colleges  at  Cambridge,  .')-71- 
Schools . 

Projected  practical  science  school  near  Cambridge  ;  aban- 
doned ;    engineers  were    opposed    to    it,  5207,  •'i-Ml- 
52-l.S. 
Advantage  of  practical   and  theoretical   science  schools 

being  side  by  side.  520/. 
Technical  schools  would  employ  scientific  men  ;  Covcrn- 
ment   aid   would    be    essential ;  education    slioiild    l»e 
adapted   to    locality  ;    halls    in   connexion    niiglit   be 
opened  pvivately.  5210.  5211,  5248-525(1,  6272-527C. 
Polj'technic  and  "  Real  Schulen"  in  Germany;  bifurca- 
tion school  system  condemned,  5210-521!'. 
Continental  technical   schools  are  wholly  Governmental, 

but  are  partly  self-supporting,  521 1. 
Science  teaching  in  schools  has  been  little  affected  by 
new  regulations  respecting  science  at  Cambridge,  5225. 
Mechanics  is  badly  taught  in  schools,  522,5-5229. 
Natural  history  teaching  in  schools  desirable  only  so  far 

as  it  encourages  taste,  522(J. 
Doubt  of  science  being  a  good  subject  for  school  teaching, 

522(1. 
Natural  science  should  be  taught  in  special  schools,  and 

to  boys  having  an  aptitude  for  science.  522S. 
Mathematics  is  well  taught  at  some  public  schools,  5228, 

5229. 
Schools  teaching  modern  languages  and  .science  would 
get  many  boyw,  hut  not  of  the  public   school  class; 
Cambridge  men  might  become  teachers,  52.'JI',  5253- 
5256. 
Science. 

Promotion  of  science  at  Cambridge  University  ;  combi- 
nation of  lecturers   for  teaching   higliur   inatliematica, 
ike,  5192-51'.)'.). 
Practical  science  school  proposed  to  be  instiliited   near 

Cambridge;  scheme  abandoned,  52(17- 
Advantage  of  having  practical  and  theoretical    science 

schools  aide  by  side,  620/. 
Drawback  to  science  at  Camliridgc  in  there  being  so  few 
cour^ies  in  life  where  scientific  knowledge  is  remunera- 
tive, .''>20;>. 
Large  number  of  scientific  works  brought  out  in    Ger- 
many ;    ))roduccd    much    cheaper   than     in     Emrland, 
5215.  5220-.522:i. 
Contest  in  Germany  between  classics  and  science  ;  ci;issic3 

having  the  be^t  of  it,  .521  7. 
The  new  regiiiatitjns  sis  to  science  at  Camln-idi;e  iia\'eh;td 
bill,  little  effect  rm  scientific  teaching  in  scbnuls.  522.'.. 
.Mc-.;ba)iir:fl  i.s  badly  taught  in  schools;  natiuMi  iiislDiy 
tcjichirig  in  sckouls  itcnellciul  only  as  eiic[iui-;igiiig 
a  taftli';    iriatliniiMies   Ih   well   taught  in  some  seliooir, 
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Latham,  Rev.  K.-Students-coni. 

Natural  history  clubs  at  Cambridge  supported  by  under- 
graduates, who  make  botanical  and  geological  excur- 
sions, 5201-5204. 

In  the  Cambridge  natural  sciences'  tripos  last  year  there 
were  one  ninth  of  the  graduates  of  the  year,  5205. 

Apjiroval  of  allowing  Cambridge  students  to  choose  their 
own  subject,  and  give  theu-  last  year  to  it,  5206. 

Few  engineering  students  at  Cambridge  University; 
engineers  prefer  apprenticeship  system,  5207,  5208. 

Students  in  German  polytechnic  schoola  attend  what 
courses  they  please;  they  are  from  VJ  to  23  years  of 
age,  5215,  5217- 

Cambridge  students  not  found  to  be  better  for  the  me- 
chanica  they  liad  learned  at  school,  5225, 

I'lthaustive  clfcct  on  candidates  of  Indian  civil  service 
examination  ;  too  many  subjects,  5230-5238. 

Many  Cambridge  men  formerly  competed  for  Indian 
civil  service;  now,  two  or  three  annually,  5233. 

I-'or  engineering  students,  jtractieal  work  ia  considered  of 
the  highest  importance;  essential  for  Wbitworth  can- 
didates, 5241,  5247,  5252. 

Advantage  of  practical  instruction  to  students  generally, 
.'i260. 

CoHegcs  at  Cambridge  would  be  glad  to  offer  rewards 
to  students  of  liigh  class,  5269-5271- 

A  college  tutor  might  instruct  at  once  20  or  30  students 
in   classics  for  jiass   degree,  and   10  ur   12  for  higher 
Md>jects ;    in    mathematics,    15    in    low    subjects,  aad 
S  or  10  in  higher,  5277. 
Teachers.     See  Assistant  Professors,  ^'C. 
Technical  Schools.     Sec  Schools. 
Trinity  College  (Cambriclf/e). 

Combination  of  Trinity  with  St.  John's  and  Sidney 
Colleges,  Cambridge,  for  lecture  purposes,  5193-5197 
5257,5258. 

Teaching  of  physiology  at  Cambridge  by  new  prcTlector 
of  Trinity  College  ;  laboratory  instruction  given,  5193, 

Electricity  and  magnetism  taught  at  Trinity  CoUe'^e 
5193.  J  n. 

Tri,iit>/  HaU  {Cnmbrulye). 

Combination  of  Trinity  Hall   with    King's    and    Caius 
Colleges,  Cambridge,  for  lecture  purposes,  5198. 
XMiitworth,  Sir  Joseph.     See  Examinations- 
Zoolagij . 

Doubt  of  zoologv  being  a  beneficial  subject  for  schoola, 
522(i.  =■■  =  J 

i^oology  earnes  many  marks  in  Indian  ci\-il  serrice 
examinations,  52.'l7. 


ATKINSON.  The  Reveuend  EDWARD,   D.I).  (Index 
of  Ins  hlvidence,) 

Cnwbriibjp  Uinversiti/. 

Funds  at  Cambridge   Universitv;  derived  from  landed 
_  pro])erty,  fees,  &e..  5282.  5283.  .'.;i(K. 
<_'ulleges  at  Cambridge;  should  contribulc  to  University 
c.v])enses;    many    are   desirous  of  doing    so;   various 
methods   ot    t:i\aln>[i    proposed,   viz.,   per-centiige  on 
revenue.^  nnd  on    non-ivMdent  iellow.sbips.  election  of 
prole^sors    lu    college    fellowship,.,    \:c.  ;    an    enabhng 
Act    ol    I'jirluunent    desinible  ;    inter-collegiate  lecture 
^  .-^yslem.  ..2SI^.".2:f."..  .");iM2,  iVMK\  5;i05,  5'M'M\  530S. 
Fellowships    and    scholarships  at    Cjimbridge ;    proposal 
to  la\  iioii-resident  fellowships;  proposed  election  of 
|irolcssoi-s  lo  I'elliiwships  ;  objection  of  colleges  to  give 
lip  seliolurships,  .'.2S(;,  529.'i.  5295.  .".2il6. 
De-iri's   :i(    (\niil.HiK'e  ;    inl er-eollegi;ilo    Icelure   system 
IS  :idapled  lo  honour-,"  inui    lo   ordinary  decree  candi- 
dates, ;,;(()  I^.ViDii. 

See  Chn-r  (nl/a,r  [Cuuhriilqc). 
C/firc   Ci.llnjr  {<-nmbri,lr,r). 
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imimallv.  bul,    no    fellowship  ;  every 
.lisposiiini.  to  rnrounige  s<'ieiuv,  5295   .■..■(01. 
hiler-e..i|..f^,:,ir  U-rluies  in  iissoeiation  with  Clare  (^lUege, 

.S295.  ;.;iOL'.  ;>;io;i.  ^ 

Chii-e  Collc-e   seieuee  .si  iidents,  atlending  oilier  Colleges, 
ees  remitted,  52!),^. 
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Ihs.     See  Income. 
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Atkinson,  The  Rev.  E. — cont. 
Fellowships  and  Scholarships. 

To  raise  University  funds  at  Cambridge,  one  proposition 
is,  to  levy  10  per  cent,  upon  the  non-resident  fellow- 
ships, 5286. 

Proposed  election  of  professors  to  fellowships  at  Cam- 
bridge, 528{i. 

Colleges  at  Cambridge  cannot  diminish  fellowships  and 
scholarships  at  their  own  discretion,  5293. 

Objection  of  colleges  at  Cambridge  to  give  up  scholar- 
ships ;  great  efforts  of  late  to  increase  their  number, 
5293. 

Physical   science   scholarsliip  given  annually  by  Clare 
College;  no  good  candidate  the  fii'st  year,  and  a  very 
good  one  the  second,  5295,  5296. 
Income  and  Expenditure. 

Cambridge  University  income  is  about  1,500?,  a  year  from 
landed  and  fimded  property,  about  20,000^.  from  fees, 
and  about  13,000^.  from  special  endowments,  5282. 

More  than  a  safe  proportion  of  the  income  of  Cambridge 
University  has  been  appropriated,  5283. 

Additional  funds  for  Cambridge  University  must  come 
from  the  colleges ;  many  colleges  would  contribute, 
but  have  not  the  power,  5284-5294,  5308. 
Lectures. 

Inter-coUegiate  lectures  in  association  with  Clare  College, 
Cambridge,  5295. 

Approval  of  system  of  inter-coUegiate  lectures  at  Cam- 
bridge, as  becoming  essential,  5302,  5303. 

New  lecture  arrangements  at  Cambridge  necessitated  by 
the   numerous    branches   of  knowledge  in  which  an 
ordinary  degree  can  be  obtained,  5305,  5306. 
Parliament. 

An  enabling  Act  of  Parliament  desirable  in  view  of  col- 
lege taxation  at  Cambridge,  5287-5291. 
Professors. 

Proposed  election  of  professors  to  fellowships  at  Cam- 
bridge, 5286. 
Scholarships.      See  under  Fellowships  and  Scholarships. 
Students. 

Students  of  Clare  College,  Cambridge,  attending  science 
lectures  in  other  colleges,  have  a  portion  of  their  fees 
remitted,  5295. 

For  Clare  Hall  science  scholarship  no  good  student 
competed  the  first  year,  hut  a  very  good  one  the 
second  year,  5296, 

BONNET,     Reverend    THOMAS     GEORGE,     B.D. 

(Index  of  his  E\'idence.) 
Accommodation  for  Science  Purposes. 

Cambridge  museums  and  laboratories  want  increasing 
very  much,  5354,  5363. 
See  Laboratories. 
Anatomy. 

Anatomy  is  one  subject  of  examination  for  the  natural 
science  exhibition  at  St.  John's  College,  Cambridge, 
5314. 

Cambridge  professorship   of   zoology   and    comparative 
anatomy  should  be  di\-ided,  5354. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

College  lecturers  at  Cambridge  should  act  in  concert 
with  professors ;  they  might  be  allowed  occasional  use 
of  University  laboratories,  &c.,  5336-5344, 5386,  5408- 
5411. 

Appointment  of  Cambridge  tutors  and  lecturers  varies 
in  different  colleges,  5353. 

More  assistants  or  demonstrators  wanted  at  Cambridge 
University ;  election  of  professors  to  fellowships  would 
set  free  funds  for  this  purpose,  5354,  5363. 

Professors  should  give  broad  views,  and  college  lecturers 
should  fill  up  details,  5406. 

A  greater  number  of  lecturers,  and  division  of  fellow- 
ships, would  tend  to  minimize  private  tutors  at  Cam- 
bridge, 5443-5417. 
Botany. 

Lectures  on  botany  at  Sidney  Sussex  College,  Cambridge, 
5310. 

Botany  is  one  optional  subject  of  examination  for  the 
natural  science  exhibition  at  St.  John's  College,  Cam- 
bridge, 5314. 
Cambridge  University. 

Lectures  at  Cambridge  ;  inter-collegiate  lectures ;  should 
be  subject  to  a  regulating  board  of  studies,  5310,  5316, 
5317,  5331-5335,  5340,  5431,  5441,  5442. 

Cambridge   scholarships;    natural  science   scholarships 
offered  by  many  colleges ;  every  college  should   bold 
out  similar  inducements,  5311-5314,  5378,  5380,  5383, 
5399,  5400,  5402,  5440,  5458. 
26060.— II. 
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Cambridge  students;  good  prizes  will  bring  good 
students ;  equahty  of  candidates  in  different  triposes, 
5311-5313,  5317,5375-5383,  5400,5404,5440,  54.52, 
5457,  5458. 

Cambridge  examinations ;  natiu'al  science  tripos  requires 
little  mathematics ;  examinations  are  in  part  practical ; 
viva  voce  examinations  proposed;  separate  examina- 
tions in  sepai'ate  colleges  objectionable,  5312-5315, 
5376,  5383,  5448-5450,  5452,  5456,  545/. 

Great  want  of  elasticity  in  University  system  at  Cam- 
bridge ;  cumbrous  mode  of  effecting  any  change,  5318. 

Governing  body  wanted  at  Cambridge  University;  exist- 
ing electoral  roll  a  better  body  than  the  senate ;  board 
representing  professors  and  college  teachers  wanted ; 
and  also  a  board  of  finance,  representing  colleges  and 
University,  5318-5329,  5336-5344,  5358,  5384-5392, 
5419-5424,  5433-5438,  5441,  5442,  5459-5461. 

Cambridge  professors ;  change  in  mode  of  election  desir- 
able ;  should  act  in  concert  with  college  lecturers  ;  they 
are  insufficiently  paid,  .5325-5344,  5354,  5384-5386, 
5406. 

Degrees  at  Cambridge;  objection  to  a  minimum  of 
natural  science  being  required  for  a  degree,  5429, 5430. 

Colleges  at  Cambridge;  too  great  separation  between 
colleges  and  University;  board 'representing  professors 
and  college  teachers  desh-able ;  colleges  should  be 
governed  by  working  fellows  ;  colleges  must  augment 
University  finance ;  consolidation  of  fellowships  pre- 
ferable to  college  taxation;  all  colleges  should  offer 
rewards  for  science  ;  difficulty  arising  from  colleges 
beginning  and  ending  work  at  different  times  ;  college 
lectm'ers  should  be  subject  to  professors  ;  objection 
to  separate  examinations  in  separate  colleges,  5336- 
5368,  5374-5447,  5456. 

Demonsti'ators,  &c.,  at  Cambridge ;  college  lectm-ers 
should  act  in  concert  with  professors ;  more  assistants 
an  d  demonstrators  wanted  ;  more  lecturers  would 
minimize  private  tutors,  5336-5344,  535.3,  5354,  5363, 
5386,  5406,  5408-5411,  5443-.5447. 

Cambridge  fellowships ;  prize  and  working  fellowships 
desirable  ;  consolidation  of  fellowships  preferable  to 
collegiate  taxation ;  except  in  case  of  working  fellow- 
ships, celibacy  should  not  be  a  condition,  5345,  5350, 
5358-5368,  63/8,  5381,  5382,  5393-5398,  5419,  5431. 
5433, 5439,  5443-5447. 

Funds  at  Cambridge ;  finance  pinched  in  every  depart- 
ment of  science;  University  could  make  good  use  of 
an  additional  10,OOOL  a  year ;  separate  board  of  finance 
wanted,  5348,  5349,  5354-5370,  53/3,  5386,  5412- 
5418,  5423,  5459-5461. 

Jluscums  and  laboratories  at  Cambridge  want  increasing, 
5354, 5363. 

Cambridge  professorships;  more  wanted;  consolidation 
of  fellowships  into  professorships  desirable,  5354, 5360- 
5362,  5368-5371,  5419,  5433. 

See  under  Saint  John's  and  other  Colleges. 
Chemistry. 

Lectures  on  chemistry,  with  practical  instruction,  at 
St.  John's  College,  Cambridge,  5310. 

Chemistry  is  one  subject  of  examination  for  natural 
science  exhibition  at  St.  John's  College,  Cambridge, 
5314. 

Chemical  ]irofessor  at  Cambridge  University  lectures 
about  140  times  a  year,  5.335. 

St.  John's  College,  Cambridge,  has  a  small  chemical 
laboratoi-y,  5387. 

Experunental    physics    has   been    treated    as    chemical 
physics  at  Cambridge ;   this  wiU   probably  be  altered, 
5405. 
CJerfpjmen. 

Education  questions   at  Cambridge  University  arc  tod 
much  decided  by  the  clencal  section,  5318,  5321. 
De(jree. 

Objection  to  requiring  a  minimum  of  natm-al  science  as 
a    necessaiy    qualification    for  a   Cambridge    de"-rcc 
6429,  5430. 
Mdncf'tion. 

Questions  of  education  at  Cambridge  should  be  settled 
by  those  engaged  in  the  work,  5318. 
Election  of  Professors.    See  Professors. 

Examinations. 

Annual  natural  science  examination  at  St.  John's  College, 
Cambridge;  special  examination  for  exhibitions,  .5312- 
5315. 

Natural  sciences  tripos  examination  at  Cambridge  is  in 
chemistry,  botany,  geology,  mineralogy,  zoology,  com- 
parative anatomy,  and  comparative  physiology ;  but 
little  mathematics  required,  53/6. 
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BoNNEY,  Rev.  T.  G.— 'Examinations— Qoni. 

Candidates  for  Cambridge  natural  science  scholarships 

are  examined  solely  in  the  sciences  ;  they  have  to  pass 

the  "previous  examination"  in  two  years,  6383,  6457. 

Science  examinations  at  Cambridge  are  partly  practical ; 

vied  voce  examinations  are  proposed,  5448-5450, 
Approval,  on    the  whole,  of  high-class  competitive  ex- 
aminations, 5452. 
Waste  of  power  at  Cambridge  in  holding  separate  ex- 
aminations in  sepai-atc  colleges,  545(). 
Exhibitions.     See  SchnJarsliips  and  Exhifjifions. 
FeUowsJiip.'i. 

Two   classes  of  fellowships  desiralile   at    Cambridge  :— 

1.  Prize  fellowships,  of  limited  tenure  and  small  value  ; 

2.  Working  fellowships,  involving  residence,  college 
work,  college  government,  and  a  few  lectures,  5345, 
535(1,  53fl3-53!)8,  54l25-6428,  5431-5433. 

A  man    manifesting  a  tendency    to    specialize    liimsclf 
mitifht  he  put  into  a  working  fellowship  at  Cambridge, 
5346,  5347. 
Better  to  consohdate  Cambridge  fellowships  into  pro- 
fessorships than  tax  colleges ;    two  fellowships  about 
equal  to  one  profess orshiji ;  no  power  in  University  to 
effect  this,  6358-5363,  541!). 
Celibacy  should  not  be  a  condition  if  Cambridge  fellow- 
ships should  be  consobdated ;  cebbacy  should  be  re- 
tained in  case  of  working  fellowships,    5360,    5396- 
6398. 
Certain    colleges    at    Cam  bridge  have  elected  professors 

to  fellowships,  5361,  5362. 
Cambridge  fellowships  appropriated  to  science  must  be 

thrown  open  to  the  whole  University,  5378,  543!'. 
Some  colleges    at    Cambridge  prefer   giving  fellowships 

solely  for  classics  and  mathematics,  6381,  5382. 
Division  of  felloivships  at    Cambridge    into    prize    and 
tutorial  fellosvships  would  tend  to  minimize  the  private 
tutors,  5443-5447. 
Geology . 

Geological  lectures  at  St.  John's  College,  Cambridge ; 
principally  attended  by  those  who  study  science 
specially,  5310,  531/- 
Geology  is  one  optional  subject  of  examination  for  the 
natural  science  exhibition  at  St.  John's  College,  Cam- 
bridge, 5314. 
Income  and  Es:penditure. 

St.  John's   College  natural  science  lectureships  are  paid 
out  of  general  college  fund,  not  out  of  fees ;  601)/.  jiaid 
annually,  5348,  5::i4;'. 
Cambridge  University  finance  is  pinched  in  every  depart- 
ment of  science  ;  it  must  be  augmented  from  colleges, 
5354-5357. 
Consolidation  of  fellowships  into  professorships  preferable 
to  a  per-centage  taxation  of  colleges  at  Cambridge, 
5368-5368. 
Distrust  of  Cambridge  University  management  as  respects 

finance,  5358,  5459. 
700/.    a  proper  endowment  for    a    jirofessorship,    5361', 

5370. 
Cambridge  University  could  make  good  use  of  an  addi- 
tional 10,000/.  a  year;  more  would  be  wanted  ulti- 
mately, 5.373.  5412-.5418. 
All  the  funds  at  Cambridge  Uni\'crsity  should  be  con- 
trolled by  the    electoral  roll,  or  by  a    representative 
financial  board,  5459-5461. 
]ja.hi}r(tlori'!S. 

Laboratory  instruction   at   Cambridge;  St.  Jotm's  Col- 
lege has  a  small  chemical  laboratory,  5310,  538?. 
College  lecturers  at  Cambridge  sbriu'ld  l)c  allowed  occa- 
sional use  of  University  laltoratories.  5.'1H4,  640M-5H  1. 
Small    inexpensive  hd) oratories  desirable    in  tolligcs   at 
Candjfidge,  63H8. 
hecliirts. 

Lectures  in  nntural  science  at  St.  John's  College,  Cam- 
bridge, 63Ht. 
Infcr-collcgiate  lectures  at  Camliritlgc;  system  likely  1o 

be  successful,  .0310,  .0316,  .5317,  53(0. 
Professors'  lectures  at  (Cambridge  vary  iti  iiiiuibc.r;  niosi 
jirofessors    nIiould   lecture    16  tiiiir's    in    e)u;b    of   two 
terms;    f.hcmica]    j.rofessor  given   ahoiit    MO    Ireturcs 
a  year,  53.31-5.'!.'(5. 
Working  fcllow.s  hihoiild  not  lecture  lo  wamc  cxirntas 

college  lecturers,  51.'J!, 
Lectures  at  Cambriilge,  both   pro('eN.Hori;d  ami    cnllci^rjutii^ 
should   be  subject  to  a  rcii-iilating  |„,iir(l    of  MLiidici' 
5441,5142.  ■"  ' 

]jil.era.li.i.re. 

Some  colleges   at    (Jandiridgc  prefer  giving  fellowships 

solely  for  classics  and  mathematics,  5.'I82. 
Classical,  mathematical,  and  scientific  higli-clasy  men  at 
Cambridge  are  of  about  equal  ability,  5 10 1. 


BoNNEY,  Rev.  T.  G.— cont. 
Marriaf/e  of  Fellows. 

Cambridge  fellows  holding  professorships  need  not  vacate 
on  marriage ;  celibacy  restriction  should  be  retained  in 
the  case  of  working  fellowships,  5360,  6395-6398. 
MatJiematics. 

Little  mathematics  required  in  Cambridge  natural  sciences* 
tripos  examinations,  5376- 

Mathematical  and  classical  fellowships  preferably  given 
by  some  colleges  at  Cambridge,  5382. 

In  natural  science,  mathematical,  and  classical  triposes 
at  Cambridge,  the  high-class  candidates  are  of  about 
equal  abiUty,  6404. 
Orir/inal  Rfsearch. 

College  lecturers  at  Cambridge  might,  by  arrangement, 
leave  professors  free  for  original  research,  53.38. 

AVorking  fellows  at  Cambridge  might  lecture  on  the 
subject  of  their  research,  5431. 

Original  research  would  be  gladly  rewarded  by  collegea 
at  Cambridge,  5463. 

Cambridge  system  tends  to  encourage  original  research, 
5454,  5465. 

Qiuintity  of  work  thrown   on  residents   at  Cambridge 
tends  to  retard  original  research,  5455,  545G. 
Physics. 

Lectures  on  electricity  and  magnetism  given  at  Trinity 
College,  Cambridge,  5310. 

Electricity,  heat,  and  light  are  subjects  of  examination 
for  natural  science  exhibitions  at  St.  John's  College, 
Cambridge,  5314. 

New  professorship  of  physics  at  Cambridge  University 
will  probably  have  to  be  subdivided,  53.54. 

Complaint  of  experimental  physics  not  being  considered 
a  separate  subject  in  Cambridge  natural  sciences  tripos, 
5405. 
Phiisialoc/ij. 

Lectures  and  ]iractical  instruction  in  physiology  given 
at  the  new  museums  at  Cambridge,  5310, 

]*hysiology  and  anatomy  are  subjects  of  examination 
for  natiu-al  science  exhibition  at  St.  John's  College, 
Cambridge,  5314. 

A    professor     of   physiology    is    wanted    at    Cambridge 
University,  6354. 
Prnclicnl  Instruction. 

Practical    instruction   in    chemistry    and    physiology    at 
Cambridge,  531(1. 
Professors. 

Klection  of  Cambridge  professors ;  change  desirable  j 
small  boards  of  persons  experienced  in  the  science  de- 
sirable ;  foreign  element  not  objectionable,  5325-5329. 

Cambridge  professors  should  reside  two  thhds  of  two 
of  the  terms,  5.'i30.  '     . 

Professors'  lectures  at  Cambridge  vary  in  number; 
chemical  professor  lectures  about  III)  times  a  year, 
5331-5336. 

Professors  at  Cambridge  should  act  in  concert  with, 
and  have  control  of  college  lecturers ;  the  co-relation 
should  be  official;  board  of  education  representing 
both  desirable.  5336-5344,  63S4-53S6. 

Cambridge  professors  are  insufficiently  paid  ;  more  pro- 
fessors are  wanted.  5354. 

At  Cambridge,  professors  should  teach  broad  and  general 
views;  college  lecturers  should  fill  up  details,  5406. 
Professorships. 

More  professorships  will  be  wanted  at  Cambridge 
TTniversity  ;  profcssorshij)  of  jibysiology  required  ;  pro- 
fcssorslii|>  of  zoology  and  comparative  anatomy,  and 
new  iirofessorsbip  of  iibvsics,  will  have  to  be  sub- 
divided, .0351. 

Consolidiitiou  of  ('ambridge  fellowships  into  professor- 
ships ]n-eferablc  to  collegiate  taxation  ;  two  fellowships 
would  provide  one  professin-^bi]) ;  no  power  in  Uni- 
vcr^ily  to  clfoct  Ihiy.  .0358-5368.  54I!>. 

('(■libacy  should  not  be  a  condilion  if  Cambridge  fellow- 
!^blits  were  r(Hisolidated  into  profcssnrshii>s,  6360. 

(■crt:iiti  college:^  at  Ciiinbridgc  have  consolidated  pro- 
fcssorshiiiR  into  fellowships,  5.'Uil,  5362. 

Aboiif,  700/.  would  lie  iL  proper  endowment  for  a  pro- 
fessoi'shij) ;  JVw  nt  (';uubridge  reach  that,  5369,  53/0. 

Pfol'rHsorsliips  \\\  Prcncii.  German,  Anglo-Saxon,  &c. 
are  wanted  iit  ('amliridge,  .0.3/1. 

liolilers  of  professorships  attached  lo  i)articular  colleges 
wmdd  become  ex-offlcio  fellows  of  those  colleges,  5433. 
,S«//;/  Jc)//,7('.s  College  (Canibridf/e). 

Pronujtion  of  science  at  St.  John's  College,  Cambridge; 
lectures  on  chemistry  and  geology;  laboratory;  inter- 
collegiate lectures,  5309-6317- 

Exbibitions  and  scholarships  for  natui'al  eciencc  offered 
by  St.  John's  College,  63U-.0313. 
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BoNNEY,  Rev.  T.  G. — St.  John's  College  {Camhridge) — cont. 
Annual    examination  in  natural  science   at    St.   John's 

College;  special  examination   for  exhibitions,  5312- 

5315. 
Lectureships  in  natural   science  at   St.  John's    College 

are  paid,  not  out  of  fees,  but  out  of  general  fund,  5348. 
No  professor  has  been  elected  to  a  fellowship   by   St. 

John's  College;  no  fellowship  has  been  offered,  53t!i, 

5378. 
St.   John's  College,  Cambridge,   has  a  small   chemical 

laboratory,  5387. 
Natural  science  exhibition  given  annually  by  St.  John's 

College;  open  to  boys  in  schools,  5402. 
No  difficulty  in   finding  candidates  for  the  St.  John's 

College  exhibitions,  5458. 

Scholarships  and  Exhibitions. 

Natural  science  exhibitions  at  St.  John's  CoDege,  Cam- 
bridge ;  no  difficulty  in  finding  candidates,  5311- 
5314,  5378,  5458. 

Many  colleges  at  Cambridge  have  offered  natural  science 
scholarships,  5380. 

Natural  science  scholarship  candida,tes  at  Cambridge  are 
examined  solely  in  the  sciences ;  they  have  to  pass 
the  "  previous  examination  "  in  two  years,  5383,  5457. 

Foundation  scholarships  at  Cambridge  are  not  adver- 
tised beforehand,  5399,  5400. 

Annual  natviral  science  exhibition  at  St.  John's  Col- 
lege, Cambridge;  open  to  boys  in  schools,  5402, 

Regarding  scholarships,  every  college  at  Cambridge 
should  hold  out  inducements  to  students,  5440. 

Schools. 

An  annual  natural  science  exhibition,  for  which  boys 
in  schools  can  compete,  is  given  by  St.  John's  College, 
Cambridge,  5402. 

Science. 
Promotion  of  science  at  St.  John's  College,  Cambridge, 
5309-5317. 

See  Cambridge  Umcersitg. 

Sidney  Sussex  College  {Cambridge) . 

Combination  for  lectures  of  Sidney  Sussex  with  Trinity 
and  St.  John's  Colleges,  Cambridge,  5310. 

Students. 
About  10  candidates  compete  for  each  natural  science 

exhibition  at  St.  John's  College,  Cambridge,   5311- 

5313. 
Geological  lectures  at  St.  John's  College  arc  chiefly  at- 
tended by  students  v/ho  take  up  the  science  specially, 

5317- 
Good  prizes  should  be  offered  to  induce  good  students 

to  enter  Cambridge ;  eminent  men  would  gain  rewards, 

5375-5383. 
Inducements  for  students  to  enter  Cambridge  should  be 

offered  by  every  college,  5378,  5440. 
Candidates  for  natural  science  scholarships  at  Cambridge 

are  examined  solely  in  the  sciences  ;  they  have  to  pass 

the  "  previous  examination  "  in  two  years,  5383,  5457. 
A  "scholar"  at  Cambridge  is  actually  a  member  of  a 

foundation,  5400. 
Equality  of  high-class  candidates  in  the  mathematical, 

classical,  and  natural  science  triposes  at  Cambridge, 

5404. 
Competitive  examinations  injure  some  students  and  im- 
prove others,  5452. 
Natural  science  exhibition  candidates  at  Cambridge  are 

not  required  to  pass  a  previous  examination,  5457. 
No  difficulty  in  iinding  candidates  for  the  St.  John's 

College  exhibitions,  5458. 
Trinity  College  {Cambridge), 
Combination  for  lectures  of  Trinity  with  Sidney  Susses 

and  St.  John's  Colleges,  Cambridge,  5310. 
Zoology. 

Professorship  of  zoology  and  comparative   anatomy  at 

Cambridge  University  should  be  divided,  5354. 


CARTMELL,  Revebend  JAMES,  D.D.      (Index  of  his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Museums,  laboratories,  &e.,  wanted  at  Cambridge  Uni- 
versity, 5472. 
Apparatus  for  Science  Purposes. 

Apparatus,  and  places  to  put  it  in  and  to  use  it,  are 
wanted  at  Cambridge  University,  5472. 
Assistant  Professors,  Demonstrators,  and  Teachers. 

Additional  assistants  are  wanted  by  Cambridge  Univer- 
sity professors,  5471. 


Cartimell,  Rev.  J. — cont. 
Cambridge  University. 

Funds  at  Cambridge  wanted  for  professors'  stipends, 
museums,  &c.;  funds  must  come  from  coheges  ;  objec- 
tion to  general  taxation  of  colleges;  5,000/.  or  (},006l.  a 
year  additional  sufficient  at  present,  10,000^.  excessive  ; 
when  raised,funds  should  be  chiefly  devoted  to  science, 
_  5466-5493,  5504,  5510-5518,  5521-5526,  5538-5544. 

Camliridge  professors ;  they  should  have  about  700/.  a. 
year;  a  few  in  natural  science  wanted;  they  require 
assistants ;  they  should  be  independent  of  colleges, 
5466-5471,  5492,  5529,  5530. 

Museums,  apparatus,  8cc.,  wanted  at  Cambridge  Univer- 
sity, 5471,  5472. 

Colleges  at  Cambridge;  they  must  provide  funds  for 
University  ;  objection  to  a  general  tax  upon  the  whole 
distributable  income  ;  members  of  colleges  should  not 
discuss  questions  affecting  their  personal  interest; 
funds  raised  from  colleges  should  be  trust  funds,  and 
should  mainly  go  to  increase  professors' stipends  ;  in- 
dependence of  colleges  as  to  lectures,  &c.  should  not  be 
interfered  with,  nor  vested  interests,  5474,  5478-5544. 

Cambridge  fellowships ;  non-resident  fellowships  migbt 
be  taxed,  and  paid  less ;  professorships  should  not''be 
comjiulsorily  attached  to  fellowships;  objection  to 
limiting  tenure  of  fellowships,  54/8-5492,  5504-5509, 
5533-5536. 

Cambridge  professorships  should  not  be  compulsorily 
attaclied  to  fellowships  ;  natural  science  professoi-ships 
have  now  the  greatest  claim  at  Cambridge,  5492,  5511- 
5513. 

Scholarships  at  Cambridge;  natural  science  scholarships 
haveliad  good  candidates.  5494-5503. 

Cambridge  students ;  good  men  have  competed  for 
natural  science  scholarships  ;  undergraduates  are  to  be 
offered  increased  scholarships,  5494-5509. 

Examinations  at  Cambridge ;  "  previous  examination  " 
must  be  passed  by  candidates  for  natural  science 
scholarships ;  Universitv  examinations  are  generally 
taken  for  fellowships,  5497-5500,  5507-5509. 

Cambridge  University  government;  studies,  &c.  shoidd 
be  left  to  control  of  senate;  no  alteration  needed  at 
present ;  collegiate  taxation  should  be  determined  by 
external  authority ;  electoral  roll  should  not  have 
authority  over  studies,  5527-5532,  5537. 
Chemistry. 

An    assistant  recently    provided  for  chemical    professor 
at  Cambridge;  more  such  assistance  needed,  5171. 
Christ  Church  College  {Cambridge). 

Scholarships  for  science  offered  by  Christ's  College, 
Cambridge;  candidates  good;  scholarships  for  under- 
graduates to  be  increased,  5494-5503. 

Christ's  College  is  at  liberty  to  appropriate  its  funds  to 
encourage  natural  science,  5504. 

Christ's  College  would  give  a  fellowship  to  any  member 
distinguished  in  natural  science,  5504-5509. 
Exaininations. 

Candidates  for  natural  science  scholarships  at  Chriyt's 
College,  Cambridge,  must  pass  the  "  previous  examina- 
tion," 5497-5500. 

Few  of  the  smaller  colleges  at  Cambridge  have  examina- 
tions for  fellowships ;  University  examinations  are 
taken, 5507-5509, 

Fellowships. 

Non-resident  fellowships  at  Cambridge  have  advan- 
tages ;  they  might  be  taxed  for  University  purposes  ; 

about  15  per  cent,  might  be   deducted,  5478-5491, 

5533-5536. 
A  less  sum  than  is  now  given  to  non-resident  fellows  at 

Cambridge  would  be  sufficient,  5480. 
Resident  Cambridge  fellows  should  simply  be  required 

to  reside  a  portion  of  the  year,  5484. 
Objection    to   compulsory   attachment  of  professorships 

to  fellowships  at  Cambridge,  5492. 
Christ's  College,  Cambridge,  would  give  a  fellowship  to 

any  member  distinguished  in  natural  science,  5504- 

5509, 
No  examination  for  fellowships  at  Christ's  College ;  a 

high    place  in  natural  sciences'    tripos  is  sufficient, 

5507-550!>, 
Objection  to  limiting  tenure  of  non-resident  Cambridge 

fellowships,  5533-5536, 

Income  and  Expenditure. 

Cambridge  professors  should  have  from  500Z,  to  800?,  a 
year,  or  perhaps  700^. ;  few  scientific  professors'  incomes 
exceed  500/.,  5466-5470,  5516-5518, 
Funds  for  apparatus,  museums,  and  laboratories   are 
wanted  at  Cambridge,  5472. 

3S2 


iso 


UOYAL   COMMISSION  ON   SCIENTIFIC    INSTRUCTION,   ETC.:- 


Cartmell,  Rev.  3.— Income  and  Expenditure— cont. 

Large  addition  to  Cambridge  University  income  re- 
quired ;  it  must  come  from  the  colleges ;  it  should  go  to 
increase  stipends  of  professors,  547-'i-5477,  6516-5520. 

C.imln-idge  University  income  from  endowment  is  rather 
less  than  2,000/.  a 'year;  remainder  comes  from  special 
endouTiients,  fees,  and  capitation  tax;  all  is  disposed 
of,  5-1/5-5478. 

Objection  to  a  general  tax  upon  distributable  income  of 
colleges  at  Cambridge,  5478-5491. 

Income  of  non-resident  follows  at  Cambridge  might  be 
taxed;  15  per  cent,  (about  5.000/.  a  year)  might  be 
deducted.  5478-541)1,  55;i;i-553(i. 

Less  tlum  is  now  given  would  be  sufficient  for  Cambridge 
non-resident  fellows,  5480. 

An  additional  5,000^.  or  (1.000/.  a  year  would  supply  the 
rctjuircmeuts  of  Cambridge  University  for  along  time  ; 
10.000/.  would  be  excessive,  5486,  54^7,  5521-5526, 

554;-;. 

A  commission  (empowered  by  the  Legislature)  might 
organize  a  scheme  of  finance  for  Cambridge  University, 
54!t0.  5510-5515,  5.5.-JH-5544. 

Distrust  of  University  finance  management  at  _  Cam- 
l»ridge  has  no  foundation  ;  the  funds  are  administered 
thriftily.  54H3. 

No  disability  at  Christ's  College,  Cambiidge,  as  to 
appropriation  of  funds  to  natural  science.  5504. 

All  funds  raised  from  colleges  at  Cambridge  should  be 
trust  funds,  5510, 

Funds  raised  at  Cambridge  should  be  fir.st  chiefly 
devoted  to  natural  science,  5510-0515. 

A  large  accession  of  mem^bers  at  Cambridge  would  in- 
crease the  University  income,  by  fees,  &:c.,  5525,  5526. 

Laboratories.     See  Accommodation  for  Science  Purposes. 

Lecturi-x. 

Lectures  at  Camliridge  arc  controlled  by  boards  of 
studies,  of  which  professors  are  members;  alteration 
not  needed,  552!f,  5530. 

Pnrlinmvnt. 
\  connnissioii  (under  legislative  authority)  might  orga- 
nize a  finance  scheme  for  Cambridge   Cuiversity  ;  Act 
of    Parliament  not  desirable    f<ir  dctads,   .548S-541)0, 
5510-.5515. 

Professors. 
Incomes  of  Cambridge  University  professors  are  ina<le- 

quate :    between  500/,  and  800/.  a  year  desirable,  or 

jierhaps  /OO/.,  5466-.5470,  5516-5518. 
A  few  additional  |)rofe3sors  in  natural  scLcnee  are  ivanted 

at  Cambridge,  5466-54/0, 
Cambridge  professors  require  additional  assistants,  5471. 
Professors  at  Cambridge  should  be  independent  of  col- 
leges ;  colletres  should  elect  professors  to  fellowsbijis 

at  mil,  54!'2. 
Camltridge   professors  belong   to  boanls  of  studies,  to 

which  their  lectures  must  be  adapted;  other  directing 

authority  is  not  needed,  5529,  5530. 

Prnfcssor.sli  ipn. 

Cambridge  proi'essorsbips    sliould  not    be    conipuisorily 

attached  to  fellowships,  54f(2. 
Natural    sr^iciice    |trof'eo,sorslii|is  have  the  greatest  claini 

at  jiresent  in  ('Limbridge  University,  551 1-551. 'i. 

Sahirics.     See  Income  and  Kcfmidilurc. 
Sclmlarskips. 

Natural    .■-.r;i.:ji(r   .selMjl;Lrshi|..4    -.d   Cliri^t'.s   (J..llrgc,  Cam- 
briilge;  candidates  got,d  ;   tln^y   will   have  t(i   pass  the 
"  jirevious  examination,"  54!J4-5.0Oi.'. 
Proposed    inen^ane    of    Hcl]oliu-shi])K    Cur   uiiiicrgraihnili'S 
studying  natural  science  at  <'l}rist's  CollcL^r,  55ii;>. 
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Miihrid[;r;    they 

"|jreviou.s  examiiiiition,"  5  l!M  55(1:^. 
I'riijiosed    increase    of   ,seh(ilin-slii|is    U,r    nniiergradiiatcs 

studying  natural  acienct:  nt  Uhri^t's  (Jollcgc,  5l)0.'i. 
(;hrist'H    College,  (;a[jil)riilgc,    wi.ubl    jrive,  h  j('lliiwsln[i 

t(t  any  ol'  itn  fitudents  distingnisbed  in  irttufd  'jcienre 

.5504-550!>. 

lV/ialfdn/,Arc/>fnsliof,. 

Ob>ctir,n  of  Arehbiahop  Whatclcy  t(»  limiting  tenure  of 
leUuwships,  5.^.(5. 


CLARK,     Reverend     WILLIAM     GEORGE,     M.A. 

(Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Museums  at  Cambridge  are  very  defective  j  much  more 

extensive  buddings  wanted,  5551. 
Museum  building  fund  and  general  building  fund  at 

Cambridge    have    each     1,000/,    a    year ;    museums' 

maintenance  fund  is  allowed  1,500/.  a  year,  which  is 

inadequate,  5584. 

Assisfaul  Professors,  Demonstrators,  and  Teachers. 

Additional    demonstrators    are    wanted    at    Cambridge 

University,  5551. 
Trinity  College  fellows,  being  lecturers,  tutors,  &c,,  hold 

their  fellowships  during  office,  and,  after  10  years  of 

office,  for  life,  if  they  do  not  marry,  5567- 
Th(!re  are  16  or  1 7  tutors  and  lecturers  at  Trinity  College, 

55HH. 

Camhridyc  Uuiiierslt i/ . 

Museums  at   Cambridge    University  are  very  defective, 

.5551,5584. 
Funds  at  Cambridge ;  funds  should  be  raised  by  college 
taxation ;  incomes  of  colleges  will  increase ;  masters 
of  arts'    payments    form    a  great  part  of    University 
revenue,  5551-5554,  5557-5.363,  5583-5586. 
Cambridge    professors  ;    additional    professors   wanted  ■ 
[irofessors    should    have    larger   salaries;    masters   of 
colleges  should  be  chosen  from  professors,  5551,  5554, 
5555,  5585,  .5.586. 
Cambridge  lecturers,  &c. ;  demonstrators  wanted  ;  16  or 
1 7  tutors  and  lecturers  at  Trinity  College,  5551,  5567, 
5588, 
Colleges  at  Cambridge ;  per-centage  taxation  desirable ; 
masterships  of  colleges  might  be  made  more  available 
to  educational  purposes,  and  might  be  combined  with 
])rofessurships ;    prospective    increase    of    college    re- 
venues, 5554-5568,  5587,  5.588. 
Cambridge    professorships  ;    fellowships    might  be  con- 
solidated into  professorshijjs,  5556.  5564. 
Cambridge   fellowships  ;    some    might    be   abolished  or 
suspended,  or  consolidated  into  professorships  ;  objec- 
tion to  taxing  non-resident  fellowships  ;  non-resident 
fcllowshijis    should   be    terminable    in    seven    years. 
^  5.5.5!),  5568, 

Cambridge   students;    natural  science  students  exempt 
from   Greek ;    honours'  students  of  natural  sciences' 
tripos   would   come    into    government    of   University, 
.5569.  6570,  5577-5582. 
Cambridge  examinations ;  natural  science   degi-ee  candi- 
dates   (not    ordinary    degi'ee    candidates)   are   to    be 
exempted  from  examination  in  Greek ;  candidates  for 
the  four  triposes  are  exempt  from  the  general  examina- 
tion, .5569-5574,  5577.  557S. 
Government  of  (Cambridge  University  ;    senate  a  scattered 
and  bcterogencous  body  ;  for  educational  purposes,  a 
much  smaller  hotly,  composed  of  residents,  would  be 
desn-able  ;    senate  must  not  be  trenched  upon,  5576. 
^>:>i^2,  5583. 
Degrees  at  Candjridge  ;  science  degrees  will  be  attainable 
without   Greek  ;    change   of  title    of   degrees  not  de- 
sirable. 5.56.5,  .5569,  5570.  5577.  ^^b'i':^.  :<^?\K  5590. 
('iimliiiilijr  Uiiircrsi/i/  Cnm/uissioit. 
The  live  per  cent.  ta\ation  of  colleges   proposed  by  Cam- 
bridge   University  Conunission  was   not  caj-ried  out; 
opinion  IS  more  favourable  now,  »5iy2,  5553. 

Cainl.ndge  non-iTsident  fellowships  do  not  teiTuinate  at 
all  il"  holder  lakes  holy  orders,  except  in  case  of  mar- 
riage, or  takmg  one  id' the  large  eoUoge  livings,  5566. 


Dn/n 


k'vvu  years  after  taking  M, A.  degree  woidd  be  a  good 
l.nuo  to  t.ennmalc  non-resident  fellowships  at  Cam- 
bridge, 55(15.  ' 

lononr.s  in  natural  wieiice.  and  degree  of  B.A.,  will  be 
','i""".'!'l\"''.^''!.",'^-  ''''''L'l^  •  ""<'  ordinary  degrees,  5569, 


change    (illc  of  degree  at   Cambridge 
seictiec;  ]u-csent  B.A.  degree  siillicient, 


5570 

Not,  desimbli 

when   nnei 

55S9,  551)tl 


l'::i:<n>ii>iiilia<>s. 

In- previous"  e\annnation.s  at  Cambridge.natural  science 
stn.leiits  wil  be  allowed  to  t.kc  French  and  German 
nisteadol  Greek  ;  mathematics  and  j.iitin  re.iuired, 
h:,U'.),  55/0.  .55/7.  .5578.  ' 

I'or  ..rdinary  degree  candidates  at  Cambridge,  Greek  will 
bere(|uire(l.  .5571 ,  .5.572. 

(^aiulidal^cs  Cor  all  the  four  triposes  at  (Cambridge  MC 
cxem|tt  Irom  the  general  examination,  5573,  5574, 
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Clark,  Rev.  W.  G. — cont. 
Fellowship!). 

Present  holders  of  Cambridge  fellowships  need  not  suffer 
by  taxation  of  colleges  ;  some  fellowships  might  be 
abolished  or  suspended,  5559. 

Approval  of  consolidating  Cambridge  fellowships  into 
professorships,  5564. 

Objection  to  taxation  of  Cambridge  non-resident  fellow- 
ships, as  bringing  to  University  some  undesirable 
persons,  5564. 

All  Cambridge  non-resident  fellowships  shoidd  be  ter- 
minable, and  also  fellowships  where  holders  are  not 
engaged  in  University  work ;  seven  yeai'S  after  J'l.A, 
degree  would  be  a  good  time,  5564-556B. 

Cambridge  non-resident  fellowships  do  not  terminate  at 
all  where  the  holders  take  orders,  provided  they  do  not 
marry,  5566,  556/. 

Fellows  of  Trinity  who  are  tutors,  lectm-ers,  or  bursars, 
retain  their  fellowships  during  of6.ce,  and,  if  in  office 
10  years,  for  life,  except  they  marry,  5567. 

Greek. 

In  Cambridge  "  previous"  examinations,  French  and  Ger- 
man will  be  allowed  to  be  taken  instead  of  Greek ; 
Latin  indispensable,  6569,  5578. 

Honours  in  natural  science,  degree  of  B.A.,  and  govern- 
ment of  University,  will  be  obtainable  at  Cambridge 
without  Greek ;  but  not  the  ordinary  degree,  5569- 
5584, 

Heads  of  Colleges. 

Masterships  of  colleges  at  Cambridge  might  be  made 
more  available  ;  University  workers^should  be  elected  ; 
masters  might  teach ;  masterships  might  be  combined 
^■ith  professorships,  5554-5556. 

Income  and  Expenditure. 

Cambridge  professors  should  have  larger  salaries,  5551. 
A  per-centage  on  distributable  income  of  colleges  the 

best  mode  of  raising  funds  for  University  purposes, 

5552-5554. 
To  tax    colleges,  a  commission,''  authorized   by  Act  of 

Parliament,  would  be  desirable,  5557-5559. 
In   taxing  colleges  at    Cambridge,  incomes    of  present 

holders  of  fellowships  need  not  suffer,  5559. 
Tendency  of  college  incomes  at  Cambridge  is  to  increase, 

though  present  revenue  has  diminished,  5560-5563. 
Payments  of  Cambridge  masters  of  arts  form  a  gi'eat 

portion  of  University  revenue,  5583. 
Cambridge  University  income  from  landed  property  and 

Government  stock  is  about  2,600L  a  year;  fees,  &c. 

about  20,000^ ;    2,000Z.  a  year  allowed  for  museums 

and    general    building    funds  ;     1,500Z.    a  year    for 

museums'  maintenance,  which  is  too  small,  5584. 
Five  per  cent,  taxation  of  colleges  sufficient  for  present 

purposes ;  more  might  be  imposed  when  needed,  55H5, 

5586. 

hanguages. 

French  and  German,  instead  of  Greek,  wiU  be  allowed 
to  be  taken  by  science  students  at  Cambridge ;  Latin 
indispensable,  5569-5584. 

Marriage. 

Cambridge  non-resident  fellowships  terminate  on 
marriage,  6566,  5567- 

Mathematics. 

Cambridge  natural  science  students  will  have  to  pass 
in  first  three  books  of  Euclid,  elementary  algebra, 
arithmetic,  &c.,  5577- 

Parliament. 
A  comjnission,  authorised  l)y  Act  of  Parhament,  would 
be]  desirable  for  taxing  colleges  at  Cambridge;  pro- 
vision for  farther  taxation  should  be  made,  5557-5559, 
5586. 

Professors. 

Additional  professors  are  wanted  at  Cambridge  Univer- 
sity ;  existing  professors  should  have  larger  salaries, 
5551. 

Desirable  that  masters  of  colleges  at  Cambridge  should 
be  chosen  from  professors ;  mastership  might  be  made 
a  retiring  pension  for  professors,  5554,  5555, 

A  five  per  cent,  college  taxation  at  Cambridge  would  be 
sufficient  to  establish  and  maintain  a  professoriate  for 
the  present,  5585,  5586. 

Professorships. 
Masterships  of  colleges  at  Cambridge  might  be  com- 
bined with  professorships,  5556. 
Approval  of  consoHdating  fellowships  into  professorships, 
5564. 
Religion.     See  Clergymen. 


Clark,  Rev.  W.  G. — cont. 
Saint  John's  College  { Cambridge). 

St.  John's    College  non-resident  fellowships    terminate 

seven  years  after  taking  M.A.  degree;    approval   of 

this  plan,  5565. 
Science. 

Promotion  of  science  at  Cambridge  University;  much 

has  been  done,  but  further  steps  must  be  taken,  5546- 

5591. 
Students. 
Cambridge  students  of  natural  science  will  be  able  to  take 

honom's    and    B.A.    degree  without   knoiving  Greek 

5569,  5570,  5577,  5578. 
Honour  students  of  Cambridge  natural  sciences'  tripos 

would  come  into  government  of  college,  5578-5582, 
Superannuation. 

Masterships  of  colleges  at  Cambridge  might  be  made 

available  as  rething  pensions  for  professors,  5554. 
Trinity  College  [Cambridge). 
Trinity  College,    Cambridge,    agreed    to    the    proposed 

five  per  cent,  taxation  for  University  purposes,  5552. 
Present  sacrifice  of  revenue  made  by  Trinity  College, 

with  a  view  to  future  advantage,  5561-5563. 
Non-resident   fellowships    at  Trinity  College  terminate 

seven   years   after  taking    M.A.  degree;  approval  of 

this,  5565. 
Trinity  College  fellows  (not  in  holy  orders),  being  tutors, 

lecturers,    or  bursars,   hold   their   fellowships    during 

office,  and,  after  10  years  of  office,  for  fife,  provided 

they  do  not  marry,  5567. 
At  Trinity  College  there  are  16  or  17  tutors  and  lecturers, 

5588. 


PHELPS,  Reverend  ROBERT,    D.D.      (Index  of  his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Chemical   laboratory,  built  by  Sidney  Sussex  (Jollege, 
Camliridge,  5596. 
Assistant  Professors,  Lecturers,  and  Teachers. 

Terminable  fellowships  at  Cambridge  would  induce 
inferior  lecturers ;  ^lnder  present  system  first-rate  men 
are  attainable,  5628-5648. 

Colleges  at  Cambridge  could  provide  demonstrators,  &c. 
for  themselves,  if  needed,  5654. 
Botany. 

Teaching  of  botany  at   Sidney  Sussex  College,   Cam- 
bridge ;  open  to  all  members  of  University,  5596,  5657, 
565B. 
Cambridge  University . 

Colleges  at  Cambridge ;  combination  for  science  teach- 
ing; injustice  of  taxing  colleges  for  support  of 
University ;  college  funds  are  properly  administered, 
and  more  useful  to  education  as  they  are ;  if  colleges 
are  taxed,  it  should  be  upon  dividends,  not  upon 
distributable  revenue ;  inferior  college  tutors  would 
result  from  terminable  fellowships ;  collegiate  in- 
struction preferable  to  professorial,  5592-5665. 

Cambridge  fellowships  ;  undesirable  to  tax  non-resident 
fellowships;  objection  to  consolidation,  extinction, 
limitation,  or  diminution  in  value,  of  fellowships ; 
marriage  restriction  no  detriment  to  fellowships,  559^. 
5626-5648. 

Funds  at  Cambridge ;  funds  for  University  are  not 
urgently  needed ;  University  might  tax  its  own  mem- 
bers; taxation  of  colleges  would  be  unjust;  collegiate 
and  University  members  might  be  taxed  equally, 
5604-5606,  5613-5620,  5624-5626,  5653-5665. 

Cambridge  professors;  should  pursue  research,  and  not 
give  elementary  instruction ;  professors'  salaries  are 
inadequate,  5606-5613,  5653-5665. 

Religion  at  Cambridge;  collegiate  teachers  should  be 
chiefly  in  holy  orders ;  the  clerical  element  is  not 
oppressive,  5636-5644,  5649,  5651,  5652. 

Cambridge  professorships;  consolidation  of  fellowsliips 
into  ])rofeS3orships  not  to  be  recommended,  564S. 

Objection  to  changing  the  collegiate  system  at  Cambridge 
into  a  central  University  system,  for  any  kind  of 
instruction  whatever,  6653-5665. 

See  Sidney  Sussex  College  (Cambridge). 
Chemistry. 

Chemical  teaching  at  Sidney  Sussex  College,  Cambridge ; 
laboratory  built ;  instruction  open  to  students  of  any 
college,  5596-5598,  6601-6603. 

The  professor  of  chemistry  at  Camlnidge  has  to  give 
elementary  instruction,  which  is  objectionable,  5607- 
5609, 
Clergymen,     See  Religion, 

3S3 
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Phelps,  Rev.  11.— cont. 
Education. 

The  education  of  a  clergyman  cannot  be   too  liberal, 

Objection    to  changing-  the  cone^iate    system  at  Cam- 
bridge into  a  central  University  system,  iov  any  kind 
of  instruction  whatever,  5()53-5()G5. 
FeVoJvsltlps. 

Ftllowship  for  natural  science  given  Iiy  Sidney  Sussex 

College,  Cambridge,  ri.r.!)-!. 
Fellowahips    at  Sidney  Sussex  College,  Cambridge,  are 
worth  about  :250/.  aycar;   there  arc  nine  fcllowHliiii.s, 
all  being  e(jual,  h6'2t.>. 
Undesirable    to    tax    non-resident  more    than    resident 

fellows  at  Cambridge'.  Jj(>27. 
Objection    to  terminable  fellowships   at   Camliriilgc,  as 

inducing  an  inferior  class  of  teachery,  5t)i2S-G()4S, 
Restriction    of    maiTiagc    no    detriment    to    Cambridge 

fellowships,  i^^}:i^,  GCIKi. 
Consolidation,    extinction,  limitation,  or  dimiinilitJii    in 
value   of   Cambridge   fellowships,    nut    to   be    recom- 
mended, 5(i48. 
Income  and  .Expcndilurp. 

Additional  funds  may  be  desirable  at  Candiridgc  lJiii\er- 

sity,  but  are  not  urgently  needed,  B('A)-l-bi)<H). 
Professors'  salaries  at  Cambridge  ai'e  inadequate,  .0(11.^, 
Cambridge  University  might  raise  funds  by  taxing  its 

own  members,  5(il4. 
Collegiate  taxation  at  Cambridge  would  be  most  unjust ; 
college  funds   are  bonestly   administered,  and    more 
useful  to  education  than  if  transferred  to  University, 
5615-5G17,  5625,  5(553-5665. 
Members  of  colleges  at  Cambridge,  equally  with  members 
of  University,  might  be  taxed ,  the  teaching  being  open 
to  all ;    future    members  might    perhaps    contribute 
raore,5618-56L>0. 
17s.  a  year  is  imposed  on   all  members  of  Camiiridge 
University;    it   might   be    1/.,  which  would  bring  in 
nearly  1U,UOO^  a  year,  56:^4. 
If  colleges  at  Cambridge  have  to  fm-nisli  funds,  taxaf.iim 
should   be    based   upon    dividends,    not    distributable 
revenue,  5G25,  5626. 
Fsllowships  at   Sidney  Sussex   College,  Cambridge,  are 

worth  about  25IJ/.  a  year,  56i?6. 
Not  desirable  to  tax  non-resident  more  thun   resident 
fellows  at  Cambridge,  5627. 
Jaaharafories. 

Chemical  laboratory  established  at  Sidney  Sussex  College, 
Cambridge ;    open  to  pupils  from  any  college,  55:)6. 
Marriar/e  of  FeUows. 

Restriction    of    marriage    no    detriment    to    Cambridge 
fellowships,  5G.'.i5,  56.i(i. 
Origiiiol  Research. 

Original    research    the    most    important   function    of    a 
Univer&ity  professor,  56l.iG-5611. 


Phelps,  Rev.  R. — cont. 
Prof(.'S>!ors. 

A  University  professor's  function  should  not  be  mainly 
teaching;  he  should  represent  his  science,  have  leisure 
for  research,  and  not  give  elementary  instruction 
5606-5611. 

Professor  of  chemiafcry  at  Cambridge  has  to  give  elemen- 
tary instruction,  which  is  objectionable,  5607-5609. 

Professors  of  mathematics  at  Cambridge  devote  them- 
selves to  advanced  teaching,  5611. 

Salaries  of  Cambridge  professors  are  inadequate,  5C13. 

At  (Cambridge,  better  results  would  ensue  fi-om  collegiate 
than  from  professorial  instruction,  5653-5665. 

Cambridge  professors'  lectures  should  be  given  only  to 
classes  well  |)repared  in  colleges,  5655. 
rrop'usorshijUi. 

Consolidation  of  Cambridge  fellowships  into  professor- 
ships is  not  to  be  recommended,  5648. 
R.'llf/ion. 

Fur  colleges  like  those  at  Camljridgc,  most  of  the  teach- 
ing boily  should  be  in  holy  orders,  5636-5C44. 

In  Sidney  Sussex  College,  ("ambridge,  half  the  fellows 
aic  exempt  from  taking  holy  orders ;  similar  Iiberl:y 
might  obtiiiu  in  other  colleges,  5642-5644. 

The  clerical  obligation  is  not  oppressive  at  Cambridge 
University,  5643. 

Education  of  members  for  the  Church  was  the  object  of 
the  foundation  of  Sidney  Sussex  College,  Cambridge, 

564  r». 

The  education  of  a  clergyman    cannot    be   too   liberal, 

5651,5652. 
Schoh'rships: 

Scliolarships  fur  natural  science  gi\'en  by  Sidney  Sussex 

College,  Cambridge;  advertised  annually,  56UU. 
Science. 

Promotion   of  science  by  Sidney  Sussex    College,  Cam- 
bridge, 55;J2-56(iG. 
Si'liieij  Sti^sej:  College  {Cambridge). 

Fellowship  for  natural  science  given  by  Sidney  Susses 

College,  Cambridge,  55^4. 
Combination  of  Sidney  with  other  colleges  fur  teachino- 

natural  science,  5596, 
Chemistry  teaching  at  Sidney  Sussex  College ;    chemical 

laboratory  built ;    teaching  open  to  students  of  any 

college,  55f)6-55!)8,  5601-6603. 
Natural   science   scholarships   given   by  Sidney  Sussex 

College,  Cambridge;  advertised  annually,  5600. 
Sidney    Sussex     College   was     founded    to    educate   its 

members  for  the  Church,  5649. 
Sliid.fiils. 

Sidney    Sussex    College,    Cambridge,    would    recognize 

distinguished  students  of  natural  science  ;  the  rewards 

are  advertised  yearly,  5595,  5599. 
Clicmical    lectures   and    laboratoi-y    at     Sidney    Sussex 

College,  are  open  to  students  of  all  colleges,  5596-5598. 
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JONES,  JOHN  WINTER,  E^q.      (Index   of   his   Evi- 
dence.) 

Admiralty  Surveys.     See  Government  Survey  Expeditions, 

Artizans. 

Saturday  afternoon  visits  of  artizans  to  British  iMuseum  ; 
special  explanations   given;   successful  result,  6501, 

6505,  6506. 

Botany . 

Increase  of  students  in  botanical  department  of  British 
Museum  ;  1,041  last  year,  65/8. 

British  Museum. 

Officers  of  British  Museum ;  principal  librarian  has 
charge  of  all  the  collections  ;  impossible  for  officers  to 
lecture  while  acting  as  curators,  6488-6498,  6503,  6505, 

6506,  6656-6558,  6562-6566. 

Trustees  of  British  Museum ;  those  who  manaf^e  the  natural 
history  department  are  sufficient  for  the  purpose,  6491, 

6502,  6607-6519,  6583-6586. 

Appointments  in  British  Museum ;  approval  of  present 
system,  6491,6562-6566. 

Natural  histoiy  collections  in  British  Museum ;  duphcates 
may  be  sold  or  exchanged ;  Museum  could  not  send 
out  collections  for  circulation ;  objection  to  specimen 
cases  which  open  at  the  back  6492-6498,  6502,  6604, 
6534-6546,  6552-6561,  6567-65/4,  6580-6582. 

Library  of  British  Museum ;  formerly  its  principal  fea- 
ture ;  successful  exclusion  of  dust  from  cases  in  library, 
6541. 

Catalogues  of  British  Museum;  interesting:  series  on  na- 
tural history,  but  no  "  catalogue  raisonnce  ; "  superin- 
tendent of  natural  histoiy  edits  and  is  responsible  for 
the  catalogues,  6494,  6496,  6497,  6520-6526. 

Visitors  to  British  Museum ;  visitors  would  not  be  many 
if  Museum  were  open  on  Sunday;  Museum  has  been 
opened  in  the  evenings ;  visitors  not  numerous  ;  aeees- 
sible  at  all  times  to  foreigners ;  Saturday  afternoon 
visits  of  working  men,  6498-6503,  6533,  6547-6551, 
6575-65/9. 

Lectures  in  British  Museum ;  could  not  be  given  by 
officers,  except  in  way  of  explanation  to  small  parties, 

6503,  6505,  6506,  6566-6558. 

Detailed  labels  would  be  of  use  to  a  certain  extent  in  the 
British  Museum,  6560,  6561. 

Difficulties  \vith  respect  to  dust  in  British  Museum ; 
they  may  be  sui-mounted  (as  shown  in  library),  but  the 
process  is  expensive,  6540-6546,  6549. 

Objects   obtained  in   Government   Surveys  are  mostly 
sent  to  the  British  Museum,  6569,  6570,  6574. 
Canterbury,  Archbishop  of. 

The  Archbishop   of  Canterbury  is  one  of  the  official 
trustees  who  appoint  British  Museum   officers,  6491, 
6562-6666. 
Catalogues. 

British  Museum  natural  history  catalogues  ;  interestmg 
series;  no  "catalogue  raisonnee ;"  superintendent  of 
natural  history  department  is  the  editor  of,  and  re- 
sponsible for,  the  catalogues;  Dr.  Gray  edits  the 
zoological  catalogues,  6494,  6496,  6497,  6520-6526. 

Chancellor,  hard. 
The  Lord  Chancellor  is  one  of  the  official  trustees  who 
appoint  British  Museum  officers,  6491,  6562-6566. 
Directors,  Curators,  SfC.  of  Museums.     See  British  Museum. 
Duplicate  Specimens  in  Museims.     See  British  Museum. 


Jones,  J.  "\V.,  Esq. — cont. 

Dust  in  Museums. 

Injury  to  museums  from  dust;  successful  exclusion  of 
dust  from  British  Museum  library  cases ;  remedy  ex- 
pensive, 6540-6646,  6549. 

Evening  Exhibitions. 

British  Museum  has  been  opened  on  Saturday  and 
Monday  evenings ;  visitors  have  not  been  numerous, 
but  more  may  come  when  the  fact  is  better  known, 
6575-65/9. 

Geology. 

818  students  visited  the  geological  department  of  the 
British  Museum  last  year,  6578. 

Gray,  Dr. 
The  zoological   catalogues  of  the  British  Museum  are 
edited  by  Dr.  Gray,  6522,  6523. 

Labels  in  Museums. 

Detailed  labels  at  the  British  Museum  would  be  of  use 
to  a  certain  extent,  6560,  6561. 

Lectures. 

British  Museum  officers  have  no  time  to  lecture  upon 
the  collections  ;  they  might  give  occasional  expla- 
nations to  small  parties,  as  has  been  done  in  the  case 
of  working  men,  6501-6506. 

Library  of  the  British  Museum. 

When  the  British  Museum  was  estabhshed  the  library 
was  the  principal  feature,  and  the  chief  officer  of  the 
institution  was  called  principal  librarian,  6492. 

Special  cases  in  British  Museum  library  for  keeping  out 
dust;  successful,  but  expensive,  6541. 

Magellan  Straits'  Expedition.    See  Survey  Expeditions. 

Mineralogy . 

Many  duphcate  specimens  in  British  Museum  department 
of  mineralogy,  6493,  6571. 
Museums. 

Objection   to  provincial  museums  being  supplied  with 

specimens  by  British  Museum,  6504. 
Great  injury  to  museum    specimens   from    dust;    ths 
remedy  is  successful,  but  expensive,  6640-6646,  6649. 
See  British  Museum. 

Natural  History  Collections.     See  Bntish  Miise'nn. 

Owen,  Professor. 
Professor   Owen    appointed    superintendent  of  natural 
history  departments  at  British  Museum  in  1856,  6494, 
See  British  Museum. 

Speaker  of  the  House  of  Commons. 
The  Speaker  is  one  of  the  official  trustees  who  appoint 
British  Museum  officers,  6491,  6562-6566. 

Students. 

For  admission  to  British  Museum  collections,  'students 

have  to  apply  to  the  principal  librarian,  6498-6500. 
Necessary,  for  sake  of  students,  that  British  Museum, 

should  not  be  open  every  day,  6633. 
Special  register  of  students'  visits  is  kept  in  the  British 

Museum,  6578,  657!>. 

Sundays. 

Objection  to  opening  British  Museum  on  Sundays; 
people  would  not  care  to  visit  it ;  accumulation  of  dirt 
would  be  serious,  6547-6651. 
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Jones,  J.  W.,  Esq.— cont. 
Sunmj  Expeditions. 

Objects  obtained  in   Government  Surveys  are  mostly 

sent  to  the  British  Museum,  6569,  6570,  6574. 
Specimens  received  by  British  Museum  from  the  Magel- 
lan Straits'  Expedition,  6569,  65/0,  6574. 
Trustees  of  British  Museum.     See  Brilish  Museum. 
Visitors  to  Museums.     Sec  British  Museum.. 
Zoology. 

The  zoological  catalogues  of  the  British  Museum  are 
edited  by  Dr.  Gray,  6622,  6523. 

OWEN,  Professor  RICHARD,  M.D.,  F.R.S,     (Index 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Natural  history  muyeum,    covering   three    acres,   lately 
built  at  Massachusetts,  6597. 
See  British  Mifscuui. 
Affossiz,  Professor. 

Extensive   natural    history    muHeum    at  Massachusetts, 
founded  on  plan  of  Professor  Agassiz,  651'/. 
Anatomij. 

Lectures  on  comparative  anatomy  given  at  the  Huntcrian 
Museum,  6590. 
Artiznns. 

Occasional  lectures  given  in  British  Museum  to  artizans  ; 
success  of  the  system,  6595-6597. 
Botany. 

Free  elementary  lectures  on  recent  and  fossil  botany 
might  be  given  at  the  British  Museum,  659.'1,  661."i, 
66-il,  6642. 

British  Association. 
Address  to  British  Association,  in  which   the   jiractice 
of  museum   curators   giving  explanatory  lectures    is 
recommended,  6597. 
British.  Museum. 

Officers   of  British  Museiim ;  ciuators  shoidd  give    ex- 
planatory lectures  on  the  objects  under  their  care,  6592- 
6602,  6609-6611,  6613.  6616,6641,6642. 
Accommodation  for  British  Museum  natural  history  de- 
partment ;  lecture  room  proposed  ;  general  approval  of 
Soiith  Kensington  plan,  6592,  6.59.;^,  6597.6603-6605, 
6620-66-10. 
Natural  history  collections  at  British  Museum  ;  crowded 
state ;    great  space  wantetl   for  the  large    animals ; 
increase  of  specimens  ;  desirable  if  duplicate  S|)ecimen3 
could  be  furnished  to  other  museums,  6592-651)4,  662(i- 
6631,6634,  664.V6655. 
Lectures  at  the  British  Museum ;  desirable  that  short 
courses    shoidd  be    given ;    new   building    at    South 
Kensington  should  liave  a  theatre   for  this  purpose; 
6593-6602,  6609,  6611,  6613,  6616,  6618,  6641,  66-12. 
Visitors  to  British  Museum  ;  special  visits  of  professors 
with  their  classes,  and  of  artizans,  &c.,  6595-6597. 
Cafnlot/ues. 
Ilunterian  Museum  catalogues  of  fossil  remains,  osteo- 
logy, &c.,  compiled  by  Professor  Owen,  6587-65I>l. 
Carruthers,  Mr. 

Mr.  Carruthers'  gcnei'al  approval  of  South   Kensington 
plans  for  British  Museum  ;  butsj}ace  barely  sufficient. 
6604. 
Conrfiotofpj. 

Free    lectures  on    couchology    might    be   given    at   the 
iiriU^b  Museum,  r.r.'.fA,  6613,  6611,  6642. 
Dirt'ctors,  Curators,  ^^-c.  of  Mosf-ums.      See  Bril}>ih  M>isruui. 
I)ai>lirj,l,.  HpvdmifUS.      Set;  plural,  llislm-./  Coflrr/inus. 
lii)l'imotor/if. 

I'ree  elementary  lectures  on  cnt^nnology  might  be  given 
at  the  liritish  Mnsi:iini,  65;/;t,  661.3,  6641,6612. 
Htknoloffij. 
Etbnohigymight  be  explained  in  free  elementary  lectures 
at  the  I'.ritish  Museum,  6.09:i,  6(ii;(,  (Ifill.  i\(','\-J. 
i'vc/iinf/  l'',xhiliil,iiiii,s. 
If  British  Museum  natural  history  colliTlions  be  removed 
to    Houth    Kensington,    the    pn»]i(isetl  tyi)e    nniseum 
might  be  lighted  in  the  evening,  6601, 
Cieolo;fii. 

Free  elementary  Iccturcf)  cjn  g(^<)logy  miglif,  be  given   at 
the  British  Musenrii,  6593,661.3,  (Kill,  (Kill.'. 
(iraii,  iJr. 

Dr.  (Jray's  report  on  wantof  h\>i\.<-ai  foe  Uritisli    Muwenm 

natural  history  collections,  651*3. 
Gen(;ral   approval    by    Dr.  Gray  ol'   South    Kenyingtnn 
plans  for  Britisli  Museum  natural  history  collection ; 
but  space  barely  sufficient,  6604. 


Owen,  Professor — cont. 
Herpetolof/y. 

Free  elementary  lectures  on  herpetology  might  be  given 
at  the  British  Museum,  6593,  6613,  6641,  6642. 
Hunterian  Museum. 

Hunterian  Museum,  purchased  by  Parliament  in  1799; 
confided  to  Royal  College  of  Surgeons.  Professor 
Owen  formerly  curator  and  professor,  6587-6591 
6639. 

Ichthyology. 

Free  elementary  courses  of  lectures  on  ichthyology  might 
be  given  at  the  British  Museum,  6593,  6613,  6641 
6642. 

Income  and  Expenditure. 

British  Museum  curators,&c.,if  they  gave  lectures,  should 
have  increased  salary,  660(1, 

Ij(fct  itres. 
Lectures,  by  Professor  Owen,  on  comparative  anatomy, 
at  the  Hunterian  Museum,  6590. 
See  British  Museum. 

Lighting  Museums.     See  Museums. 

Malacology . 

Free  elementary  lectures  on  malacology  might  be  given 
at  the  British  Museum,  659-3,  661.3,  6641,  6642. 
Mauimulogy. 

Kcejiers  of  British  Museum  might  give  free  elementary 
lectures  on  mammalogy,  659.3,  6613,  6641,  6642. 
Moskelyne,  Professor. 

Professor  Maskelyne's  general  approval  of  South  Ken- 
sington plans  for  British  Museum;  but  si)ace  barely 
sufficient,  66114. 
Massachusetts. 
Museum  of  natural  histoiy  at  Massachusetts,  lately  built 
on  a  scale  similar  to  that  projiosed  by  Professor  Owen 
6597- 
Miueralogy. 

Free  elementary  lectures  on  mineralogy  might  be  given 
at  the  British  Museum,  6593,  661.3,  6641,  6642. 
Museum  of  Practical  Geology. 

Approval  of  lighting  museums  at  the  angle  bet\veen  the 
roof  and  side  wall,  as  in  Jermyn  Street  Museum  &c 
6639. 
Muscnms. 

Extensive  museum  of  natural  history  lately  erected  at 

Massachusetts,  6597. 
Approval  of  lighting  museums  at  the  angle  between  the 
roof  and  side  wall,  as  at  Royal  College  of  Siu-geons 
and  Jermyn  Street  Museum,  6639. 
Local  museums  are  of  great  use  in  fostering  a  taste  for 

science,  (>643. 
Local  museums  might  be  furnished  u-ith  specimens  by 
British  Museum, 
See  Brilish  Museum. 

Statural  History  Collections.     Sec  Brilish  Museum. 
Ornithology. 

Short  elementary  courses  on  ornithology  might  be  given 
at  the  British  Museum,  (i593.  6613.  6641.  6642. 
Owen.  Professor. 

Professor  (.)wcn  ;  catalogues  cominled  and  lectures  given 
by  him  at  tlie  Hunterian  Museum,  65S7-6591. 
See  Bfifish  Museum. 

Pa/rroutnlngy, 

i'l'ce  eleuienliuy  lectures  on  iialrroutology  micht  be  given 
:il  1lic  British  Museum,  C^'^^V.i,  (i6l:i,  6(1 1 1, ""6642. 
Purliumeul. 

0|i|n)Mtiou  (if  I'arliniuent  to  proposed  plan  for  the  British 
Museum  natural  lusLory  collections,  6597. 
Professors. 

I'lofcasors'  classes  visit   the   British   Museum,  to  have 
onit  inalrncli.m  from  tlic  keepers,  6595-(>597. 
lio,/al  Cnllrgr  nf  .Surgeous.      See  Uuuleriait  Museum. 
Hoyal.  bislihillnn. 

Lecture  on    British  Museum    natural  history  collections 
given  at  the  Rnyil  Institution;  five  acres  of  ground 
KUiiv>\  1o  be  rei|ni«ite  for  tlii^  collcctituis,  69.53.  '^ 
,Srh.,nls. 

Ailv:inl,age  to  tc^aehers  of  wchools  of  having  short  courses 
o\'  UmAuivh  given  lo  tlu'in  iit  the  British  Museum,  6597. 
(i(;()!Mi(i|l,  6618. 

iScieiicc. 
Advantage  of  local  museums  in  view  of  lU'omoting  a 
taste  for  science,  664.3. 
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OvpEN,  Professor — cont. 
South  Kensington. 
General  agreement  of  British  Museum  keepers  of  natural 
history  with  tlie  plans  proposed  for  a  museum   at 
South  Kensington,  but  space  considered  insufficient ; 
type  museum  proposed,  which  can  be  used  as  a  lecture 
theatre,  and  lighted  in  the  evening,  G6Q3-6G05,  6620- 
6640. 
Students. 

Explanations    to   classes   of  students    given    in    British 
Museum  by  the  keepers,  6595-6597. 
Teachers. 
Natural  history  lectua-es  given  at  the  British  Museum 
would  he  valuable  to  teachers  of  schools,  659/,  6609- 
6611,  6618. 
"  The  Times." 

Letter  to  "  The  Times,"  in  opposition  to  Professor  Owen's 
scheme  for  the  natural  history  collections,  6597. 
Waterhouse,  Mr. 
Mr.  Waterhouse's  general  approval  of  South  Kensington 
plans  for  British  Museum;  but  space  bai-ely  sufficient, 
6604. 
Zoophiftology. 

Free  elementary  lectures  on  zoophytology  might  be  given 
at  the  British  Museum,  6593,  6613,  6641,  6642. 

HOOKER,  JOSEPH  D.,   Esq.,  M.D.,  C.B.     (Index  of 
his  Evidence.) 

Accommodation  for  Science  Purposes.     See  Kew  Gardens. 
Boards  of  Visitors. 

A  board  of  visitors,  with  power  of  recommendation  to 

First  Commissioner  of  Works,  might  be  desirable  for 

Kew  Gardens,  6692-6694,  6711-6713. 

Botany. 

Most  of  the  botanical  societies  in  different  parts  of  the 
world  are  in  communication  with  Kew  Gardens,  66/1. 

Provincial  museums  might  be  furnished  by  Kew  with 
botanical  duplicates,  if  application  could  be  made  at 
the  right  time,  6674-6679. 

A  typical,  not  a  general,  herbarium,  might  be  valued  in 
populous  districts,  6679. 
See  Kew  Gardens. 
British  Museum. 

Kew  Museum'and  British  Museum  are  competing  bodies ; 
this  should  not  be,  6660,  6661,  6680-6688. 

If  British  Museum  botanical  collections  be  removed  to 
South  Kensington,  the  palEeontological  portions  should 
remain  there,  with  a  good  herbarium ;  geographical 
arrangement  desirable,  6681-6688,  6730-6747. 

British  Museum  system  of  management  by  trustees 
would  not  be  apphcable  to  Kew  Gardens,  6691-6696. 

If  British  Museum  natural  history  collections  be  removed 
to  South  Kensington,  they  should,  after  re-classifica- 
tion, be  placed  under  one  director,  responsible  to  the 
Crown ;  Government  might  appoint  visitors,  6703- 
6714,  6748-6753,  6764-6768. 

Zoological    collections  of  the  British    Museum  are  tlie 
finest  in  Europe,  6767. 
Directors,  Curators,  SfC.  of  Museums.     See  Kew  Gardtms. 

X)ust  in  Museums. 

Dust  accumulations  on  museum  specimens  is  less  at 
Kew  than  in  London  ;  a  grass  area  and  trees  will 
decrease  dust,  6721-6725. 

Geology. 
For  the  sake  of  geologists,  the  British  Museum  fossil 
botany  collections  should  remain  near  London,  6683, 
Gaoernment. 
Director  of  Kew  is  immediately  responsible  to  the  First 

Commissioner  of  Her  Majesty's  Works,  6689. 
The  South  Kensington  natural  history  museum  should 
be  placed   under   a  director,   responsible  to  Goyern- 
raent  ■  Government  might  appoint  a  board  of  visitors, 
6703-6714,  6748-6758. 
Greenwich  Observatory. 
A  board  of  visitors,  like  the  visitors  to  the  Royal  Oliser- 
vatory,  might  be  deshable  for  Kew  Gardens,  kc,  6693- 
6696,  6711-6713. 
Income  and  Expenditure. 

Curator  of  museums  at  Kew  has  150^.  a  year ;  keeper  of 
herbarium  and  library,  400?.  and  a  house,  6664. 

Kew  Gardens. 

Scientific  officers  at  Kew  Gardens  comprise  director, 
curator  of  museums,  keeper  of  herbarium  and  Ubrary, 
two  assistants,  and  a  clerk.  6657,  6664,  6689-6696. 

Library  at  Kew  is  entirely  a  library  of  botanical  reference, 
6668,  6669. 


Hooker,  3.  D.,  Esq. — Kew  Gardens — cont. 

Herbarium  at  Kew  ;  furnishes  materials  for  publication  of 
botanical  works ;  herbarium  should  be  fire-proof,  6658, 
6680,  6701,  6702. 

Kew  Museum  and  British  Museum  are  competing  bodies  ; 
they  should  have  separate  functions,  but  be  under  one 
system,  6660,  6661,  6681-6688,  6730-6747. 

Government  Survey  collections  are  mostly  sent  to  Kew, 
6660. 

Museums  at  Kew;  three  museums;  arranged  scientifi- 
cally, according  to  natural  system  ;  no  competition 
between  the  industrial  museum  at  Kew  and  South 
Kensington,  6662,  6663. 

Lectures  should  not  be  given  by  the  officers  at  Kew, 
6665,  6697-6700. 

Kew  might  supply  duplicates,  if  application  were  made 
at  the  right  time  ;  this  could  be  accomphshed  by  in- 
spection of  museums;  duplicates  are  distributed  as 
fast  as  possible,  6674-6677,  6728. 

Kew  Gardens  should  not  be  governed  by  trustees,  but  by 
a  director  and  a  board  of  visitors  ;  apjiointments  should 
be  made  by  director,  6689-6696,  6711-6713. 

When  British  Museum  natural  history  .collections  are 
removed  to  South  Kensington,  they  slioidd  be  placed 
under  a  system  of  management  similar  to  that  of  Kew 
Gardens,  6703-6714,  6748-6758. 

Accumulation   of    dust  less  at  Kew  than   in  London; 
grass  area  and  trees  will  lessen  amount  of  dustj  6721- 
6725. 
Labels  in  Museums. 

The  labels  at  Kew  give  hiteresting  information,  6667- 
Lectures. 

Curators  of  Kew  and  British  Museum  should  not  lecture, 
6665,  6697-6700,  6715,  6716,  6/50. 
Libraries. 

The   library  at    Kew  is  entirely  a  library  of  botanical 
reference,  GG6^,  6669. 
Museums. 

Continental  museums  contribute  to  tlie  Kew  herbarium, 
6658. 

See  Kew  Gardens. 
Natural  History  Collections. 

Approval  of  natural  history  specimen  cases  which  are 
hermetically  closed  in  front  to  the  public,  and  acces- 
sible to  working  naturalists  at  the  back,  6717-6727. 

Dust  accumulation  on  natural  history  specimens  less  at 
Kew  than  in  London;  grassed  area  and  trees  desirable 
to  decrease  dust,  6721-6725. 
See  Keic  Gardens,  &c. 
Paleontology. 

British  Museum  palieontological  collections  should  remain 
near  London ;  when  removed  to  South  Kensington, 
fossil  ])lants  should  be  connected  with  botanical  depart- 
ment, and  be  divided  front  fossil  animals,  6681-6688, 
6730-6747. 
South  Kensington. 

No  competition  between  South  Kensington  Museum  and 
industrial  museum  at  Kew,  6663, 

British  Museum  botanical  collections  at  South  Kensing- 
ton should  comprise  fossil  botany  and  a  herbarium, 
whichherharium,  together  with  that  of  Kew.  should  be 
under  one  arrangement  and  management,  6681-66S8. 
6730-6747. 

The  British  Museum  natural  history  collections,  when  at 
South  Kensington,  should  be  under  one  director, 
responsible  to  the  Crown,  who  should  appoint  visitors, 
6703-6714,  6748-6758. 

Students. 

There  are  annually  12  or  14  foreign  students  of  botany  at 
Kew,  who  work  and  stay  for  some  time,  6673. 
Survey  Expeditions. 

Collections    made   by  Government  Surveys  are  mostly 
sent  to  Kew,  6658,  6660. 
Zoology. 
The  British  Museum  zoological  collections  are  the  finest 
in  Euro[)e,  6767. 


SCLATER,    PHILIP    LUTLEY,   Esq.,    Ph.D.,  F.R.S. 
(Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes.     See  British  Museum. 

Boards  of  Visitors. 

For  the  new  natural  history  museum  at  South  Kensington 
a  board  of  visitors  would  be  desirable ;  the  board 
should  comprise  nominees  from  acientific  societies, 
(i774. 
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ScLATER,  P.  L.,  Esq. — cont. 
Botany. 

Unfortunate  for  botany  that  palaeontology  has  been  con- 
sidered a  distinct  science,  6814-6823. 

British  Museum. 

Trustees  of  British  Museum  ;  objection  to  the  system  of 
government,  6/71. 

British  Museum  natural  history  collections  are  sufFerinfj 
from  the  want  of  having  a  proper  administrative  head, 
and  from  an  inadequate  staff,  6/71)  677-.  682-4. 

Objection  to  British  Museum  being  available  only  two 
or  three  days  a  week  for  scientific  work,  6/71'. 

Library  of  British  Museum ;  difficult  for  Muaeum 
students  to  get  books  ;  evil  of  separating  Museum  and 
hhrary  made  too  much  of,  6783. 

For  teaching  purposes,  the  great  natural  history  collec- 
tions of  the  British  Museum  arc  not  necessary,  6795, 
6796. 

Mounted,  osteological,  and  spirit  specimens  in  British 
Miiseum  ought  to  be  amalgamated ;  College  of  Siu-- 
geons'  collection  of  dissected  soft  parts  might  be  added, 
6802-681;^. 

Insufficiency  of  sum  allowed  for  zoological  acquisitions 
at  British  Museum,  6821). 

Inadequate  accommodation  at  British  Museum  for  scien- 
tific staif  and  students,  6830,  6831. 

Large  number  of  British  Museum  specimens  derived 
from  Zoological  Gardens,  6832, 

Duplicates  at  British  Museum;  all  specimens  registered; 
supposed  not  to  leave  Museum;  fewer  duplicates  than 
generally  believed ;  series  of  specimens  of  each  species 
requisite.  6832-683/. 

Desirable  if  British  Museum  could  publish  descriptions 
of  important  acquisitions,  but  scientific  societies   do 
this  work,  6838-6842. 
See  South  Kensington, 

Catalogues. 

Catalogues  of  British  Museum;  some  have  been  iDu  - 
ti'ated  with  woodcuts  borrowed  from  Zoological  So- 
ciety, 6840. 

Civil  Service  Examinations.     Sec  Examinations. 
College  of  Surgeons.     See  Hunterian  Museum. 
Council  of  Scientific  Advice. 
A  minister  of  education  might  be  assisted  by  a  council 
of  scientific  advice,  6/75-6778. 

Directors.  Curators,  Sfc.  of  Museums.     See  British  Museum, 

Kew,  South  Kensington. 
Entomolagij. 

Great  want  of  curators  in  British  Museum  entomological 
department,  6824. 

Examinations. 

Officers   for  a  natural   history  museum    could   not   be 

obtained  under  the  ordinary  civil  service  rules,  6773. 

Geology. 

In  new  natural   history  museum  at  South  Kensington 

there  should  be  a  palaB  onto  logical  gallery,  exhibiting 

the  fauna  in  each  epoch,  6822. 

Government. 
The  South  Kensington   natural   history  museum  should 

he  controlled  hy  a  director  immediately  resjionsible  to 

Government,  6/70-677^. 
Approval    of    management    of    Kew    Gardens,   director 

heing  responsible  to  Government,  6776-6778. 
Government  should  arrange  for  the  amalgamation  of  Ihc 

Hunterian  Museum  M'ith  the  British  Museum  natural 

history  collections,  680(;-(iHl3. 
Government    is   aided    by    scientific    societies ;    acicuce 

should  be  aided  aa  much  as   ])03S)bIc  by  Government, 

6H38-6S42. 

Greenwich  Observatory. 
A  i)oard  of  visitors,  similar  to    Royal  Society  vi.sitors   U< 

Itoyal  (^baervatory,  desirable  for  new  ruitund   liiatory 

mLiscum  at  South  Kensington,  67/1. 
Hunterian  Museum. 

Lectures  at  the    Itoyal   {'A,\\v\rv.  r.r  Surgcun.s.    illustrated 

by  contents  of  Hunterian  MtiMCMni,  67M  I   ("l/Wd 
Thb  Hunterian  collection  of  .li^aoctei'l   soft   parts   might 

be  amalgamated  with  the  llnLisli  Museum  eollcctioim 

6802-68 13. 
The  Himterian  Museum   has   become  a  biinlen   to  the 

College  of  Surgeons,  6M(l(;-f;n()M. 

Income  and  Expenditure. 

Sum  allowed  for  zoological  aequiaitions  at  Britisii  Mu- 
seum is  quite  inadequate;  Museum  is  always  in  debt 
for  specimens,  6829. 


ScLATER,  P.  L.,  Esq. — cont. 

Jardin  des  Plantes  (Paris). 

Advanced  teaching  by  professors    in   the   Jardin   des 

Plantes,  6787. 
Important  discoveries  brought  to  light  by  the  publica- 
tions issued  from  the  Jardin  des  Plantes,  6838. 
Kew  Gardens. 

Approval  of  Kew  system  of  having  a  director  respon- 
sible to  Government,  6/76-6778. 
Lectures. 

Lectures  should  be  given  at  the  new  South  Kensington 

natural  history  museum,  but  not  necessarily  by  the 

curators,  (;784-6797. 

Lectures  at  the  Royal  College  of  Surgeons  and  Jardin 

des  Plantes  ;  advanced  instruction  given,  6785-6787. 

Ldbraries. 

Libraries  are  necessary  appendages  to  museums,  6783, 
New  South  Kensington  natural  history  museum  should 
have  a  special  working  library  in  each    department, 
and  also  a  large  central  library,  6783. 
The  evds  of  separating  British  Museum  natural  history 
collections  and  library  have  been  exaggerated,  6783, 
Lighting  Museums.     See  South  Kensington. 
Metrojjolitan  College  of  Science  (proposed). 

At  South  Kensington,  lectures  would  be  better  given  in 
the  new  college  of  science  than   in  the  new  natujal 
history  museum,  6/93. 
^linister  of  Education. 

Minister   of  education    (when    appointed)    should   have 
charge  of  South   Kensington    natural   history   collec- 
tions ;  he  might  be  assisted  by  a  council  of  scientific 
advice,  6775-6/78. 
Natural  History  Collections. 

Natural  history  specimens  should  be  arranged  in  herme- 
tically sealed  glass  cases,  opening  at  the  back  into 
students'  rooms,  6/80. 
For    teaching  purposes,  a  simple    collection    of  natural 

history  specimens  would  alone  be  necessary,  6/95, 
A  workable  collection  of  zoology  may  be  packed  in  a 

smaller  space  than  might  be  suj)posed,  6798. 
Duplicate  natural  history  specimens  ;  a  national  museum 
should   have  a   series  of  specimens  of  each  species 
6832-6837. 

See  British  Museum,  South  Kensington,  &c. 
Ornithology. 
More  than   one   man's  work  to  understand  systematic 
ornithology ;    a   curator   of    ornithological    specimens 
would  not  have  time  to  lecture,  6790.  6791. 
About  30,000  birds  in  British  Museum,  6798. 
Palaeontology. 

Extinct  organisms  should  be  amalgamated  with  bi-ing 
creations  in  the  new  natural  history  museum  at  South 
Kensington;    a  special   pala^ontological    irallerv  also 
desirable,  6814-6823. 
Royal  College  of  Surgeons.     See  Hunterian  Museum. 
Scientific  Societies. 

Nominees  from  scientific  societies  would  form  a  good 
board  of  visitors  for  new  natural  history  museum  at 
South  Kensington,  67/4. 
Desirable  that  British  Museum  should  publish  descrip- 
tions of  important  acquisitions  ;  but  scientific  societies 
do  this  work.  6838-(i842. 
South  Kensington. 

New  natural  history  museum  at  South  Kensington 
should  be  under  control  of  a  director  responsible  to 
(Jovernmciit;  appointments  should   be  made  bv  him. 

677'm;778. 

A  board  of  visitors  desirable  for  new  natural  history 
niiisoiun  at  South  Kensington  ;  those  should  be  nomi- 
^  rices  from  scientific  societies,  6774. 

New  natural  history  museum  at  South  Kensington  should 
be  placed  under  the  Minislor  of  Kdncation  (when  ap- 
j.omted),  or  his  present  representative,  the  Lord  Presi- 
dent, (i775. 

(lascs  opening  at  the  back  would  be  desirable  in  the 
new  natural  history  museum  at  South  Kensington, 
and  a  working  hbriu-y  for  each  deiiartnicnt,  (i780-6783. 

Desu'able  to  li;u'e  lectures  in  connexion  with  new  South 
Kenynigtoii  natural  history  museum;  curators  not 
necessarily  teachers,  (i784-(i/'!»7. 

Director  of  South  Kensington  natural  history  museum 
should  I)c  the  best  man  obtainable  ;  he  should  be  ap- 
p.iinted  at  once,  and  be  consulted  in  all  matters  per- 
tummg  to  the  new  museum,  67I);)-(;801,  (iy24-68''8 

In  the  new  South  Kensington  natural  history  museum 
pal.Tontologieal  and  living  creations  shouhl  bo  amal- 
6Xm18'>'J  "  '"'^'^''"*"'**S'Cul  gallery  also  desirable. 
See  British  Museum, 
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ScLATEB,  P.  L,,  Esq. — cont. 
Students. 

Disadvantaf^e  to  students  of  British  Museum  being  open 
only  two  or  three  days  a  week  for  scientific  study, 
6779. 
Advantage  to  students  in  museums  of  specimen  cases 

opening  at  the  bacli  into  private  rooms,  6780. 
Want  of  accommodation   for  students  in  the  British 
Museum,  6831. 
Zoological  Society. 

Large  number   of  British   Museum  specimens  derived 

from  Zoological  Gardens,  6832. 
Woodcuts  of  the   Zoological   Society  used  for  British 
Museum  catalogues,  6840. 
Zoology. 

Unfortunate  for   zoology  that  paJjeontology  has  been 
considered  a  distinct  science,  6814-6823. 


FLOWER,  Professor,  F.R.S.     (Index  of  his  Evidence.) 

Anatomy. 

Anatomy  has  been   hitherto  too  much   divorced   from 

zoology,  6852. 
For  anatomy  and  physiology,  but  not  for  zoology,  the 

College  of  Surgeons'  Museum  is  a  good  introduction, 

6853. 
A  complete  anatomical  collection,  arranged  zoologically^ 

should  be  the    aim  of  the   new   South   Kensington 

natural  history  museum,  6853. 
British  Museum. 

Objection  to  the  two  separate  zoological  arrangements 

of  recent  and  fossU  animals  at  the  British  Museum, 

6845,  6861. 
Directors,  Curators,  ^c.  nf  Museums. 

Cm-ators  at    new  natural    history  museum  at    South 

Kensington  would  derive  advantage  from  the  practice 

of  giving  lectures  there,  6856-6859. 

Jicening  Exhibitions. 

With  cases  closed  in  front,  the  new  natural  history 
museum  at  South  Kensington  might  be  lighted  up  in 
the  evening,  6345. 
Geology. 
A  separate  geological  collection  might  be  desirable  in  the 
new  natural  history  museum  at  South  Kensington, 
6847-6852. 

Government. 
Maintenance  of  College  of  Surgeons'  Museum  might  be 
undertaken  by  Government,  which  has  already  con- 
tributed 57,500L,  6874. 

Hunterian  Museum. 

Hunterian  Museum  a  good  inti'oduction  to  anatomy  and 

physiology,  but  insufficient  for  zoologists,  6853. 
Objection    to   moving    Hunterian    Museum    to    South 

Kensington,   on    account  of  medical   students,  6854, 

6855,  6860-6868. 
Maintenance  of  College  of   Surgeons'   Museum  costs 

about  2,500?.  a  year,  6869-6873. 
Government  might  maintain  the  College  of  Surgeons' 

Museum ;  the  nation  has  already  contributed  to  it, 

6874. 
Income  and.  Expenditure. 

About  2,500^.  a  year  spent  in  maintaining  College  of 

Surgeons'  Museum ;  57,500Z.  has  been  contributed  to 

the    Hunterian   Museum,   &c.   by   the  nation,  687-(, 

6869-6873. 

Kew  Gardens. 

Detailed  labels  (like  those  at  Kew  Gardens)  would  be 
desirable  for  the  new  natural  history  museum  at  South 
Kensington,  6845. 

Labels  in  Museums. 

New  natural  history  museum  at  South  Kensington 
should  have  legible  detailed  labels,  6845. 

Lectures. 

Officers  at  new  natural  history  museum  at  South 
Kensington  should  give  lectures  ;  advanced  instruction 
should  be  given,  6856-6859. 

Medicine. 

The  College  of  Surgeons  is  convenient  for  medical  men 
at  the  hospitals ;  great  objection  to  its  removal  to  South 
Kensington,  6853-6855,  6860-6868. 

Natural  History  Collections. 
Facilities    for    getting  natural    history   specimens   are 
much  greater  than  formerly,  6866. 
See  British  Museum,  &c. 


Flower,  Prof. — cont. 

PaltEontology. 

New  natural  history  museum  at  South  Kensmgton  should 
have  the  paleeontological  specimens  in  the  zoological 
galleries;  there  might  also  be  a  separate  geological 
coUection,  6847-68.52. 


College  of  Surgeons'  Museum  affords  a  good  introduction 
to  anatomy  and  physiology,  but  not  to  zoology,  6853. 

Royal  College  of  Surgeons.     See  Hunterian  Museum. 
Science. 
Anatomy  has  been  hitherto  too  much   divorced   from 
zoology,  6852. 

South  Kensington. 
The  new  natural  history  museum   proposed  for  South 

Kensington  should  be  open   all  day  and   everv  dav, 

6845. 
Natural   history  collections   in   new  museum  at    South 

Kensington  should  not  be  too  numerous ;  they  should 

have  cases  sealed  in  front,  and  detailed  labels;   zoolo- 
gical arrangement  desirable,  6845,  6847,  6852,  6853. 
Objection  to  distinct  palseontological  department  in  new 

South  Kensington  natural  history  museum,  but  not 

to  a  separate  stratigraphical  collection,  6847-6852. 
Museum  of  Royal  College  of  Surgeons  should  not  be 

moved  to  South  Kensington,  but  might  be  under  same 

superintendence  as  new  natural  history  museum,  6854, 

6855,  6860-6868. 
Curators  at  new    natural    history  museum  at    South 

Kensington  should  give  lectures ;  advanced  instruction 

should  be  given,  6856-6859. 
Students. 

Medical  students  could  not  use  the  College  of  Surgeons' 

Museum  if  it  were  removed  to   South   Kensington, 

6853-6855,  6860-6868. 
Zoology. 
Anatomy  has   been  hitherto  too  much  divorced  from 

zoology,  6852. 
A  good  introduction  to  anatomy  and   physiology,  but 

not  zoology,  is  afforded  by  the  College  of  Surgeons' 

Museum,  6853. 
A  complete  anatomical  collection,  arranged  zoologically, 

should  be  the  aim  of  the  new  natural  history  museum 

at  South  Kensington,  6853. 


BENTHAM,    GEORGE,    Esa.,   F.R.S.     (Index  of    his 
Evidence.) 

Botany. 
Two    national    botanical  establishments    desirable,    in 
London  and  at  Kew,  working  in  harmony,  but  with 
different  xmrposes,  7203-7211. 

British  Museum. 

British  Museum  botanical  department  should  be  main- 
tained, not  in  rivalry  with  Kew,  but  for  a  different 
purpose,  7203-7211. 

Directors,  Curators,  i^-e.  of  Museums.  See  South  Kensington. 
Geology. 

Keeper  of  botany  in  new  museum  at  South  Kensington 
should  be  a  geologist,  7205-7210. 

Kew  Gardens. 

Desb-ability  of  having  a  national  botanical  estabhshment 
in  London  as  well  as  at  Kew,  7203-7211. 

Advantage  of  combining  Kew  and  British  Museum 
botanical  collections ;  retaining  at  Kew  all  specimens 
of  interest  to  scientific  botanists,  and  returning  to 
British  Museum  an  herbarium  of  accurately  named 
representative  specimens,  7203-7211. 

Desirability  of  adhering  to  the  rule,  that  at  Kew  jn-oducts 
should  be  arranged  according  to  the  plants  they  are 
derived  from,  and  at  South  Kensington  according  to 
the  uses  they  are  put  to,  7205,  7211, 
PalcEontology. 

Botanical  collection  in  new  natural  history  museum  at 
South  Kensington  should  be  partially  subservient  to 
vegetable  palaeontology,  7205-7208. 
South  Kensington. 

A  great  botanical  museum  and  herbarium  should  be  con- 
nected with  new  natural  history  museum  at  South 
Kensington,  for  comparison  and  exhibition  of  plants; 
it  should  be  clearly  sejiarated  from  the  economic 
museums,  7203-7211. 

Botanical  collections  in  new  natural  history  museum  at 
South  Kensington  might  be  divided  into  typical  and 
geographical,  7205. 
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Bentham,  G.,  Esq.— cont. 

An  extensive  and  select  libmry  should  accompany  the 
botanical  collection  in  the  new  natural  history  museum 
at  South  Kensington,  7-05. 

Keeper  of  botany  in  new  museum  at  Soiith  Kensmgton 
should  be  a  geologist  and  botanist;  he  should  not  be 
Tinder  direction  of  Kew,  7-05-7-10. 

All  collision  between  South  Kensinjrton  and  Kew^  eco- 
nomic botany  collections  should  be  avoided,  7205, 
7211. 

BALL,  JOHN,  Esq.,  F.ll.S.     (Index  of  his  Evidence.) 

Boards  of  Visitors. 

British  Museum  trustees  might  be  modified  into  a  board 
of  visitors  for  new  natural  history  museum  at  South 
Kensington,  7225,  722G. 
Directors,  Curators,  ^c.  of  Museums. 

Tendency  of  distinguished   curators   to  let   mechanical 
work  of  museums  fall  into  arrear,  7217. 
British  Jlaseum. 

An  herbarium,  like  that  at  the  Britisli  Museum,  should 

be  in  the  metropolis,  7216. 
Traditions  of  British  Museum  have  not  been  favourable 

to  botanical  science,  7217- 
Cultivators  of  science  would  like  the  Kew  and   British 

Museum  botanical  collections  united,  721'i. 
Government  of  British  Museum  ;  natural  history  depart- 
ment should  be  under  one  superintendent,  responsible 
to  a  minister;  objection    to  trustees;  they  might  be- 
come a  boai-d  of  visitors,  721J1,  7221,  7225,  722(i. 
Connexion    desirable  between  keeper  of  botanical  col- 
lections at  British  Museum  and  director  at  Kew,  7220. 
British   JIuseum  botanical  collection    is  subservient  to 
the  geological  collection,  rather  than  to  recent  plants  ; 
fossil  botany  collection  might  remain  where  it  is,  7220. 
All  botanical  collections  presented  to  British  Museum 

shoidd  go  first  to  Kew,  for  classification,  7231. 
Botanical  collections  at  Kew  might  be  made  available  to 
complete  the  British  Museum  collections,  7232. 
Council  of  Scimtific  Advice.     See  Government. 
Geology. 
Function  of  British  Museum  botanical  collection  is  sub- 
servient to   the   geological    collections ;    this    system 
might  remain,  7220. 
Government. 
British  Museum  should  have  a  director  responsible  to 

Government,  7221,  7222. 
In  the  Government  there  should  be  some  permanent 
officer   charged   with   the  ijiterests    of  science,  7222, 
7233-7238. 
Royal  Society  would  not  be  the  best  scientific  adviser  of 
the  Government,  except  in  important  matters;    the 
society   might   point    out   competent   advisers,    7223, 
7224,  7233-72.38. 
Kev}  Gardens. 

The  Kew  collections  arc  the  most  valuable  in  the  world, 

7214-7220. 
Union  of  Kew  and  British  Museum  botanical  collections 

would  be  approved  by  cultivators  of  science,  72UJ. 
Kew  might  send  out  correctly  named  duplicate  specimms 
to   British   Museum,  colonial  institutions,  and   other 
centres,  7217,  7232. 
There  should  Ijc  a  connexion  l)ctween  the  director  of  Kew 
and    the    kec|icr   of    the    I3riti.yh    Museum    botanical 
collections,  7220. 
All  general    botanical  work   should    be  done  at    Kew; 
naming  and  clasKUication  could  be  done  quicker  there 
than  atth<:  liritiHli  Mn^cum.  7227---7231. 
KiMv  might  be  avaiUdd-^  for  rr.ri»plr|,t(in  of  Uie    llritisli 
Museum  botanicti)  cnlkxtions,  72,'',2. 
Mhnsl,erfor  Hci<;,.<:,'. 

JJcsipaliilil.y  ol'  having  a  iicrmanciit  <!(i\'iT[init'rit  olHecr 
chyrged  with  tin;  itiLurcsts  ol' science,  7222-7221,  72.'i3- 
72:)H. 

PvlffOiltoldfJII. 

JJepattni(^nt  of  n.s.nil  lir,t;uiy  might  Rioiiin  at  the  BritL^li 

Museum,  72-11, 
Royal  Sot:i('l:ij. 

(Joiincil  of  Royji.!  Sufirl.y  uu\,  \hi:  licwt  nfii;iii!fii:  julvisri' 

of  Government,,  cxrrpt  in  iniixirbuit  iii:ittiM-n;    Hofirl.y 

might  point  out  co[n|ietcnt  ailvisery,  722,'i,  722  1    7233- 

723H. 

There  should  bca  permanent  (iovcninirnt  oflicei' charged 
with  the  interests  of  science,  7222--722I,  72.'!.'i-723M. 

General  ij(norancc  of  |iul)lic  men  of  what  iy  going  on  in 
science,  723H, 


THOMSON,  THOMAS,  Esq.,  M.D.,  F.R.S.     (Index  of 

his  Evidence.) 
British  Museum. 

Botanical  collections  of  British  Museum  should  be 
maintained,  but  should  not  be  independent  of  Kew ; 
some  might  go  to  Kew,  7239-7243. 

British   Museum   should   retain  the  fossil  botany  col- 
lection ;  this  has  not  been  attended  to  at  Kew,  7244, 
7245. 
Directors,  Curators,  ^-c.  of  Museums. 

If  Kew  be  the  head  national  botanical  establishment,  the 
British  Museum  botanical  director  should  be  subordi- 
nate  to  the  director  of  Kew,  7243,  7247,  7248. 
Government. 

Government  purchased  the  Kew  collection;  it  was  the 
property  of  Sir  William  Hooker,  7240. 
Hooker,  Sir  IVilliam. 

The  Kew  botanical  collection  was  almost  entirely  a  pri- 
vate collection  of  Sir  William  Hooker's,  7240. 
Kew  Gardens. 

Kew  Gardens  collection  only  recently  a  Government 
collection,  723^,  7240. 

Collection  at  Kew  more  available  for  scientific  research 
than  that  at  British  Museum,  7242. 

At  Kew  should  be  the  main  botanical  collection  of  the 
nation,  7243. 

Botanical  collections  of  Kew  and  British  Museum  should 
be  correlated,  and  work  in  unison  ;  one  should  be  the 
head,  the  other  the  branch,  724.:^,  7247,  7248. 

Department  of  pahTontology  has  not  been  attended  to  at 
Kew,  7214,  7245. 
Pal.a!ontoln^ij. 

Pahcon  to  logical  department  has  never  been  attended  to 
at  Kew;  it  should  remain  with  the  British  Museum 
7244,  7245. 

MASKELYNE,  NEVIL  S.,   Esq.,    M.A.  (Index  of  hia 

Evidence.) 
Accommodation  for  Science  Purposes.     See  British  Museum. 
Boards  of  Visitors. 

Royal  Observatory  board  of  visitors  a  good  model  for  a 
board  for  British  Museum,  "454,  7-iSS-749S. 
British  Museum. 

Government  of  British  Museum,  when  rc-constructed, 
should    contain  a  larger  scientific  element ;  it  might 
perhaps  be  governed  by  a  council  of  keepers,  with  super- 
intendent as  chainnan,  responsible  to  the  Crown,  7453, 
7454. 
Objection  to  trustees  of  British  Museum  ;  they  should 
act  as  a  I)oard  of  visitors ;  nine    would  be    suflicient 
7454,  74S-6-749S. 
Director  of  British  Museum  should  be  responsible  to  Go- 
vernment;  not  important  whether  museum   is  under 
a  single  director  or  not,  7454,  7501. 
Appointment  of  keepers  at  British  Museum  should  be 
made  by  the  Crown;  subordinate  appointments  should 
be  temporary  at  first,  and  emanate  from  keepers  ;  higher 
offices  are  mostly  filled  bv  iiromotion  fi-om  lower  ones, 
74.55-7459,  749!),  7503.  7512-75ly. 
Archbishop  of  Canterbury,  Speaker,  and  Lord  Chancellor. 

appoint  to  every  ofliee  m  British  Museum,  7456. 

Lectm-e-room  not  desirable  at  British  Museum  :  objection 

to  keepers  lecturing;  they  might  occasionally  take  a 

^  ch\S3  round  the  nuiseum,  74(!(V-74(.>2. 

.Students  at  British  Museum  ;  museum  mainly  exists  for 

students ;  tendency  of  regulations  to  keeji  them  out ; 

keepers  should  have  authority  to  admit  them,  7463- 

A|ipraval  of  British  Museum  cases  being  scaled  in  front; 
niLtre  c:i.se  niigliL  bi-  made  to  move  upon  wheels,  7-i67, 


Mu: 


scum  m  sunuucr ;  success 


l',vcnnig  opening  ofllntis 

nnl,  gi-cjLt,  ;     ^iimdiiy    opening  would    attract    crowds, 

7i'i9-747(;,  75()l-;511. 

Ajiproval    of    lighting  up    British    Museum   with    gas; 
pr(.\-iHi(m  i'nr  ]ighting  up  should  lie  made  in  new  build- 

l)esii'n.blc  if  ilritish  Museum  keepers  could  benefit  other 

luusi'uius  ii,s  wrll  IIS  their  own  ;  additional  cost  would 

be  iT(|uircd,  7I77-7IHL 
Ih-itisli    Miisnnu  migiit  be  made  much   more  useful  to 

scLcncc  thiui  it  is,  7  1H2. 
lltuvcr.sities  and  indilic  schools'  men  arc  not  attracted  by 

inferior  oihces  iii  British  Museum,  7515,  7518. 
Civil    .Service    Coumussiouers    examine,    in    most   cases 

candidates  for  lower  offices  in  British  Museum  ■  exami- 

natioji  nut  competitive,  7^>16,  75!7.  ' 

Higher  education  of  officers  not  sufficiently  appreciated 

at  the  British  Museum,  7518.  ^    '  ^  ^^^^^^w^ 
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Maskelyne,  N.  S.,  Esq.— cont. 

Canterbury,  Archbishop  of. 
The  Arelibishop  of  Canterbury  is  one  of  the  appointing 
trustees  in  the  British  Museum,  "JAb^. 
Chancellor,  Lord. 
One  of  the  appointing  trustees  in  the  British  Museum  is 
the  Lord  Chancellor,  7-156. 

Civil  Service  Commission.     See  Examinations. 

Directors,  Curators,  ^c.  of  Museums.     Sec  British  Museum. 

Evening  Exhibitions. 

Opening  of  British  Museum  on  summer  evenings ;  result 
not  successful ;  new  natural  history  museum  at  South 
I^ensington  should  be  lighted,  7469-7476,  7510,  7511. 

Examinations. 

Inferior  appointments  at  British  Museum  are  subject  to 
Civil  Service  examination  ;  not  competitive,  7516,  7517. 
Germany. 
In  Germany  some  museums  are  only  open  on  Sunday ; 
they  are  largely  attended,  7508,  7509. 

Government. 

British  Museum  keepers  should  be  appointed  by  a  minister 
of  the  Crown,  and  be  in  direct  communication  with 
Government,  7454-7458. 
In  a  board  of  visitors  for  British  Museum,  five  might 
be  appointed  by  scientific  societies,  and  four  by  Govern- 
ment, 7498. 
Greenvxich  Observatory. 

Board  of  visitors  of  Royal  Observatory  a  good  model  for 
a  board  for  the  British  Museum,  74S5,  7486,  7489. 
J/icome. 

Small  emolument  of  British  Museum  keepers,  assistants, 
&c.,  7515,  7518. 
Lectures. 
At  the  British  Museum,  lectures  should  not  be  given  by 
keepers;  objection  to  specimens  being  used  for  lecturing 
purposes,  7460-7462. 

Jjighting  Museums.     See  Evening  Exhibitions. 

Mineralogy. 

Exchanges  of  minerals  between  British  Museum  and 
other  museums  would  be  desirable,  7477-7481. 

Museums. 

Scientific  museums   should  be  governed    by   scientific 

bodies,  7453. 
Number  of  students,  not  general  public,  the  true  test  of 

museums'  usefulness,  7463. 
Some  museums  in  Gennany  are  open  only  on   Sunday ; 
they  are  largely  attended,  7508,  7509. 
See  British  Museum. 

Natural  History  Collections. 
Valuable  specimens  in  museums  should  not  be  used  for 

lecturing  purposes,  7461. 
Approval   of  cases   sealed    in  front  for  natural  history 
specimens;  entire  case  might  move  out  upon  wheels, 
7467,  7468. 

See  British  Museum. 

Royal  School  of  Mines. 

School  of  Mines'  students  used  tn  visit  British  Museum; 
falling  off  attributable  to  British  Museum  regulations, 
7464,  7465. 

Schooh. 
Men  from  public  schools  are  not  attracted  by  inferior 
appointments  in  British  Museum,  /515,  7518. 

Science. 
A  scientific  museum  should  be  governed  by  a  scientific 
body,  7453. 

Scientific  Societies. 

Presidents  of  certain  scientific  societies  should  be  included 
in  a  board  of  visitors  for  British  Museum,  7490-7498. 

South  Kensington. 

In  new  natural  history  museum  at  South  Kensington 
provision   should   be  made    for    lighting  up  in   the 
evening,  7475- 
Objection  to   South   Kensington   as   a  locality  for  the 
British  Museum  natural  history  collections,  7483. 
See  British  Museum. 

Speaker  of  the  House  of  Commons. 
The  Speaker  is  one  of  the  appointing  trustees  in  the 
British  Museum,  7456. 

Students. 
British  Museum  regulations  tend  to  keep  out  students  ; 
number  of  students  the  true  test  of  its  usefulness, 
7463-7466. 


Maskelyne,  N.  S.,  Esq. — cont. 
Sunday . 
British  Museum  would  be  crowded  if  opened  on  Sunday ; 
no  practical  difficulty  in  opening  it  on  that  day,  7471) 
7472,  7476,  7504-7509. 
Museums  in  Germany,  in  some  instances,  are  only  open 
on  Sunday;  they  are  largely  attended,  7508,  7509. 
Umversities. 
University  men  not  attracted  by  inferior  appointments 
at  British  Museum,  7515,  7518. 
Visitors  to  Museums. 
Number  of  students,  not  general  public,  the  true  test  of 

a  museum's  usefulness,  7462. 
If  British  Museum  were  opened  on  Sundays,  it  would 
have  a  good  effect  on  visitors,  7471,  7472,  7476,  7504- 
7509. 


EGERTON,  Sir  PHILIP  DE  MALPAS  GREY,  Baht., 
M.P.     (Index  of  bis  Evidence.) 

British  Museuin. 

The  British  Museum  is  governed  in  the  most  admirable 
manner,  7523. 

Trustees  of  British  Museum;  vacancies  should  be  filled 
by  men  of  science  ;  objection  to  presidents  of  scientific 
societies  being  trustees,  7524,  7534-7541,  7559,  7565, 
7566. 

Appointments  at  the  British  Museum  are  made  by  the 
three  principal  trustees;  approval  of  the  system  ;  objec- 
tion to  system  of  appointment  to  subordinate  offices 
in  natural  history  department,  7525,  7526,  7542-7546. 

British  Museum  natural  history  collections  shoidd  be 
governed  by  a  board  similar  to  present  natural  history 
committee,  with  one  head  officer  (having  a  seat  at  the 
board),  and  keepers  under  him,  7527-7533. 

Vacancies  in  British  Museum  are  discussed  by  standing 
committee  and  heads  of  departments  before  they  are 
filled,  7553-7558, 

British  Museum  standing  committee  urged  for  years 
the  propriety  of  retaining  the  collections  where  they 
are;  they  were  outvoted  by  ex  officio  tmstees,  7547-7570. 

Natural  history  specimens  in  British  Museum  ;  objection 
to  distributing  or  lending  specimens  ;  redundant 
specimens  are  exchanged,  7571-7582. 

Canterbury,  Archbishop  of. 
Archbishop  of  Canterbury  one  of  the  appointing  trustees 
of  the  13ritish  Museum;  approval  of  this,  7525,  7526, 

7556,  7557,  7663. 
Chancellor,  Lord. 

Lord  Chancellor  one  of  the  appointing  trustees  of  the 
British  Museum;  approval  of  this,  7525,  7526,  7566, 

7557,  7663. 

Directors,  Curators,  Sf-c.  in  Museums.     See  British  Museum, 

Government. 

Pressure  upon  Government  of  British  Museum  standing 
committee,  for  retaining  the  collections  in  their  present 
position,  and  increasing  the  space,  7550. 

Natural  History  Collections.     See  British  Museum. 

Science. 

Natural  science  is  not  sufficiently  represented  on  the 
board  of  trustees  of  the  British  Museum,  7524,  7534. 
See  British  Museum. 

Scientific  Societies. 

Objection  to  presidents  of  scientific  societies  being  ex 
officio  trustees  of  British  Museum,  7559,  7565,  7566. 

South  Kensington. 

Objection  to  removal  of  British  Museum  natural  history 
collections  to  South  Kensington,  7520. 
See  British  Museum. 
Speaker  of  the  House  of  Commons. 

The   Speaker  is  one  of  the  appointing  trustees  in    the 
British  Museum ;  approval  of  this,  7525,  7526,  7556, 
7557,  7663. 
Survey  Expeditions. 

Desirable  that  all  Government  Survey  collections  should 
be  sent  to  the  British  Museum,  7575. 


CARRUTHERS,  WILLIAM,    Esq.,  F.R.S.      (Index   of 
his  Evidence.) 

Banks,  Sir  Joseph. 

Banksian  herbarium  at  British  Museum;  impossibility 
of  sepai'ating  it;  from  Banksian  Library,  7739,  7740,^ 
7759, 
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Carruthebs,  W.,  Esq.— cont.  Carruthers,  W.,  Esq.— cont. 

Bentliam,  Mr.                  ,         ■     ^              e      .     .■         r  ,      .  London. 

Opinion  of  Mr.  Bentham  in  favoui-  ot  retention  of  both  Importance  of  keeping  the  British  Museum  botanical 

Ke,v  and  British  Museum  herbaria;    opinion  modified  collections  in  London,  7737-7745. 

siil»sequently,  7737-77-l'^'-                  .  j     ,,  g-    ckarles 

Mr.  Bentham's  opimon,  that  botanical  gardens  arc  of  •'c:„' r-K„„i„„  t  .,Ii 


nail  account  to  the  systematic  bntanist,  7745.^ 

Berlin. 

The  Botanic  Garden  of  Berlin  is  in  close  proximity  to  tho 
capital,  77-'>7,  77-'>^- 

Botniuj. 

An  hcrtiariuin  for  the  study  of  systematic  botany  has  no 

coiiuexioM  with  a  l)otanical  jjarderi,  "A'-^. 
British  Museum  botanical  rollcctiou   is  for  the  study  of 
sv.-^temiitin  hotaiiy.  77'''>''. 
"  See  Hrithh  M'nsnim.  Knr.  .Vc. 

Brilhh  Musnnn. 

Xi»   connexion    between    hotanieal   collcctionK  of  Britiah 

Museum  ami  Kew  ;  connexion  unnecessary,  77b'i-771H. 
Britisli  Museum  liotanical  enllection  wanted  in  London 

for    its    great   iiojiulation.  and  increasing    number  of 

scientific  visitors.  7717-77--.  77.''1 -774.'>. 
Keeiier    of    Hritish     Mnsenin    botanical    de])artmcnt   can 

n<iiiiit  [uivoiie  ;   keeper  aiul  two  assistants  comprise  the 

stair.  77--'-77-'i. 
Hotanieal  dcpiu-tment  of  British  Museum  iloes  not  acquire 

diipUcatcs.  only  sets  of  jthints  ;  ilnplicatcs  unimportant, 

77-^'. 
Objection  to  British  Museum  herbarium  being  considered 

inferior  to  that  of  Keiv  ;    the  hcrliariimi  is  unequalled 

in  the  world,  77-t^l-77  I."'. 
Superiority  of  Britisli  Museum  lihrar\-  over  that  of  Kew, 

for  tiotanical  refVrcnee.  77-lli-77  1^,  77'''-l. 
hritisili  Museum  hcrtjarium  is  natned  quite  independently 

of  Kfw  ;    workers  in  botany  liave  to  consult  all    tlie 

i^TCal  luTliarui,  77  1''  77'''-. 
Specimens  recei\  til  into  Briti-^h  Museum  arc  not  allowed 

to  be  sent  ;iu-:iy;    approwil  of  this  rule,  77^^-',  77.'>.b 
llenioval  of  British  Museum  botanical  coUcctiun  to  Soutti 

Kensinplim    u-ill    be  a    serious  injury   bi  science  ;     a 

sultsidiar.'  library  ^ill  I'C  essential,  77o-'-77'^I'- 
Botanical  collection  at    the  Britisli   Museum  ia   for  the 

study  of  systemutic  botany,  77-'<i- 
Hn.,r,i.  Mr.  Hf^hrrl. 

Opinion  of  Mr,  Broun  tliat  the  two  herbaria,  at  Kew  and 

British  Museum,  ■should  he  sustained,  77.i7. 
IJ'iruiii.  Mr. 
0|iiiiinn  of  Mr.  Daru'iri  that  there  should  Ijc  a  national 

liMiaiuciil  rulk-ctioii  in   I, lim,  77'i''-l". 

IJtr'rt>,,<^.  Curat'. r'-.  ,\r.  <,/ Miisrums.      Sec  Brilis/i  Mi'snim. 
Vnlrou-r.  Dr. 

\)r.  bal''oinT's    opliiKJii    IIS   to   tlin    ncce'r-ily  of  havin;,'  a 

hoiunical  c.Ile.-lion  in   London.  '.Ta:)  -H). 

Importance  to  (^eolo;.'vor  nlainifiL,'  in  bfjiidon  the  British 
MiiMuiN  bof^uiif-arcolleetion.  77-<''-l". 


H-ufr.ii.  f'r..fr..'.r. 

Opmi'iii  ot    Bmffssor    lletifrcyas  to  titc  importance  of 
\r.ivn,i!  ri  botanical  cnD.ction"  in   bon<lon,  77-*i'-H'. 
H:U'r.    If,. 

J)r.  Ilook'-rori  thi' diif.  put  purposr.s,,r  Kew  and  British 

Mo  Mini  lMrl,;.n:i.;;i-.  77.i7.  77-'''i. 
li.'.,n    ol    l»r     ilonk'j    I.-    n  JiioM'    the    jlrili^li    Museum 

l„,.:Hn-r,|    <.,,llr,llol,       to    K.VV.    77.1''-lll. 


if. .'.I.. 


.   /(   -///-. 


Sir    \'.    ;!,ii,i,      ll.-.l  ,r    u'liH 

if,     f'rn-,,,,,'    ,,r    ,c,„,,\  i,,f^    tli,^ 

:,l    ,.,l|r,||.„,   t,,    l<(\V.77.*!'-  1". 

iiwi..-,,r,"r''r  is,„.  ,■,,„;    11, 

■11, '.li     M„«,',,|„  ;    il.nrly    M']„.- 

r;.liil  ;     nj.     l,,rl.:,n,nH     .1 
■h-    H;,l,lr,    l,„l     II, r-     ,.,,:,!, 
I-    >••     1 ■.„;    11,;^    iH-.i 

1     l->v    Inr    K,„',l.- -p"-'" 

,.,r,,1,lir   l„i'll,ir,,IU,   <„it,'l,(,    U, 
1   l,rrl,nr„,  i,i'„   ,i„ii,i',l   ii„li'|>r',i- 

'1'  "'U.  7/  I.',   1U\,  77-11 

l.,l„;,,v  „l,    K,w  ,„l,r„,r    1,, 

l„.lii„i,„l   |,„,|,.,.,,    ,,  77  11, 

R,„,„ral  „l     11,-,,,    I,    M„.„.||, 

S,a,  llfilf.l,    l/.r,;,„„\ 

77 1;,,  771:'  77.,.'. 

I),„l  ,,l    llr,l,',l>    M„^,'„„,.  r,,r 

77  i«. 

,,  l„,l;,„i,„l  i,,!!,',!,,,!,  1,,  Kew 

S„|„ri„r,l.y  of   linl'»l,    V1„H,- 
Jor  l,„(:,„|,„l   |,,ir|„,i,„,   77 

If   llril,,!,   M„s,'„i,,    l,„f;,„„' 
S,..|U,  l<,„™„Kl„r,,,i»"l,«i 
77M.  77f,^'. 

,,,„  l,l.,i,rv  .,i,T  fl„il  „r  Ki„'. 

11,  77  l-^.  77-.  1. 

'■•>    rl. !„■  ,■,■„,.„-, ,1    1„ 

i,l,„r,  l,l„„,y„,ni„,,.„„,.„l„,|. 

I,ii„ll,-,i.    Dr. 

Dr.    Ijimllcy'H  (»|iir,i,)r,     i,i     1 
M„aturn  lioliiriiciil  coiltcti 

kvr„i,'    „r    ,T,n..vinK     liritisl, 
.,,,8  to  Kew,  77^f.''-J(l. 

Sir  Charles  Lyell  on  desirability  of  retaining  in  London 
British  Museum  botanical  collectionj  7739-40. 
Parh. 

The  Botanic  Garden  of  Paris  is  in  the  capital,  7767, 
7768. 

South  KensiiKjton. 

Removal  of  British   Museum  botanical   collections  to 
South  Kensin{;tton  will  be  a  serious  injury  to  science 
a  subsidiary  library  will  be  essential,  7765-7769. 
See  British  Museum. 
Visitors  to  Museums.     See  Bririsit  Museum. 
Wntcrhonsc,  Mr. 

Illustrations  by  Mr.  Waterhouse  of  the  convenient  loca- 
hty  of  British  Museum  over  Kew,  7744. 


WATERHOUSE,  GEORGE    ROBERT,   Esa.     (Index 
of  his  Evidence.) 

Aye  of  Sliiilents. 

Children  of  !)  or  10  years  would  derive  advantage  from 
explanations  given  in  British  Museum,  7771-7773. 
Artiznn.s. 

Lectures  given  to  artizans  at  British  Museum  on  private 
days  have  been  successful,  7771. 
Britls/i  Museum. 

Fossils  in  the  British  Museum ;  arranged  differently  to 
those  in  Jermyn  Street;  semi-zoological  and  semi-geo- 
logical arrangement  in  the  former,  and  stratigraphical 
arrangement  in  the  latter,  77(i4-7766. 
Rock  specimens   in   the   British  Museum  are  arranged 

geologically,  77t>4. 
Interpolating   fossil    collections    among   recent  ones   in 
British   Museum  would  be  difficult ;  recent  specimens 
_  might  be  introduced  among  fossds,  776N-7771. 
Number  of  students    at    British    Museum    has    greatly 

increased  of  late.  77/1. 
Lectures    and  explanations   to   students,  working  men, 
l'v.t.,  given  in  British  Museum  ;  they  might  be  extended 
to  school  children.  7771-7773. 
Not  desirable  that  British  Museum  keepers,  &c.  should 
be  conii)elled  to  give  lectures;  they  might  give  occa- 
sional explanations,  7774-777;^. 
Cliihlrcji. 

Desirable  if  school  children  could  have  explanations  of 
Sfiecimcns  in  British  Museum,  7771-7773. 
Directors.  Curators,  <yc.  of  Miiseiuiis.     See  British  Museum. 
Lecture.''. 
Approval  of  the  explanations  given  in  British  Museum  to 
students,  working  men,  &c.;  but  keepers,  &c.  shoidd 
not  he  compelled  to  lecture.  7771-777S. 
^f/lsl^lllll  i[f  Prnctirii/  Gcoloi/ij. 

r'ossils  in  Museum  of  Practical  Geology  are  arranged 
stratigraphically,  77<>4. 
PiiUnitild/iKfi/. 

( Ibjection  to  interpolation  of  fossil  with  recent  speciraena, 
/"'7'iii-7771. 

See  liriti.-</i  M<isL„m. 
Sr/n,n!s.  ^ 

M;ti,v'  sptmi^Is  visit  Itio  Bvitisli  Museum;  explanations 
si,;,,,],!  Ii,,};ivin  Ihciii,  777l-77;-i 

I„  the  t'vei,(  ,,r  re)ii,,v-itl  I, I'  llritisli  Miiseuin  coltections  to 
S()„(li  K,'„si,,L,'l,„i.  the  I'osNils  slioiilil  be  airanged  as 
,lt  |, resent,  77l'li. 

Sn,  linlixl,  M,,s,:i,„, 
Sl«,ln,ls. 

Civiit  i,,emise  ..f  sliiilenls  in  llritish  Museum  of  late 
Jeiirs.  777'  • 


COIJO.  lli;.\RV,  Hs„„  CM.     (Index  of  his  liviclonce.) 


I, I,,, 


T„«„'h   ll.,s|,it,il    rietu 


„t<„eA,l,nir„tty..«,«;SL:'""™"""'^*'' 

.S,n,,l[(r    <,l,i,>,ts    sh(„,l»i    ,iot   l,e   cxllibitt 
„,nl  IV.ent  Miisenni,  ;)l;i(i-!ll,t  |, 
liiniuntih'nn: 


Jiteil  by  Admiralty 

HinninKliwii  is  inan)?uralin({  a  museum  oP  ,r,»„.,f    . 
illustrative  of  the  trades  of  tI,o  dist™t?Vl  18  '"'"' 
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Cole,  H.,  Esq, — cont. 
Boards  of  Visitors. 
Trustees  of  British  Museum  might  be  retained  as  an 

inspecting  board,  9088-9097- 
An  honoraiy  committee,  for  inspection  of  national  collec- 
tions, composed  of  noblemen,  men  of  science  and  art, 
&c.,  desirable,  9090-9097. 
Botanic  Gardens  {Dublin). 

The  Dublin  Botanic  Gardens  are  under  the  government 
ofaboard,  9063,  9064. 
Botanic  Gardens  (Edinburgh). 
The  Botanic  Gardens  of  Edinburgh  are  supported  by 
parliamentary  vote,  9055. 
British  Museum. 

British   Museum  is  supported  by  parliamentary  vote ; 
103,109/.  voted  in   1870;   at  the  rate  of  3*.  8d.  per 
visitor,  9055-9072. 
British  Museum  trustees;  they  should  not  be  abolished, 
but  employed  as  a  consultative  body  ;  Sloane  trustees 
might  remain ;  scientific  trustees  for  natural  history 
desu-able,  9063-9066,  9088-9105. 
Superfluities  in  British  Museum  should  be  distributed; 
crowded  state  of  natural  history  specimens,  9073-9075, 
9100-9105. 
British   Museum   collections,  when  removed  to    South 

Kcnsinf]tton,  need  not  be  under  trustees,  9094-9097. 
British    Museum  might  be  better  administered,   at    a 

cheaper  cost,  9106-9112. 
Desirability   of  having    policemen,  in   lieu   of  ordinary 

attendants,  at  the  British  Museum,  9109. 
Fewer  visitors  to   British   Museum  every  year;    decline 
not  attributable  to    attraction   of  South    Kensinj^ton, 
9112,  9113. 
Conservatoire  des  Arts  et  Metiers. 

Conservatoire  des  Arts  et  Metiers;  a  model  for  oui*  Patent 

Museum ;  it  is  open  on  Sunday,  9099,  9132-9136. 
Mining  models  (if  Mining  School  be  removed)  might  form 
part  of  a  Conservatoire  des  Arts  et  Metiers,  9142. 
Crystal  Palace. 
In  1860,  in  respect  to  total  expenses  of  Crystal  Palace, 
every  visitor  cost  Is.  d\d.,  9067. 
Dublin. 

About  12,470Z.  is  voted  for  science  and  art  collections  in 
Dublin,  9062. 

See  Botanic  Gardens  (Dablin),  &c. 
Edinburgh. 
About  10,900/.  is  voted  for  science  and  art  collections  in 
Edinburgh,  9062. 

Edinburgh  Museum, 

Edinburgh  Museum  is  under  the  Lord  President ;  it  is 
supported  by   parliamentary   vote;    8,4/4/.   voted    in 
1870;  costs  7d.  per  visitor,  9055-9072. 
See  National  Gallery  (Edinburgh). 
Education. 
Museums  are  instruments  of  education,  and  should  be 
placed  under  a  Minister  of  Education,  9118-9131. 
Evening  Exhibitions. 
Large  increase  of  visitors  to  Museum  of  Practical  Geo- 
logy since  it  has  been  opened  in  the  evening,  9107. 

Gladstone,  Right  Hon.  W.  E.,  M.P. 

Approval  of  Mr.  Gladstone's  statement,  as  to  defective 
management  of  national  museums,  and  want  of 
Government  authority  over  them,  9064. 

Glasnevin  Botanic  Gardens  (Ireland). 
Glasnevin  Botanic  Gardens  are  supported  by  parliamen- 
tary grant;  2,864/.  voted  in  1870;  cost  ^id.  pervisitor, 
9055-9072. 
Greenwich  Hospital. 

Greenmch  Hospital  Picture  Gallery  is  supported  by 
parhamentary  vote  ;  it  is  governed  by  the  Lords  of  the 
Admiralty,  9055,  9063-9066. 

Hampton  Court. 

Hampton  Court  Picture  Galleries  are  supported  by  par- 
liamentary vote ;  they  are  under  the  Office  of  Works, 
and  the  Lord  Chamberlain,  9055,  906.3-9066. 


Hawesy  Sir  J     ^ 

In  Sir  Benjamin  Hawes'  Committee,  40  years  ago,  par- 
liamentary responsibility  for  the  British  Museum  was 
proposed,  9089. 
Income  and  Expenditure. 

Collections  of  science  and  art  supported  hy  parliamen- 
tary vote;  22.3,300?.  voted  for  present  year;  about 
209,400/.  in  London,  10,900/.  in  Edinburgh,  and 
]  2,470/.  in  Dublin,  9055-9062. 

British  Museum  estimates;  parliamentary  vote  for  this 
year  is  97,969/.,  9058,  9099,  9106-9112. 


Cole,  H.,  Esq. — Income  and  Expenditure — cont. 
Expenses  of  public  museums,  showing  cost  per  visitor, 
viz..    South    Kensington,   Is.  3d.  per  visitor,    British 
Museum,  3s.  8(/.,  &c.,  9067,  90/2. 
Payments  should  be  made  to  all  persons  consulted  for  the 
public  benefit,  9105. 
Ireland.     See  National  Gallery  (Ireland),  Sfc. 
Jermyn  Street  Institution. 

Royal  School  of  Mines  and  Museum  of  Practical  Geo- 
logy are  supported  by  parliamentary  vote';  they  are 
under  the  Lord  President,  9055,  9063-9066,  9072. 
Large  increase  of  visitors  to  Museum  of  Geology  since  it 

has  been  opened  in  the  evening,  9107. 
Royal  School  of  Mines  should  retain  its  mining  models ; 
if  removed,  they  might  form  part  of  a    Conservatoire 
des  Arts  et  Metiers,  9142. 
Kew  Gardens. 

Kew    Gardens   are    supported   l)y   parliamentaiy  vote  ; 
22,501/.  voted  in  1870;  cost  ':i^d.   per  visitor;  under 
Chief  Commissioner  of  Works,  9055-9072,  9099. 
hangdale,  Lord. 

Opinion  of  Lord  Langdale  on  parliamentary  responsibility 
in  connexion  with  British  Museum,  9089. 
London. 

About  209,400/.  is  voted  for  science  and  art  collections 
in  London,  9062. 
Lord  President. 

Royal  School  of  Mines,  Geological  Museum,  and  Edin- 
burgh Museum  are  under  the  Lord  President,  906^ 
9066. 
The  Lord  President  is  directly  responsible  to  Parliament 
for  the  South  Kensington  Museum,  9091,  9063-9066. 
British  Museum,  if  under  the  Lord  President,  would  be 
administered    better,  and  more  economically,   9106- 
9112. 
Mining. 

While    a    Mining    School,  librai'y,  &c.  exists,    mining 
models  should  remain ;  if  removed,  they  might  foion 
pai't  of  a  Conservatoire  des  Arts  et  Metiers,  9142. 
Minister  of  Education. 

National  Museums    should  be  under   one    Minister  of 
Education,  9118-9131,  9141,  9144. 
See  Parliament. 

Museum  of  Natural  History  (Dublin). 

Dublin  Natural  History  Museum  is  supported  by  par- 
liamentary grant;  .3,0(iO/.  voted  last  year;  costs  7d. 
per  visitor,"  9055-9072. 

Museum  of  Naval  Architecture. 
Museum  of  Naval  iU'chitecturc  and  Patent   Museum 

should  not  exhibit  similar  objects,  913G-9140. 
The  Naval  Architecture  collections  {now  under  the  Lords 
of  the   Admiralty)    should  be  under  a  Minister   of 
Education,  9141. 

Museum  of  Practical  Geology.     See  Jermyn  Street  Institu- 
tion. 
Museums. 

Enumeration  of  museimis  suj)]>orted  by  parliamentary 

vote,   and  working  expenses,  calculated  per   visitor, 

9055-9062,  9067,  9072. 
Difficult  to  determine  in  museums  what  is  science  and 

what  is  art,  9056,  9057. 
For  proper  government  of  national  museums  a  Minister 

of  Education  is  essential,  9063-9148. 
Approval  of  turnstiles  in  museums  for  counting  number 

of  visitors,  9067-9070. 
Evil  arising  from  similar  objects  being  under  different 

managements  in  museums,  9073. 
Local  museums  are  in  want  of  specimens,  while  British 

Museum  is  overloaded  ;  specimens  should  be  sent  out 

on  loan,  9073-9078. 
Natural  tendency  of  all  museums   to  become   crowded 

and  dirty,  9075. 
Increasing   demand   on   South   Kensington  from  local 

museums  for  loan  of  specimens,  9076, 
Last  year    more  than   800,000  persons    inspected  the 

specimens  in  local  museums  lent  by  South  Kensington, 

9076. 
Scientific  collections  for  museums  are  less  adapted  for 

circulation  than  objects  of  art,  \)ii']'^. 
An  honorary  inspecting  board  for  the  national  collections 

desirable;    it  should  comprise  persons  of  rank,    and 

men  noted  in  science  and  art,  9090. 
Estimates  of  British  Museum,  South    Kensington  Mu- 
seum, &C-,   are  prepared   under  Treasury  authority, 

9093,  9099. 
Desirability    of  employing   policemen  as   attendants  in 

museums,  9109. 
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Cole,  H.,  Esq. — Museums — cont. 
Public  money  should  be  spent  on  provincial  museums, 

9US. 
A  museum    of  manufactures  is  being    inaugurated  by 
Birmingham,  II1-J8. 
National  Gallery  (London). 

National  Gallery  is  supported    by  parliamentary  vote  ; 
vote   for  IS/O,  1(),66G/. ;  costs  Aid.  per  visitor;  it  is 
governed  by  trustees,  90.55-90/-,  9091). 
Half  the  National  Gallery  pictures  could  Ijg  circulated 
about  the  country  with,  advantage,  9074,  y08J. 
National  Gallcrij  [Edlnburr/h). 

Edinburgh  National  Gallery  is  supported  by  parliamentary 
vote ;    it  is  under  the  board  of  manufactiu-es,  90.35, 

yo63-90(:(;. 

National  Gallery  [Ireland). 

National  Gallery  in  Dublin  is  supported  by  parliamentary 
vote ;  it  is  under  trustees  and  a  board ;  '2,'.yXM.  voted 
in  1870.  9055-y072,  906.3-IJ0(;(l. 

National  Portrait  Gallery  {London). 

National  Portrait  Galleiy  is  supported   by  parliamentary 
vote;  2,2.53/.  voted  in  18/0  ;  costs  9d.  jjcr visitor;  it  is 
governed  by  trustees,  !JOr)5-!'072,  9145. 
Increase  of  visitors  to  National    Portrait    Gallery  since 
its  removal  to  South  Kensington,  9145-914/. 
Natural  Hilton/  Museum  (Ireland). 

The  Dublin  Natural  History  Museum   is  under  ;i  board, 
9063-90  (U;. 
Parliament, 

Number  and  working  expenses  of  museums  sup])ortcd 

by  parliamentary  vote,  9()55-y0(:2.  90(5/,  90/2. 
The    Lord    President  is   responsible    to    Parliament   for 

South  Kensington  Museum.  90(;3-i»0(:(;.  9():)l. 
Evils  arising  from  want  of  direct  i)arliamentary  autiiority 

over  n.itional  musennis,  9(MI;i-9148, 
National  museums   and    collections  should  I>e  under    a 
Minister  of  Education,  responsible  to  Parliament,  JKIMS, 
9118-9131. 
Patent  Office  Museum. 

Museum  of  Patents  is  under  Commissioners  of  J'atents  ; 
it  is  su]i]iorted  by  parliamentary  vote,  90().V9I)()(>,  9099. 
Disapproval  of  management  of  Patent  Office  ;  model  for 
Patent  Museum  would  be  Paris  Conservatoire  des  Arts 
ct  Metiers.  9099.  9132-913.5. 
Unnecessary  to  liave  similar  objects  exhibited  by  Patent 
Museum    and    Admiraltv,    aa    at    South    Kensington, 

9i3G-;n4i. 

President  of  the  Commit f,-c  of  Counril.      See  Lord  Prf^ident. 
Royal  Dublin  Soriely. 

Royal   Dublin    Soni'ly  has  a  parliamentary  grant  ;  it  is 
under  a  board,  9(i.j.5,  9l)(;3-9U(i(i. 

Royal  Ilihernion  Academy. 

Koyal    Hibernian   Academy  has  a  parliamentary  grant ; 
it  ia  under  a  board  of  academicians,  9055,  !KJ(;3-9[)(i(i, 
Royal  Iris/t  jlf/idemi/. 

The  Royal  Irisli  Acailemy  is  supported  1)V  parliameiitary 
vote  ;  it  is  under  a  board,  !>ll.5.5-;)(l(i(;. 

Royal  Sctwot  of  Mi, us.      Sec  Jermyn  tilrrel  Inslilulion. 
Sctence. 

Difliculty  of'tlf  IcrmitiiiiK  ii 
u'liat  is  art.  9(l,"Wi.  I^M:',/. 
.Slie<'/,sl,afd'<.  Mr. 

Mr.  Sln-epHhard^s'  pir-dji-es;  tliev  were  jircHcitcrl  ;i 
niiflr.LS  .,(■  acollecl.M.ii  of  I'.riti'nh  :irt ;  llie  Jiation  ha:j 
kept,  faith,  UWJ'A,  [HiH  I. 

Sloan'-  CollrHion.      See  Hrilish  Mnsmm. 
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Soalh   l<r„sui'jton  Mnseum. 

South  K(ii;,irigl..,ii  Musrinn  is  siipportird  by  parhaincn- 
tary  vote;  in  iH70.  (i.'l.HfiJ/.  wa.^  vuli-d  ;  eo,-,t  per  visitor. 
I.v.  .'('/.  ;   it    j.^j    under   the    Lurd    Prcyiiiciit,    9(I55-'III7'' 

Circiilal.ioii  ..r.spcrlnicti.s  hy  Smith    K  rnsiri^loii   M.isrniii  ■ 

infT(;;jM(i«  drniHFi.l,  :il(7(,    !J()HI,:j|I1    'IWH    'HIH 
Liberality   of  uw.u-th  ul  pi.^tun.s   \:r.    in  lending  thein  to 

.South  KenMitigttm,  IJUHC. 
Comji.ission  of  nnhlcjMMi  mu\  ..l,h<r,H   fonticd  ..mislonallv 

at    SfMltlL     KensnigtiHi.    to    ju-omoti:    iinilurig   <,!'    cohrc- 

tioiiH  ;   Buccess  of  HyHteni,  Uiy.H)-UII'.l7. 
At  Sodlh  Kensingtopi  there  arc  i,„  trn.stcr.s  ;   not  wanted  ; 

])rof.;.s.4ional  advisers  are  consulted,  and  piii<l  for  advice' 

:>092-9097.  9104. 
Attraction  of  South  Kensington  n(»t  the  cause  of  declino 

of  liritish  Mriseuin,  91  13. 
Great   increase  of  visitors  to   National   Portrait  (Jallcrv 

since  its  removal  to  South  Kensington,  ^14.0-91-17. 


Cole,  PI.,  Esq. — confc. 
Sundays. 
The  Conservatoire  des  Arts  et  Metiers,  Paris,  is  open 
free  on  Sundays,  and  is  crowded,  9099. 

Toiocr  of  London. 
Tower  of  London  collections  are  supjtorted  by  parliamen- 
tary vote,  9055. 
Trustees.     Sec  British  Museum,  ^x. 

Visitors  to  Museums. 

Expenses  of  various  national  museums  of  science  and 

art,  showing  cost  per  visitor,  90(i7,  9072. 
Visitors   to  local  museums    exhibiting    objects   lent  by 

South   Kensington;  800,000  last  year;    since   1854, 

3,073,09(),  907t;. 
Conservatoire  des  Arts  et  Mi^tiers  is   open  free  on  Sun- 
days and  Thursdays,  and  is  crowded,  9099. 
Large  increase  of  visitors  to  Museum  of  Practical  Geology 

since  it  has  been  opened  in  the  evening,  9107. 
Visitors   to   British   Museum  decline  in  number  every 

year,  9112. 
Great  increase  of  visitors  to  National  Portrait  Gallery 

since  its  removal  to  South  Kensington,  914,5-9147. 
Zoolof/ical  Society  (Dublin). 

The    Dublin    Zoological    Society    has    a   parUamentary 

grant ;  it  is  under  a  board  of  the  Royal  Dublin  Society 

9Uo5,  9063-906C. 


GCXTIIER,  ALBERT,  Esa.     (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Most  university  museums  in  Germany  arc  pro\'ided  with 

students'  rooms  or  laboratories,  10,114. 
British      Museum     should     have     accommodation     for 
students  to  dissect;  small  space  only  allotted  for  this 
in  new  building,  10,1 18,  10,124,  10,125. 
Artizans. 

Lectures    to   artizans    should    be    given    at   the   British 
Museum,  10,U9-10,12.i. 

Assistant  Professors.  f 

Advantage  of  the  German  method  of  selecting  students 
as  assistants  to  professors,  10,099. 

Berlin.     See  Germany. 
Botany. 

In  all  German  universities  the  Hortus  Siccus  is  joined 

to  the  l)otanical  garden,  10,097,  10,1)98. 
Botanical  specimens  can    ))e  obtained    in    much    larger 
numbers  than  zoological,  10,I()4. 

British  Museum. 

British  Museum    keepers,  &c.   should   lecture   on  their 

s])cciniens,  10,115-10,12/. 
Aecnminodation  for  dissecting,  &c.,  should  be  proi'ided 

in  British  Museum.  10,118,  10,124,  10,125. 
\\'\wn  British  Museum  collections  are  removed,  a  library 

will    be    a    necessity ;     Banksian    library   insufficient, 

10,128.  BMIW^IO.PM. 
British  Museum  is  far  in  advance  of  all  other  museums 

witli  regard  to  catalogues,  10,135. 
Surxry  expeditions  have  furnished  but  little  to  British 

Museum,  10,M.(-1(),U7. 
Zoological    duplicates     in    British     Museum;    few.   and 

pro[K-rly  applied  ;  could  not  be  furnished  to  provincial 

uuiMonuis.  10, 159-10. I7;i. 
On  account  of  danger  from  fire,   British    Museum  wet 

yiiecimens  slunild  be  kejit  separate,  10,195-10,201. 
Calatixiurs  if  Srivniifc  Collections. 

Supn-ioriiy  of  British  Museum  in   respect  to  catalogues, 

I0,l;i2  .|0,l;i.5. 

J)u/din,tc  Sprcimens.      See  British  Mu.'ieum. 
l-'r<n,r<: 

MuM.'inn  d'llistoiroNaturolIe,  Paris;  successfully  utilized 
lor  uistnietiini ;  lectures  free;  governed  by  a  director, 
rcM]ioiiaible  to  a  minister,  10,13(:-1(),I39,  10,185-10.189. 
Germany. 

Cennan  museums;  numerous  and  important;  aided  by 

10  rrMlVr  i'  j;','^!l^'"'""f<'^''-  i'*.*>83-io,ii4,  io,i30- 

Brrlin     Museum;     important     collection;      dcpart,ment3 

ri^nn      n  I.  7  I'n'i'nf  in'i-'."''''^"^*'  *'^  nnnistcr;  income 
small,  10,U9.(-10,103,  10,)79-1()  Isi 

Government. 

(ioycnunont  m,U„  n,u,cun,s  in  Ccrmany,  11)  08:i-10  114 

contributions,  10,1/3.  '""'^"ims  i»uca  by  ,mvate 


RESPECTING    THE   NATIONAL   SCIENTiriC    MUSEUMS  AND    COLLECTIONS. 


GuNTHER,  A.,  Esq. — cont. 
Grants  for  Science  Purposes. 
Local  contributions  for  museums   should  be  aided  by 
Government  grants,  10,173. 

Holland. 

Leyden  Museum ;  rich  collection  of  birds,  &c.,  10,U0- 

10,142. 
Exertions  made  by  Dutch  Government  to  have  natural 
history  specimens  sent  from  their  colonies,  10,143. 

Laboratories. 

Laboratories  are  attached  to  most  university  museums 
in  Germany,  10,114. 

Lectures. 

In  German  universities,  lectures  are  given  in  immediate 

connexion  with  the  museums,  10,111-10,114. 
Lectures  on  British  Museum  collection  should  be  given 

by  keepers,  &c.,  10,115-10,127. 
At  the  Museum  d'Histoire   Naturelle,  Paris,  heads  of 

departments  give  free  lectures,  10,136-10,139,  10,187. 

Leyden  Museum.     See  Holland. 

Libraries. 

If  British  Museum  collections  be  removed,  a  library  will 
be  essential ;   Banksian  Library  alone  not  sufficient, 
10,128, 10,190-10,194. 
A  tolerable  natural  science  library  could  not  be  formed 
under  25  years,  10,190. 

Minister  of  Instruction. 

In  Germany  and  France  museums  are  subject  to  a 
minister;  he  should  have  high  scientific  qualifications, 
10,099-10,101,  10,111-10,114,  10,179-10,184. 

Museum  d'Histoire  Naturelle  {Paris).     See  France. 

Museums. 

Continental  museums  arc  mostly  deficient  in  catalogues, 

10,135. 
Educational  importance    of  provincial   museums      they 
migbt   be  under  inspectors  ;  they  should  be  aided  by 
the  State,  10,144-10,173. 

See  British  Museum,  France,  Germany,  6fc. 
Natural  History  Collections. 

Natural  history  collections  in   Germany  ;  importance  of 

the  Berlin  collection,  10,083-10,114. 
Muse'um  d'Histoire  Naturelle  collections;  lectures  upon 

them,  10,136-10,139. 
Rich  natural  history  collection  in  Leyden ;  encourage- 
ment to    collection   of    specimens   given   by  Dutch 
Government,  10,140-10,143. 
PalcPontological  and  recent  zoological  specimens  should 

be  united,  and  under  one  director,  10,195-10,201. 
Danger  from  fire   of    wet  natural    history   specimens, 
10,195-10,201. 

See  British  Museum. 
Pal<Bontology. 

Palieontological  collections  of  British  Museum  should 
be  united  with  recent  specimens,  and  be  under  one 
head,  10,195-10,201. 

Professors. 

German  and  French  professors  control  museums,  subject 
to  minister;  they  lecture  on  the  collections,  10,099- 
10,101,  10,111-10,114,  10,136-10,139,  10,179-10,189. 

Schools. 
Scientific  collections  in  German  schools  are  insignificant ; 

pupils  are  taken  to  public  museums,  10,088-10,091. 
Usefulness  of  local  museums  for  instruction  of  pupils  in 

schools,  10,150. 

Scientific  Societies. 
In  Germany,  museums  have  induced  the  formation  of 
many  important  natural  history  societies,  10,086. 

Students. 

Selection   of    German    students    to    act    as    assistants 

to  professors;  advantage  of  the  system,  10,099. 
At  British  Museum,  students  should  be  able  to  have 
both  wet  and  dried  specimens  in  their  working  rooms, 
10,195-10,201. 

Survey  Expeditions. 

German  survey  expeditions  ;  zoological  result  not  great, 

10,104-10,107. 
Survey  expeditions    have    but   little    profited    British 

Museum,  10,144-10,147. 

Universities. 
Importance  of   museums  in   universities  of  Germany, 
10,083,  10,084,  10,093,  10,099-10,101,  10,111-10,114. 
In  German  universities  the  Hortus  Siccus  is  joined  with 
the  botanical  garden,  10,09?,  10,098. 
26060. — n 


THOMSON,  C.  WYVILLE,  Esq.,  LL.U.,  F.R.S,  (Index 

of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Bad  accommodation  for  natural  history  department  at 
Edinburgh  University ;  new  building  expected,  10,203- 

BeJfast. 

Local  natural  history  society  and  museum  at  Belfast ; 
good  collection  also  in  Queen's  College,  10,309. 
Council  of  Scientific  Advice. 
For  Museums   of  Science   and    Art   Department  there 
should  be  a  scientific  council  for  reference,  10,222, 
10,299. 
Denmark. 

Connexion  of  natural  liiatory  collections  with  schools  in 
Denmark,  10,304. 

Edinburgh   Museum.      See   Museum   of    Science    and   Art 
(Edinburgh). 

Edinburgh  University. 

Promotion  of  science  at  Edinburgh  University,  10,202- 
10,310. 

See  Professors,  Students,  ^-c. 
Evening  Exhibitions. 

Edinburgh  Museum  of  Science  and  Art  is  lighted  in  the 
evening,  and  attracts  large  numbers,  10,290-10,298. 
Germany. 
Local  collections  of  natural  history  are  connected  with 
superior  schools  in  Germany,  10,304. 
Laboratories. 

Zoological  laboratory  instruction  to  be  given  at  Edin- 
burgh University,  10,203-10,205. 
Lectures. 

Lectures  on  recent  and  fossil  zoology  given  at  Edinburgh 
University;  practical  instruction  to  be  given,  10,203- 
10,205. 
Liverpool  Free  Museum. 

Liverpool  Free  Museum  is  equally  useful  for  university 
and  popular  instruction;  it  is  very  successful,  10,225, 
10,226,  10,295-10,297. 
Museum  of  Science  and  Art  {Edinburgh). 

Edinburgh  Science  and  Art  Museum ;  its  transference 
from  Edinburgh  University  to  Science  and  Art  Depart- 
ment;    objection   to    existing   arrangement;    natural 
history  portion   should   be   subject   to    Regius   Pro- 
fessor, 10,207-10,289. 
Natural    history  collections  of  Edinburgh  Science  and 
Art  Museum  are  much  visited ;  lectures  on  them  are 
delivered,  10,290-10,298. 
Science    and    Art    Museum    of    Edinburgh    should    be 
especially   suited  to  teachers ;  and  it  might  provide 
nuclei  for  local  collections,  10,302. 
Museums. 

Foundation    of    Stephen's    Green    and    Jermyn    Street 

Museums  led  to  that  of  Edinburgh  Museum,  10,213. 
Local  museums  should  be  places  both  of  recreation  and 
of  instruction,  10,300-10,309. 
See  Liverpool  Free  Museum,  <^-c. 
Natural  History. 

Instruction  in  recent  and  fossil  zoology  at  Edinburgh 
University;  bad  accommodation  for  teaching,  10,203- 
10,206. 
Natural  history  collections  in   Edinburgh    Museum   of 
Science  and  Art;  they  should  be  controlled  by  Regius 
Professor ;  they  are  much  visited ;  lectures  on  them 
are  g;iven,  10,207-10,289. 
Collections    of    natural    history   specimens    should    be 
available  for  all  superior  schools,  as  in  Germany,  &c., 
10,304-10,307. 
Practical  Instruction. 

Practical  laboratory  instruction  to  be  given  to  zoological 
class  at  Edinburgh  University,  10,203-10,206. 
Professors. 

Regius  Professor  of  Natural  History  at  Edinburgh  Uni- 
versity; he  lectures  on  recent  and  fossil  zoology,  and 
gives  practical  instruction,  10,202-10,205. 
Position  of  Regius  Professor  with  regard  to  Science  and 
Art  Museum ;  he  should  have  control  over  the  natural 
history  portion,  10,207-10,289. 
Schools. 
Natural    history    collections    should    be    available    for 
schools,  as  in  Sweden,  &c.,  10,3tM-10,307. 
Scien  ce. 

Promotion  of  science  at  Edinburgh  University,  10,202-" 
10,310. 
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Thomson,  Prof. — cont. 
Science  and  Art  Department. 
Transference  to  Science  and  Art  Department  of  Edin- 
burgh University  Museum  ;  objection  to  this  arrange- 
ment, 10.207-10,289. 
Science  and  Art  Department  looks  more  to  attraction 
than  to  scientific  teaching  of  museums,  10,209. 

Scientific  Societies. 

Belfast  local  natural  history  society,  and  useful  museums, 
lately  instituted,  10,306-10,^08. 

Sweden. 
Swedish   schools  have  natural   history  collections  con- 
nected with  them,  10,3(M. 


REEKS,  TRENHAM,  Esq.  (Index  of  his  Evidence.) 

Evening  Exhibitions. 

Museum  of  Practical  Geology  open  two  evenings  a  week  ; 

great  cost  for  gas,  &c.  13,819-13,831. 
Minerals  and  fossils  cannot  be  properly  inspected  by  gas- 
light, 13,82!). 

Geoloffy. 

Museum  of  Practical  Geology  founded  to  illustrate  indus- 
trial applications  of  geology,  13,818. 
Income  iind  Expenditure. 

Museum  of  Practical  Geology  costs  4,054/.  annually;  of 
500/.    spent  in  gas,  400/.   might  be  saved,    13,818- 
13,831. 
Libraries. 

Valuable    scientific    library    in    Museum    of    Practical 
Geology,  13,818. 
Museum  of  Practical  Geology. 

Museum  of  Practical  Geology,  founded  to  exhibit  indus- 
trial applications  of  geology,  13,816-13,831. 
Evening  exhibition    of   Museum    of   Practical    Geology 
involves  useless  cost,  and  damage  to  specimens,  13,819- 
13,831. 
Natural  History  Specimens. 

Minerals  and  fossils  cannot  be  properiy  studied  by  gas- 
light, 13,829. 

Visitors  to  Museums. 
There  are  about  6,600  evening   visitors   ])er  annum  at 
Museum  of  Practical  Geology,  they  mostly  come  from 
idle  curiosity,  13,823. 


DONNELLY.  Major,  J.    F.   D.,    R.E.     (Index  of  his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Accommodation  wanted  for  Educational  Department  at 

South  Kensington  Museum,  13,833,  13,839. 
The  Patent  and  other  models  at  South  Kensington  might 

be  housed  in  the  southern  arcades  of  the  Horticultural 

Gardens,  13,84?. 


Donnelly,  Major — cont. 
Apparatus  for  Science  Purposes. 

Scientific  apparatus    at    South    Kensington    Museum, 
mostly  presented  by  makers,  13,833-13,838. 
Bethnal  Green  Museum. 

Food   and  Animal   Products'   Collections   from   South 
Kensington  are  now  at  Bethnal  Green,  13,842,  13,843. 

Conservatoire  des  Arts  et  Metiers. 
Patent  and  other  models  at  South  Kensington  should 
form  one  museum  like  the  Conservatoire  des  Arts  et 
Metiers,  13,846-13,851. 
Dublin. 

Cost  of  museums,  &c.,  in  DubHn,  13,859. 
EdinbuTtjh. 

Expense  of  museums,  &c,,  in  Edinburgh,  13,859. 
Education, 

Valuable   Educational  Library  and   Museum  in  South 
Kensington  Museum,  13,833. 
Income  and  Expenditure. 

Cost  of  museums,  Hbraxies,  &c.,  in  Dubhnand  Edinburgh 
for  1873^,  13,859. 
Libraries. 

Educational  library  in  South  Kensington  Museum  con- 
tains .30,000  books  and  pamphlets,  13,833. 
Mechanics. 

The  Patent,  naval,  and  other  models  at  South  Kensing- 
ton should  form  a  museum  for  illustration  of  applied 
mechanics,  13,845-13,851,  13,856,  13,857. 
Patent  Museum. 

The   Patent,  naval,  and    other    models  at   South  Ken- 
sington should  form  one  museum  of  mechanical  arts, 
13,845-13,851,  13,856,  13,857. 
Objection  to  a  museum  specially  for  patents,  13,848. 
Models  in  Patent  Museum  should  not  be  admitted  as 
patents,   but  as   illustrations   of    applied  mechanics, 
13,857. 
Philosophical  Instrument  Makers. 

Philosophical  instruments  at  South  Kensington  Museum 
are  mostly  presented  by  the  makers,  13,834. 
Schools. 
Apparatus  for  elementary  teaching  exhibited  at  South 
Kensington  Museum,  and  sent  out  to  schools,  13,833- 
13,838. 

Science  and  Art  (Ireland)  Commission. 

No    action    taken    upon   Report   of    Science   and   Art 
(Ireland)  Commission,  13,858. 
South  Kensington  Museum. 

South  Kensington  Museum,  and  its  collections  bearing 
on  science,  13,833-13,857. 
Visitors  to  Museums. 
Visitors  to  South  Kensington  Educational  Department 
comprise  clergymen,  school-managers,  teachers,  &c., 
13.833. 
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EESPEGTING  THE 


TINIVEESITIES  OP  LONDON  AND  DURHAM. 


University  of  London. 


RPENTER,  WILLIAM  BENJAMIN,  Esq., 
F.R.S.    (iDdex  of  his  Evidence.) 


M.D.,     Carpenter,  Dr. — cont. 


Age  of  Students. 

London   University    candidates    for    matriculation    are 
between  16  and  18  years  of  age;  the  best  come  from 
good  schools,  7867. 
Science  can  be  well  taught  to  students  of  16  to  17  years 
of  age,  7869. 
Botany. 

Ignorance  of  botany  shown  by  Indian  Civil  Service  and 
London  University  Medical  examinations,  7873-7878. 
Cambridge  University. 
Colleges  at  Cambridge  might  stimulate  original  research 

in  awarding  fellowships,  7897,  7898. 
Rewards  for  science  at  Cambridge  have  had  a  beneficial 
effect;  keen  competition,  7899-7902. 
Chemistry. 
Chemistry  is   one  subject   best   suited    for    beginning 

scientific  study,  7878. 
Advantage  of  chemistry  with  respect  to  mental  training, 
7897. 

Civil  Service  Commission.     See  Indian  Civil  Service. 
Degrees. 

For  London  University  B.Sc.  degree,  the  best  candi- 
dates are  those  who  have  studied  under  professors, 
7870-7872. 

Men  who  have  taken  London  University  B.A.  degree 
can  take  B.Sc.  degree  on  passing  in  additional  sub- 
jects ;  they  mostly  fail,  7871,  7872. 

Mathematics,  logic,  moral  philosophy,  and  mechanical 
philosophy,  are  common  to  B.A.  and  B.Sc.  degrees  of 
London  University,  7871- 

Evidence  of  original  research  might  be  made  a  requisite 
in  London  University  D.Sc.  examinations,  but  not  at 
present,  7882,  7883,  7888. 

In  second  examination  for  London  University  B.Sc. 
degree,  practical  knowledge  should  be  required,  7885- 
7887. 

London  University  science  degrees  established  seven  or 
eight  years;  four  D.Sc.  degrees  taken  last  year;  15  B.Sc. 
degrees  taken  annually,  7889-7893. 
Examinations. 

London  University  matriculation  examination  shows 
that  the  best  students  have  attended  courses,  not 
worked  from  text-books,  7865,  7866,  7870-7872. 

Candidates  at  London  University  matriculation  exami- 
nation are  mostly  16  to  18  years  of  age,  7867. 

The  London  University  matriculation  examination  should 
test  a  complete  school  education,  7867- 

Indian  Civil  Service  exanunations  in  botany  and  zoo- 
logy show  badly  prepared  candidates;  subjects  got 
up  merely  by  reading,  78/3-7877.         ,      ,      tt  ■ 

Large  number  of  failures  in  botany  m  London  Univer- 
sity medical  examinations,  7878. 

London  University  examinations  show  little  advance  of 
scientific  teaching  in  schools,  78/8,  7879. 
See  Degrees. 
Fellowships  and  Scholarships. 

Fair  distribution  of  fellowships  for  science  should  be 
made  by  universities,  7881,  7882,  7897. 

In  awarding  fellowships  by  universities,  evidence  of  ori- 
ginal research  has  not  been  required,  7898. 

Fellowships,  &c.  for  science  awarded  of  late  by  Oxford 
and  Cambridge  have  had  a  beneficial  effect,  7899- 
7902. 


Indian  Civil  Service. 

Want  of  preparation  in  botany  and  zoology  shown  by 
candidates  for  Indian  Civil  Service,  7873-7877- 
Laboratories. 

Laboratory  work  is  required  for  the  scientific  medical, 
but  not  for  B.Sc,  examination,  at  London  University ; 
it  should  be  required  for  B.Sc.  degree,  7887. 
Literature. 

DuU  literary  students  improved  by  study  of  chemistry, 
7897. 

London  University. 

Promotion  of  science  by  London  University,  7865-7896. 
See  Degrees,  Students,  S^c. 
Mathematics. 
Teaching  of  natural  philosophy  solely  from  mathematical 
side  is  objectionable,  7896. 
Medicine. 

Failures  in  botany  in  London  University  scientific  me- 
dical examinations,  7878. 
Laboratory  work  is  required  in  London  University  scien- 
tific medical  examination,  7887. 
Natural  Philosophy. 
Natural  philosophy  is  one  subject  best  adapted  for  be- 
ginning scientific  training,  78/8. 
Objection  to  natural  philosophy  being  taught  solely  from 
the  mathematical  side,  7895. 
Original  Research. 
Want  of  encouragement  to  science  in  universities  mili- 
tates against  pursuit  of  original  research,  7881. 
A   dissertation  involving  research  might  ultimately  (but 
not  at  present)  be  made  indispensable  to  London  Uni- 
versity D.Sc.  degree,  7882,  7883,  7888. 
Fellowships  for  science  given  by  Oxford  and  Cambridge 
would  stimulate  research,  if  research  were  recognised  in 
award  of  fellowships,  7897,  7898. 
Oxford  University. 
Colleges  at  Oxford  might  greatly  stimulate  original  re- 
search in  awarding  fellowships,  7897- 
Rewards  for  science  at  Oxford  University  have  had  a 
most  beneficial  effect,  7899. 
Practical  Instruction. 

Practical  knowledge  should  be  shoivn  in  second  exami- 
nation for   London   University   B.Sc.   degree,  7885- 
7887. 
Saint  John's  College  (Cambridge). 

Science  exhibition  at  St.  John's  College;  12  candidates, 
7901,  7902. 
Scholarships.    See  Fellowships  and  Scholarships. 
Schools. 
For  London  University  matriculation  examination,  can- 
didates from  certain  schools  come  up  well  prepared, 
7866-7868. 
London   University  matriculation  examination    should 

test  a  complete  school  education,  7867- 
Scientific  instruction    can  be    well  given  in    schools  to 

students  of  16  to  17  years  of  age,  7867-7869,  78/8. 
London  University  examinations  show  little  advance  in 

scientific  teaching  in  schools,  7878,  7879. 
If  science  be  introduced  into  endowed  schools,  private 
schools  T^viU  follow  the  example ;  influence  of  univer- 
sities will  be  felt  in  schools,  7894, 
Elementary  scientific  instruction   in  schools  might  be 
given  by  men  not  solely  teachers  of  science,  7895,  7896. 
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Carpenter,  Dr. — confc. 

Science, 

Importance  of  scientific  teaching  in  schools,  as  a  matter 
of  mental  traininf?,  7i^69,  787f^- 

Natural  philosophy  and  chemistry  are  the  subjects  beat 
suited  to  begin  scientific  training,  7^78. 

Scientific  teaching  in  endowed  schools  will  be  followed 
in  private  schools,  7^'f'i-7S96. 

Importance  of  connecting  together  the  different  depart- 
ments of  scientific  teaching.  7^!'5. 

Instance  of  dull  students  in  literature  being  improved  by 
study  of  chemistry,  78f'7- 

Students. 

In  London  University  matriculation  examination,  stu- 
dents who   come  from  good  schools  mostly  succeed, 

7S65-7Sti9. 
Scientific  instruction  can  be  well  given  to  students  of  IG 

to  17  years  of  age,  7y67-7869. 
Successful   students    at  London    University  shown  to 

have  worked  under  professors,  not  from  text-books,  or 

private  study.  7^*70-/ 87-- 
Candidates  for  London  University  degrees,  7H7<^7Bn.'l 
Imperfect  preparation  in  botany  and  zoology  shown  by 

candidates  for  Indian  Civil  Service,  7B73-7B77._ 
Failure   of  students    in   botany  in    London    University 

medical  examinations,  7^78- 


Carpenter,  Dr. — Students— cont. 
In   London   University  scientific    medical  examination 

candidates  are  obliged  to  do  laboratory  work,  7887- 
Instances  of  dull  classical  students  being  improved  by 
study  of  chemistry,  7897. 
See  Degrees. 

In   schools,   elementary  scientific  instruction   could  be 
given  by  general  teachers,  7895,  7896. 

Text-books.  . 

Evil  of  preparing  solely  from  text-books,  as  shown  in 
failures   at   London    University   examinations,   7865- 
7869. 
Trinity  College  {Cambridge). 

Scholarships  for  science  at  Trmity  College ;  limited  b 
members  of  university  ;  keen  competition  ;  seven  can- 
didates, 7900,  79tH. 
Universities. 
Want  of  encouragement  to  science  in  universities  mili- 

tates  against  original  research,  7881. 
Fair  distribution  of  university  rewards  should  be  made; 
good  effect  of  those  already  given,  7881,  7882,  7897- 
7894. 
Zoology. 

Ignorance  of  zoology  shown  by  Indian  Civil  Service  can- 
didates, 78/3-7877. 


University  of  Dtirham. 


LAKK.  The  Very  Rev.  WILLIAM   CHARLES,  D.D. 

flndes  of  his  Kvidencc.) 

Accommodation  for  Science  Purposes. 

Good  rooms  in  AVood  Memorial  Hall  tn  be  used  for  New- 
castle College  of  Physical  Science,  8759,  8819. 

Age  of  Science  Students. 

Students  of  16  or  17  years  of  age  may  be  expected  at 
Newcastle  College  of  Science,  8/6'!. 

Apparatus  for  Science  Purposes. 

Scientific  apparatus  is  furnished  to  Newcastle  ('ollege  of 
Science  by  various  philosophical  societies,  &c.,  8/60. 

Assistant  Professors.  Demonstrators,  and  Teachers. 

Two  skilled  assistants  to  professors  are  to  be  appointed 
at  Newcastle  College  of  Science,  8761. 

Bell,  Mr.  howthian. 

Mr.  Lo^vthian  Bell  on  advantage  of  a  school  of  science, 
and  Newcastle  as  a  locality,  8757,  8795-8798,  8812, 
8H1.3. 

Biology. 

Professorship  of  biology  desirable  at  Newcastle  College 
of  Science;    funds    insufficient    for    this,    8/89-8792, 

rr;i8. 

Objection  to  combining  professorship  of  biology  with 
that  of  geology  and  mineralogy,  8790. 

Bniirding-lirmsfS  for  St  ml  cuts. 

Boarding-houses    for  students  iire  not  rontciiiplatcd    at 

present  for  Newcastle  College  "f  Science,  881*0,  HHl'1  . 
Faibire  of  boarding-htiuse   in   connexion  with  Newcastle 

Medical  Kcliool,  HHL'l . 

Chemistry. 

Professorship  of  clicmiMtry  at  Newcastle  College  (jT  Science, 

H766. 
Chemical  laboratory  in  Iiuildiiig  belonging  to  the  Medical 
Wood  School  at  Newcastle,  88l»:(. 

Durham. 

Divided   opinion   rrs[)ccting   desirability  of  founding   a 

school  of  acieiici;  at  Uurhani  ;  opinion  of  Mr.  Nicholas 

Woorl  in  favour  of  it,  H7-'''7,  8762,  879;i-8H0.1. 
Employers  of  labour  in    Diirlnim  ar(i    now   to  a  great 

extent  favourable  to  the  Newcastle  College  of  Science, 

876ii,  H79-'i-H8U'l. 

Durham  University. 

Durham  University  and  its  connexion    with  Newcastle 
College  of  Science,  H757-87H8. 
See  Lectures,  Students^  t^c. 


Lake,  Rev.  Dr. — cont. 

Education. 

General  education,  mth   especial  reference  to  physical 

science,  should  be  given  at  Newcastle  College  of  Science, 

8774,  8775. 
EvgineeHng. 
Young  men  wishing  to  become  mining  engineers  will 

be  attracted  to  Newcastle  College  of  Science,  8764. 
Failure  of  engineering  course  at  Durham    University; 

the  students  lived  at  a  distance.  8777,  8778. 
Education    of  viewers    has    been    almost   exclusively  in 

engineers'  offices,  8824. 
Difficulties  of  students  articled  to  engineers  in  respect 

to  their  attendance  on  scientific  courses  of  lectures, 

8829,  8830. 
Examinations. 

At  Newcastle  College  of  Science,  preliminary  examina- 
tion will  probably  be  necessary,  8764. 
Durham  University  examinations  in  physical  science ;  to 

be  conducted  by  distinguished  men  ;  to  be  held  at 

Newcastle;  distinctions  to  be  awarded,  8780-8782. 
Newcastle  Medical   School  examinations  are  conducted 

under  authority  of  Durham  University,  8783,  8784. 

Esperimental  Philosophy. 

Professorshii>  of  experimental   phdosopby  at   Newcastle 
College  of  Science,  8766, 
(icotogi/. 

Pnifessorship  of  mineralogy  and   geology  at   Newcastle 

I 'ollege  of  Science,  8766. 
C(mibiniition  of  professorship  of  biology  with    that  of 
geology  ami  mineralogy  not  desirable,  8790. 
Gover7nneiit. 

Government  aid  to  be  solicited  for  Newcastle  College  of 
Science  ;  it  may  fairly  be  claimed,  87/3,  87/4,  SSOh. 
Income  and.  Expenditure. 

1,000/.  a  year  offered  by  Durham  University  to  Newcastle 
College  of  Science;  60,000/.  barely  sufficient  to  start 
the  college;  2,000/.  to  be  devoted  to  professors,  secre- 
tary,   &;c. ;  Government   aid   to    be  asked  for,  8757- 
8776.  8805. 
Two  thirds  of  fees  to  be  given  to  professors  at  Newcastle 
('ollege  of  Science,  8769. 
lia.bnratories. 
There  is  a  chemical  laboratory   at    Newcastle   Medical 
School,  8823. 
hectiires. 

At  Durham  University,  lectures  might  from  time  to  time 
be  given  by  the  Newcastle  scientific  professors,  8763. 
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Lake,  Very  Rev.  Dr. — cont. 
Lectures  at  Newcastle  College  of  Science ;  teaching  is  of 

an  a.dvanced  degcription,  8766-8772. 
Lectures    on    physical    science,    and    examinations,   at 

Durham  University ;   failure  of  engineering  lectures, 

8777-8782. 
Difficulty   of  engineering  articled    students    attending 

scientific  lectures,  8829,  8830. 

heeds. 
A  scientific  college,  founded  at  Leeds,  should  be  affiliated 
to  Durham  University,  8785-8788. 

London. 
Mining  schools  desirable  both  at  London  and  Newcastle, 

but  for  different  purposes,  8805-8811. 
liondon   a  less  favourable  locality  than  Newcastle  in 
which  to  give  practical  instruction  to  a  large  body  of 
men,  8805-8811. 

Mathematics. 

Professorship  of  pure  and  applied  science  at  Newcastle 
College  of  Science;  instruction  to  be  advanced,  8766- 
8768. 

Medicine.     See  Neiocastle  Medical  School. 

Mineralogy. 

Professorship  of  mineralogy  and  geology  at  Newcastle 

College  of  Science,  8766. 
Professorship  of  biology  should  not  be  combined  with 

that  of  mineralogy  and  geology,  8790, 

Mining. 

Students  working  for  high  posts  in  the  mining  profession 
may  be  expected  at  Newcastle  College  of  Science,  8764. 

Mining  schools,  with  different  purposes,  desirable,  both  at 
London  and  Newcastle,  8805-8811. 

Newcastle  College  of  Science  is  to  have  the  character  of 
a  mining  school;  but  no  special  desire  has  been  ex- 
pressed for  a  professorship  of  mining,  8835-8840. 

Newcastle. 

Division  of  opinion  as  to  desirability  of  founding  a  college 
of  science  at  Newcastle,  8757,  8762.  _ 

Durham  University  scientific  examinations  are  to  be  held 
at  Newcastle,  on  account  of  laboratories,  8780-8782, 

Newcastle  a  better  place  than  London  for  practical  scien- 
tific teaching  of  a  large  body  of  men,  8805-8811, 8803, 
8804. 

Surrounding  industries,  and  vicinity  of  Durham  Uni- 
versity, were  the  causes  of  establishing  the  College  of 
Science  at  Newcastle,  8812. 

Newcastle  College  of  Physical  Science. 

Foundation,  &c.  of  Newcastle  College  of  Science,  8757- 
8841. 

See  Professors,  Students,  8fc. 

Newcastle  Medical  School, 

Examinations  at  Newcastle  Medical  School  are  conducted 
under  authority  of  Durham  University,  8783,  8784. 

Assistance  expected  by  Newcastle  College  of  Science 
from  the  Medical  School  at  Newcastle,  8792. 

Newcastle  Medical  School  not  considered  the  only  medi- 
cal school  connected  with  Durham  University,  8/88. 

Failure  of  boarding-house  in  connexion  with  Newcastle 
Medical  School,  8821. 

There  is  a  chemical  laboratory  at  Newcastle  Medical 
School,  8823. 

Northumberland. 

Employers  of  labour  in  Northumberland  favourable  lo 
Newcastle  College  of  Science,  8757,  8762. 

Northumberland,  Duke  of. 

Offer  of  funds,  hy  late  Duke  of  Northumberland,  to  found 
a  college  of  science  at  Durham,  8762,  8793. 

Owens'  College. 
Newcastle  College  of  Science  should  ultimately  become 
like  Owens'  College,  8769,  8774. 

Practical  Instruction. 

For  practically  instructing  a  large  body  of  men,  New- 
castle a  better  place  than  London,  8805-8811. 

Professors. 

Newcastle  College  of  Science  is  to  have  four  professors ; 
they  will  have  two  thirds  of  the  fees,  8761,  8769. 

Professors  living  at  Durham  could  not  lecture  in  New- 
castle College  of  Science,  8763. 

The  amaU  amount  of  scientific  instruction  required  at 
Durham  University  can  be  given  by  professors  at 
Newcastle,  8763. 


Lake,  Very  Rev.  Dr. — cont. 
Professorships. 

Newcastle  College  of  Science  will  have  four  professorships, 
viz.,  mathematics,  chemistry,  experimental  philosophy, 

and  mineralogy  and  geology,  8766,  8768. 

Professorships  in  English,  French,  and  German  should 
be  added  to  Newcastle  College  of  Science,  8774,  8775. 

Professorship  of  biology  desirable  at  Newcastle  College 
of  Science;  funds  insufficient,  8/89-8792,  8838. 

Professors  nips  of  mining,  civil  engineering,  and  chemical 
technology  not  contemplated  at  present  at  Newcastle 
College  of  Science,  8817,  8818,  8836-8840. 

Desirable  to  establish  at  Newcastle  just  those  professor- 
ships valuable  to  the  great  works  of  the  north,  8840. 

Religion. 
No  religious  test  to  be  imposed  at  Newcastle  College  of 
Science,  8822. 

Royal  School  of  Mines. 

Education  given  at  the  Royal  School  of  Mines  but  little 
influences  education  in  the  north,  8805-8811. 

Science. 

Establishment  of  the  Newcastle  College  of  Science,  8757- 

884  L 
Majority  of  employers  in  the  north  appreciate  scientific 

instruction,  8/95-8804. 

Students. 

Varieties  of  students,  especially  mining  engineers,  ex- 
pected at  Newcastle  College  of  Science,  8764. 

Preliminary  examination  wdl  probably  be  necessary  for 
students  at  Newcastle  College  of  Science,  8764. 

Newcastle  College  of  Science  students  expected  to  come 
prepared  in  mathematics,  &c.,  8767,  8768. 

Scientific  instruction  and  examinations  for  Durham  Uni- 
versity students,  8769-8782. 

No  religious  test  to  be  imposed  on  students  at  Newcastle 
College  of  Science,  8822. 

Students  articled  to  engineers  have  difficulty  in  attending 
scientific  courses,  8829,  8830. 

Wood,  Mr.  Nicholas. 
Evidence  of  Mr.  Nicholas  Wood  in  favour  of  a  school  of 
science,  and  Durham  as  a  locality,  8757,  8795-8/93, 


BELL,  ISAAC  LOWTHIAN,  Esq.     (Index  of  his  Evi- 
dence.) 

Accommodation  for  Science  Purposes. 

Good  lecture  rooms  provided  for  Newcastle  College  of 
Physical  Science  ;  it  should  have  a  building  of  its  own  ; 
the  laboratory  arrangements  deficient,  9193,  9194. 

Arlizans. 

Artizans  likely  to  devise  improvements  iu  mechanical, 
not  in  chemical,  operations,  9169,  91/0. 

Belgium. 

In  Belgium,  where  practical  science  is  required,  scientific 
men  and  science  schools  are  to  be  found,  9158. 

Biology. 

A  chair  of  biology  will  be  desirable  for  Newcastle  College 
ofScience,  9153,  9195. 

Chemistry. 

Chemistry  is    one    subject  of  instruction    at    Newcastle 

College  of  Science,  9153,  9155. 
Apprenticeship  in  chemical  works  should  be    preceded 

by  scientific  instruction,  91/8-9182. 
Chemical  laboratory  arrangements  in  Newcastle  College 

of  Science  are  deficient,  9193,  9194. 

Continent. 
On  the  continant  there  are  many  eminent  scientific  men 
devoted  to  questions  of  applied  science,  915/,  9158. 

Durham  University. 

Durham  University  originated  the  movement  for  founding 

Newcastle  College  of  Science ;  advantage  of  affiliation, 

9151,  9198,  9199. 
Durham  University  elects  two  professors  at  Newcastle 

College  of  Science,  and  gives  1,000/.  a  year,  9200- 

9202. 

Engineering. 

A   chair  of  civil   and   mechanical    engineering  -will  be 

desirable  at  Newcastle  College  of  Science,  9153,  9154. 

Apprenticeship  in  engineering  works  should  be  preceded 

by  scientific  instruction,  91/8-9191. 
Objection  to  college  workshops  for  engineering  students, 
9186-9191, 
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Bell,  I.  L.,  Esq.— cont. 

England.  .     ,       .  ,  4.  j    • 

Instruction  in   metallurgical  science  much  wanted   in 

England;  more  common   on   the  continent,    9155- 
9158. 

"Where  practical  science  is  required,  in  France,  scientific 
men  and  science  schools  are  to  be  found,  9158. 

Geology  is  one  subject  of  instruction  at  Newcaatlc  College 
of  Science,  9153. 

Germany. 

In  Germany,  scientific  men  and  science  schools  are  iound 
where  practical  science  is  required,  9158. 

Government. 
Government  should  aid  local  effort  in  respect  to  New- 
castle CoUege  of  Science,  &c.,  9156-9161,  9196,  9199. 
9201. 

Income  and  Expenditure. 

30,000/.  required  for  Newcastle  College  of  Science  le 
nearly  raised;  1,000/,  a  year  contributed  by  Durham 
University;  Government  aid  desirable,  9150,  9151, 
9156-9161,  9199-9202. 

haboratories. 

Laboratory  arrangements  in  Newcastle  College  of  Science 
are  deficient,  9193,  9194. 

London. 

London  is  not  the  best  place  for  teaching  science  in  its 
applications,  9157,  9158. 

Manvfactures. 

Men  seeking  to  become  managers  of  manufaetories  will 

probably  enter  Newcastle  College  of  Science,  9164,  9165. 
Most  of  the  great  improvements  in  iron  manufacture 

have  emanated  from  England,  9166-9177. 
Scientific  men  devoted  to  research,  &c.  should  be  placed 

in  manufacturing  centres,  9174-9177- 
Apprenticeship  in  chemical  manufactories,  &c.  should  be 

preceded  by  scientific  instruction,  9178-9182. 

Mathematics. 

Mathematics,  piu-e  and  applied,  is  one  subject  of  in- 
struction at  Newcastle  College  of  Science,  9153. 

Metallurgy . 

Instruction  in  metallurgical  science  is  much  wanted  in 
this  country.  9155-9158. 

Enumeration  of  distinguished  foreigners  devoted  to  prac- 
tical operations  of  metallurgy,  9157. 

Important  English  inventions  in  manufacture  of  iron, 
&c.,  9166-9177. 

Apprenticeship  in  metallurgical  works  should  be  preceded 
by  scientific  instruction,  9178-9182, 
Mineralogy . 

Mineralogy  is  one  subject  of  instruction  at  Newcastle 
College  of  Science,  9163. 
Mining. 

A  chair  of  mining  will  become  desirable  at  Newcastle 
CoUege  of  Science,  9153,  9154. 

Navigation. 
~^nr  navif 

castle  College  of  Science, 

Nevicfutle  College  of  Physical  Science. 

Foundation,  &c.  of  Newcastle  College  of  Physical  Science, 
9161-9197. 

See  Professors,  Sludenls,  ^c. 
Original  Hesearch. 

Scientific  men,  devoted  to  original   research,  shuuld    lie 
placed  in  inrlustrial  centres,  9174-9177- 
Physics. 

Physics  is  one  subject  of  instruction  at  Newcastle  Col- 
lege of  Science,  9),W. 
Practical  Instruction. 

Engineers,    chemists,    Ac.    should    not    have    |iractical 
workshop  instruction  simultaneously  with  theoretical 
teaching,  9178-9187. 
Objection  to  college  workshoi)s  fnr  practical  instruction 
9186-9191. 

Professor. ships. 

I'our  professorships  provided  for  Newcastle  College  of 
Science;  profefisorshi[i  of  biology,  in  addition  de- 
sirable, 9195. 

Royal  School  of  Mines. 
Koyal  School  of  Mines  affords  the  means  of  acquiring  a 
mvind  scientific  education,  9157,  9162,  9163. 


For  navigation,  a  chair  may  become  desirable  at  New- 
"     "    ""  "      "  91.54. 


Bell,  I.  L.,  Esq. — coat. 
Science. 

Necessity  of  scientific  education  for  conduct  "of  lai^e 
induatriea,  9152. 

Mathematics,  chemistry,  geology,  mineralogy,  and  phy- 
sics are  subjects  of  inBtruction  in  Newcastle  College 
of  Science ;  biology,  mining,  navigation,  &c.  may 
ultimately  be  added,  9153-9155. 

Instruction  in  metallurgical  science  is  much  wanted  in 
this  country;  it  is  more  common  abroad,  9155-9158. 

Science  colleges  should  be  aided  by  Government,  9156- 
9161. 

In  industrial  centres,  there  should  be  scientific  men 
to  explain  the  surrounding  phenomena,  9157,  9158, 
9174-9177. 

On  the  continent  there  are  scientific  schools  in  placee 
where  practical  science  is  required,  9157,  9158. 

Most  of  the  great  improvements  in  iron  manufacture 
have  emanated  from  England,  9166-9177- 

Theoretical  science  formerly  disregarded  by  manufac- 
turers; more  just  appreciation  now,  9171-9177- 

ScJentific  instruction  of  apprentices  to  engineers,  &c.  has 
been  neglected ;  simultaneous  college  and  workshop 
instruction  not  desirable  for  them,  9178-9191. 

Students. 

Men  seeking  to  become  managers  of  manufactories,' &c. 

would  probably  enter  Newcastle  College  of  Science 

9164,9165. 
Students  of  applied  science  should  not  have  simultaneous 

practical  instruction;  science  should  be  learned  before 

apprenticeship,  91/8-9191, 
Objection  to  college  workshops  for  students,  9186-9191. 

Sweden. 

In  Sweden,  where  practical  science  is  required,  scientific 
men  and  science  schools  are  to  be  found,  9158. 

Workshops  in  Colleges. 
Objection  to  estabbshment  of  workshops  in  connexion 
with  colleges,  9186-9191. 


ARMSTRONG,  Sir  WILLIAM  G.     (Inde.x   of   his  Evi- 
dence.) 

Accommodation  for  Science  Purposes. 

Present  accommodation  for  Newcastle  College  of  Phy- 
sical Science  is  a  makeshift;  separate  buildings  will  be 
essential,  9216. 

Age  of  Students. 

Students  destined  for  business  should  acquire  their  edu- 
cation before  16  or  1/  years  of  age,  9242. 

Agriculture. 

Great  want  of  scientific  knowledge  among  persons  en- 
gaged in  agriculture,  9204,  9255,  9260,  9261. 

Agriculturists  have  in  some  degree  encouraged  the  New- 
castle College  of  Science,  9260. 

Chemistry . 
Want  of  scientific  knowledge  among  persons  engaged  in 
chemical  manufactures,  9204-9206. 
Continent. 

Local  scientific  colleges  are  more  common  on  the  conti- 
nent than  in  England,  9236. 

l^dncation. 
Defective  education  in    science    of  persons   engaged  in 
manufactures,  agriculture,  &c..  9204-9206, 
Elsvnck. 

At  Pllawick,  there  are  evening  science  classes,  largely 
attended ;  students  arc  selected  for  appointments. 
;*22;*-92.35.  *^ 

Enginerrinf/. 

(Jrcat  want  of  scientific  knowledge  among  persons  engaged 
m  engineering,  9205. 

Engl  find. 

Local  scientific  colleges  arc  more  common  on  the  conti- 
nent than  in  I'higland,  92.'i6. 

Evening  Classes. 

Kvening  instruction  at  Newcastle  College  of  Science 
<,oXl]'rji"''  ^'*''^^'^^'''  apprentices,  artificers,  &c.,  9208, 

^'''l?"*"Vir"'"''''  '"^^""''^   ''^   Elswick    largely   attended. 

Gnvernmenl . 
Newcastle  College  of  Science    has  a  sound   claim   to 
Government  aid.  9212-9216,  9250,  9253. 
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Armstrong,  Sir  W.  G. — cont. 
Income  and  Expenditure. 

Government  aid  should  be  given  to  the  funds  of  Newcastle 

College  of  Science,  9212-9216,  9250,  9253. 
Liberal  contributions  made  by  employers  of  labour  to 

Newcastle  College  of  Science,  9217. 
With  larger  funds,  Newcastle  College  of  Science  could  be 
more  efficient ;  annual  income  will  be  mainly  expended 
on  professors,  9250,  9251. 
Leeds. 

A  science  college  at  Leeds  desirable,  9259. 
hondon, 

London  ia  too  distant  from  manufacturing  centres  for  a 
science  college,  9218-9221. 
Manufactures, 

Want  of  scientific  knowledge  among  persons  engaged  in 

manufactures,  9204-9206,  9255,  9257-9260. 
Apprentices  in  manufactories  commence  at  about  16  years 
of  age;  foremen  appointed  at  21  ;  latter  usually  ad- 
vance to  higher  appointments,  9227,  9228. 
Mines. 

Want  of  scientific  knowledge  among  persons  engaged  in 
mines,  9204. 
Newcastle  College  of  Physical  Science. 

Foundation,  &c.  of  Newcastle  College  of  Science,  9202- 
9252. 

See  Professors,  Students,  J^c. 
Practical  Instruction. 

Practical  scientific  instruction  best  given  in  workshops ; 

objection  to  workshops  in  colleges,  9224,  9225. 
Practical  instruction  in  a  manufactory,  alternated  with 
scientific   instruction  in  a  college,  desirable  in  some 
respects,  9237-9246, 
Professors. 

Four  professors  appointed  for  Newcastle  College  of 
Science;  the  number  must  be  increased,  9210,9211, 
9252. 


Armstrong,  Sir  W.  G. — Professors. — cont. 

Present  annual  income  of  Newcastle  College  of  Science 
will  be  mainly  apphed  to  professors,  9251,  9252. 

Science. 

Importance  of  establishing  a  number  of  science  colleges 
throughout  the  country,  9202-9261. 

Want  of  scientific  knowledge  among  manufacturers,  en- 
gineers, miners,  agriculturists,  &c.,  9204-9206,  9255- 
9261. 

Increasing  importance  of  scientific  knowledge  felt  by  "em- 
ployers of  labour ;  contributions  to  Newcastle  College 
of  Science  show  this,  9217. 

Instruction  given  in  Newcastle  College  of  Science  should 
be  mainly  scientific,  9223-9225. 

Practical  scientific  knowledge  is  best  acquired  in  actual 
business ;  objection  to  workshops  attached  to  colleges, 
9224,  9225. 

Local  scientific  colleges  more  common  on  the  continent 
than  in  England,  9236. 

Alternation  of  practical  work  in  a  manufactory  and 
scientific  instruction  in  a  college,  though  desirable^ 
might  clash  ^vith  interests  of  employers,  9237-9246. 

Students. 

Students  should  enter  Newcastle  College  of  Science  im- 
mediately on  leaving  school,  9208. 

Workshops  in  colleges  not  desirable  for  students,  9224, 
9225. 

Students  at  Newcastle  College  of  Science  might  study 
until  16,  and  continue  their  education  in  evening 
classes,  9229-9233. 

Great  number  of  students  in  evening  classes  at  Elswick  ; 
distinguished  students  promoted,  9233-9235. 

Alternation  of  manufactory  instruction  mth  college  in- 
struction might  be  desirable  for  students,  but  not  for 
employers,  9237-9246. 

Students  who  are  to  engage  in  business  should  finish 
their  studies  by  16  or  I?  years  of  age,  9242, 
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ANALYSES   OF  EVIDENCE 


KESPECTING 


UNIYERSITY  COLLEGE  AND  KING'S  COLLEGE,  LONDON,  AND 
OWENS  COLLEGE,  MANCHESTER. 


University  jCoUege,  London. 


ROBSON,  JOHN,  Esq.,  B.A.     (Index  of  his  Evidence.) 
Accommodation  for  Science  Purposes. 

Museums,  laboratories,  &c.  at  University  College,  Lon  - 
don ;  larger  laboratories  needed ;    physical  laboratory 
of  great  ser\'ice,  7132,  7134. 
Age  of  Science  Students. 

At  University  College  School  boys  be^'in  science  at    14 
to  Id  years  of  age,  714(>-71-I8. 
Apparatus  for  Science  Purposes. 

Provision  of  physical  apjiaratus   by  University  College 
and  School;  more  wanted,  7134,  7152-/155. 
Arithjnetic. 

In  University  College  School  the  teaching  of  arithmetic 
receives  special  attention,  714(). 
Assista7it  Professors. 

University  College  wants  funds  for  providing  professors 
with  assistants,  7134. 
Chemistry . 
Birkbeck  Chemical  Laboratory  at   University   College. 
London;  partly  subscribed  for   by  mechanics'  insti- 
tutes; has  about  30  students,  7132,  713-1. 
Chemistry  class   at  University  College    pays    the  best ; 
expenses    are    heavy  ;    special    arrangement    between 
council  and  professor  for  this  class,  7135. 
Chemical  instruction  fonnerly  given  to  Revenue  Depart- 
ment of&eers  at  University  College,  7142. 
Theoretical  and  practical  chemistry  is  taught  in  Univer- 
sity College  School,  7144,  7147,  7151. 
Children. 

Boys  of  University  College  School  begin  science  at  14  to 

15  years  of  age  ;  they  have  instruction  in  mathematics. 

chemistry,  physics,  economic  science,  &c,,  714.'i-715'^- 

GOO   boys    in  University  College    School ;    a    large    and 

increasing  number  pass  into  the  College,  7141),  7150. 

Contributions  for  Educational  Purposes.     See  Income  and 

Expenditure. 
Uegrees. 

'i'he  Jiondon  University  enabled  students  of  University 
College   to    obtain    academical    degrees    with    greater 
facility,  there  being  no  religious  test,  7132. 
Numerous  degrees,  ike.  gained  by  former  students  of  Uni- 
versity College,  714!*,  7150. 
De  Morijan,  Professor. 

Successful  teaching  of  mathematics  at  University  (Jullegc 
by  Professor  De  Morgan,  714*). 
Economic  Science. 

Econ<iinic  science  is  taught  at  University  College  School ; 
it  was  begun  by  Mr.  Shields,  7l5(i-71.1H. 
Fine  Arts. 

Instruction  in  the  fine  arts  is  now  given  at  Univcrsitj,' 

College,  713.'J. 
Liberal  contributions  made  by  two  members  of  University 
College  in  aid  of  tlie  Sladc  Sclnjol  of  Eiue  Arts,  7142. 
Government. 

No  grant  from  Government  lias  ever  been  received  by 

University  College,  Linulon,  7132. 
Institutions  supported  by  Government  have  done  harm 
to    University    College    in    drawing    away    professors 

7L3e,  7137. 

Government  aid   should  be  given  to  University  College 
for  training  men  for  public  aervice,  713H-7142. 


RoBSON,  J.,  Esq.^cont. 
Income  and  Expenditure. 

University  College  funds;  liberal  private  contributions; 
30,000/.  spent  on  land,  125,000/.  on  buildings  and 
furniture,  nearly  4,500/,  on  library,  16,000/.  on  mu- 
seums, and  3,000/.  on  chemical  laboratory;  revenues 
inadequate  for  science,  7132-7142. 

To  ISfiy,  1^,393/.,  beyond  share  of  fees,  was  expended  on 
University  College;  and  10,000/.  on  incomes,  retiring 
allowances,  &c.  of  professors,  7132. 

Professors  of  University  College  are  badly  paid ;  their 
stipends  range  from  50/.  to  600/.,  averaging  about 
100/.  a  year,  7135. 

Students'  fees  at  University  College ;  expenses  of  College 
keep  down  professors'  remuneration,  and  necessitate 
high  scale  of  fees,  7135. 

Balance  of  School  fees  at  University  College  goes  to 
general  support  of  institution,  7143. 

Indian  Civil  Engineering  College  (Cooper's  Hill). 

Memorial  of  University  College  with  respect  to  the  Go- 
vernment competition  at  Cooper's  Hill  College,  713S. 

Indian  Telegraph  Department. 

Indian  Telegraph  Department  officers  have  been  In- 
structed at  University  College,  without  special  payment 
from  Government,  7134,  713.'). 

La/ioratories. 

Birkbeck  Chemical  Laboratory  at  University  College 
cost  3,0011/.  ;  accommodates  about  30  students,  7132, 
7134. 

Physical  laboratory  at  University  College  has  been  of 
great  service,  especially  to  telegraph  students,  7134. 

Extension  of  laboratories  needed  at  University  College, 
7134. 

Chemical  (but  no  physical)  laboratory  for  boys  at  Uni- 
versity College  School,  7144,  714",  7151^7155. 

Ladies. 

Ladies  can  now  receive  instruction  at  University  College, 
7133. 

Liangiiages. 
Short  time  given  to  classics  at  University  School ;  many 
boys  learn  neither  Latin  nor^Greek,  7145. 

Libra  ries. 
Nearly  -1,500/,    was    spent    i 
^132. 


founding   the   library  at 


University  College. 

London  University. 

"  The  University  of  London  "  was  the  original  title  of 
University  ('ollege  ;    the  College  resigned  the  name 
without  State  comjiensation  ;    College  students  have 
benefited  in  regard  to  gaining  degrees,  7132. 
Mathematics. 

Mathematical  instruction  is  carried  higher  at  University 
College  School  than  at  most  schools.  7144,  7146. 

Successful  teaching  of  mathematics  at  University  College 
I)y  Professor  Do  Morgan,  7146. 

University   College  has  always   produced    an    unusual 
number  of  good  mathematicians,  7149. 

Mechanics'  Institutes, 
The  Birkbeck  Chemical  Laboratory  at  University  Col- 
lege was  partly  built  by  subscriptions  from  mechanicB' 
inatitutCB,  7134, 


ANALYSE;^    OF    EVIDENCE    RESPECTING  UXIVEIiSlTY    COLLEGE,    LONDON. 


RoBSON,  J.J  Esq. — cont. 
Museums. 

Museums  of  anatomy,  materia  medica,  chemistry,  phy- 
sics, physiology,  and  zooloi^y,  at  University  College ; 
large  sums  spent  on  them,  7132. 
Parliament. 

Important  position  gained  by  "  University  of  London  " 

in  1835,  by  vote  of  House  of  Coramona,  7132. 
Act  of  Parliament  passed  in  ISG!',  for  extinguishing  pro- 
prietary rights  and    removing    certain   restrictions    in 
University  College,  7133. 
Physics. 

University  College  physical  lalioratory,  fitted  up  at  in- 
stance of  Professor  Carey  Foster;  it  has  done  great 
service,  especially  to  telegraph  students,  7134. 
Physics'  instruction,  with  experiments,  is  given  to  lioys 
of  University  College  School ;  there  is  no  laboratory, 
7144,7147,7152-7155. 
Many  men  now  eminent  in  physical  science  were  for- 
merly students  of  University  College,  7150. 
Practical  Instruction. 

Practical  instruction  in  chemistry  and  physics  is  given  at 

University  College,  713-1. 
Practical  instruction  in  chemistry  is    given  to  boys   of 
University  College  School,  7M4,  7147,  7151. 
Professors. 

10,000/,  expended  by  University  College  in  aid  of  pro- 
fessors' incomes,  retiring  allowances,  &c.,  7132. 
Want  of  funds  at  University  College  for  providing  pro- 
fessors with  assistants,  7134. 
Professor  of  physics  at  University  College  devotes  nmdi 

time  to  few  students,  7134. 
University    College     professors    are   badly    paid;     their 
stipends  range  from  507.  to    (IQO/.,  averaging    about 
100/.  a  year,  7135. 
Instances  of  University  College  professors  leaving  through 
competition  of  State-aided  institutions,  7136. 
Relii/ion. 

London  University  degrees  are  conferred  without  reli- 
gious test;  University  College  students  have  profited 
by  this  system,  7132. 
Revenue  Department. 

Large  number  of  Revenue  Department  ofiicers  formerly 
instructed  in  chemistry  at  University  College,  7142. 
Science. 

Resources  of  University  College  are  quite  inadequate  for 

science  purposes,  7131. 
Chemistry,  physics,  economic  science,  &c.  are  taught  in 
University  College  School;  boys  begin  science  gene- 
rally at  14  to  15  years  of  age,  7143-/168. 
Shields,  Mr. 

Economic  science  instruction  at  University  College 
School  was  begun  by  Mr.  Shields,  7157,  7158. 

Slade,  Mr. 

Slade  School  of  Fine  Arts  at  University  (^lollege ;  money 
given  by  Mr.  Slade's  executors  was  insufficient;  sup- 
plemented by  members  of  the  College,  7142. 
Students. 

Students  of  University  College,  London,  have  profited 
from  faciUty  of  obtaining  London  University  degrees, 
7132. 

Practical  instruction  of  students  m  University  College 
laboratories,  7134. 

Fees  of  University  College  students  ;  expenses  of  College 
necessitate  a  high  scale,  which  tends  to  diminish  num- 
ber of  students,  7135. 

Many  Revenue  Department  officers  were  formerly  in- 
structed at  University  College,  7142. 

Numerous  degi-ees,  &c.  gained  hy  former  students  of 
University  College,  7149,  7150. 

Superannuatiom. 

Provision  of  retiring  allowances  for  University  College 
professors,  7132. 
Telegraph    Department    {Indian).     See    Indian    Teleyraph 

Department. 
University  College  [London). 
Promotion  of  science,  &c.  at  University  College,  7132- 
7158. 

See  Professors,  Students,  Sf-c. 
XJaiosrsity  College  School. 
University  College  School;  boys  begin  science  at  14  to 
15  years  ;  they  learn  mathematics,  physics,  chemistry, 
and  economic  science,  7143-7158. 
Instruction  at    University  College   School   differs  from 
many    schools ;    shorter    time    for    classics  ;    parents 
choose  subjects;  many  boys  do   not  learn  Latin   or 
Greek,  7144,7145. 


RoBsoN,  J.,  Esq. —  University  College  School— cont. 

Teacliing  of  arii,hmetic  receives  a  large  amount  of  atten- 
tion at  University  College  School,  7146". 
500  hoys  in  University  College  School ;  a  great  and  in- 
creasing number  pass  into  the  College,  7149,  ri50. 
University  of  London.     See  London  Unicerslly. 


WILLIAMSON,    Dr.    ALEXANDER     WM.,      T.R.S. 

(Index  of  his  Evidence.) 

Apparatus  for  Science  Purposes. 

Want  of  provision  for  apparatus  for  chemical  instruction 
nnd  research    is  a    drawback  at  University  College  ; 
endowment  would  remedy  this,  7159,  71<j5,  71 1)6,  7178. 
Applied  Mechanics. 

Chair   of  applied   mechanics    at    University    College   is 
vacant  from  want  of  resources;  is  an  important  chair, 
and  should  be  upheld,  71/0,  71/1. 
Assistant  Professors,  Demonstrators,  6)-c. 

Want  of  provision  for  assistants  in  chemical  dejiartment 

has  been  a  drawback  at  University  College,  7159. 
Professor  of  chemistry  at  University  College  has   two 
assistants,  paid  for  by  himself;  he  also  employs  senior 
students,  who  give  their  services,  71G4. 
Bonn . 

Good  space  for  students  in  the  laboratories  at  Bonn, 
71S5. 
Chemistry. 

Absence  of  supplies  for  assistants,  apparatus,   &c.,  for 
chemical  teaching,  has  been  a  drawback  at  University 
College,  London,  7159. 
At  University  College,  the  chair  of  chemistry  is  among 
llie  most  remunerative ;  present  ])rofessor  holds  two 
chairs,  chemistry  and  analytical  chennstry,  71(>0-71f>2. 
In    department    of   practical    chemistry    at    University 
College,  there  ai-e  two  regular  assistants,  besides  senior 
students  who  assist  voluntarily,  7164. 
If  chair  of  chemistry  at  University  College  were  endowed, 
better   apparatus,    and    means   of  pursuing   research, 
would  result,  7165,  71/8. 
Professor  of  chemistry  at  University  College  should  not 

be  independent  of  fees,  7166. 
General  belief  that  Government  chemical  appointments 
are  more  easily  obtained  by  attending  a  Government 
science  school,  7181,  7181c;. 
Manufactures  open  a  great  career  to  young  chemists ; 
manufacturers'  sons  study  at  University  College,  7181a, 
7182. 
In  liirkbeck  Chemical  Laboratory  at  University  College 
the  instruction  is  general,  but  modified  in  special  cases, 
7183-7192.  _ 
No  text-book  is  made  use  of  in  the  chemical  lahoratorv 

at  University  College,  7193. 
Many  teachers  of  chemistry  have  been  trained  at  Uni- 
versity College,  7194. 
Chemical    instruction    in    schools    should    be    given    by 
men  who  have  had  practical  in-jtrnction  under   pro- 
fessors, 7196-7201. 
Engiiieerivg. 

University  College  efficiently  prejiares  men  for  the  pro- 
fessional study  of  engineering,  7170. 
Government. 
Students  from  Indian  Telegraph  and  Inland  Revenue 
departments  at  University  College;  no  special  payment 
received  from  Government  for  them,  7168,  7169. 
If  State  aid  were  given  to  University  College,  men  could 
be  educated  there  for  special  Government  depai'tments, 
7170,7171. 
Comi)etition  of  Government  institutions  with  University 
College;  students  attend  Government  institutions  in 
hope  of  obtaining  public  appointments,  7176-7lHla, 
Income  and  Expenditure. 

Fees  at  University  College  ;  professor  of  chemistry  pro- 
vides assistants  out  of  his  fees ;  College  mostly  takes 
one  third  of  professors'  fees ;  tendency  to  raise  fees, 
which  is  objectionable ;  a  professor  should  not  be  in- 
dependent of  fees,  7159-7163,  7166. 
Endowment  of  chair  of  chemistry  at  University  College 
would  allow  provision  of  better  apparatus  for  teaching 
and  research,  7165,  7166. 
For  Government  men,  instructed  at  University  College, 
no  payment  beyond  the  fees  has  been  received,  7168, 
7169. 
Indian  Telegraph  Department. 

Students  sent  for  instruction  in  telegraphy  from  Indian 
Telegraph  Department  to  University  College,  7168.. 
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Williamson,  Dr.— cont. 
Inland  Revenue. 

Students  from  Inland  Revenue  depai-tment  have  received 
instruction  in  University  College,  7170. 

Laboratories. 

For  University  CoUefje  cliemicul  laboratory,  professor's 
fees  are  deducted  one  fifth  instead  of  one  third,  7160. 

In  University  College  chemical  laboratory,  professor  has 
t\vo  assistants,  besides  students  who  voluntarily  assist, 
7164. 

Birkbeck  Chemical  Laboratory  at  University  College 
accommodates  24  students ;  instruction  is  continued 
all  day ;  space  confined ;  teaching  is  general,  but  modi- 
fied in  view  of  special  professions,  71^*^-71!^^. 

More  space  for  students  in  laboratories  at  Honn,  &c. 
than  in  those  at  University  College,  71B5, 

No  text-book  used  in  chemical  laboratory  at  University 
College,  71!':i. 
Mamifactiires. 

Manufactures  afford  a  great  career  for  young  chemists ; 
manufacturers'    sons     study     at     University    College, 
7181«.  7182. 
Originul  Research. 

Original  research  is  tlie  higher  part  of  the  duties  of  a 
professor  ;  endowment  of  chemistry  chair  at  University 
College  would  facihtate  this,  71'i5,  716(i. 

No  apparatus  for  original  chemical  research  has  been 
provided  by  University  College,  TM^. 

Practical  Instruction. 

Practical  instruction  in  chemistiy  at  University  College  ; 

many  students  voluntarily  assist  the  professor,  7159- 

7164. 
Advantage  of  practical  instruction  in  chemistry  under  a 

professor  to  men  studying  to  become  teachers,  71''6-v 

7201. 

Vrofessors. 

frofessor  of  chemistry  at  University  College  provides 
two  assistants  out  of  his  fees  students  assist  him 
voluntarily,  7159,  7164. 

University  College  chemistry  professor  holds  two  chairs, 
chemistry  and  analytical  chemistry,  7161. 

Inducement  to  University  College  professors  to  raise 
fees,  as  their  source  of  remuneration ;  professors  are 
anxious  to  keep  down  feesas  much  as  possible,  7163. 

Promotion  of  original  research  is  the  higher  part  of  a 
professor's  duty,  7165. 

Endowments  at  University  College  would  cause  pro- 
fessors to  look  more  to  its  general  interests,  7165. 

Professors  of  University  College,  aided  by  Government, 
could  train  men  for  pubhc  appointments,  7170,  7171. 

Professor  of  chemistry  at  University  College  not  provided 
with  apparatus  for  original  research,  7178. 

Advantage  to  students  of  being   engaged    in  practical 
work  under  professors,  7191*. 
Professor  ships. 

University  College  professorship  of  applied    mechanics 
is  vacant ;  this  chair  should  be  upheld,  7170,  7171. 
Schools. 

For  teaching  chemistry  in  endowed  schools,  one  year's 
practice  in  teaching  (the  suljject-matter  having  been 
learned)  would  be  sufficient,  71!>6-71.9H. 

For  teaching  chemistry  in  elementary  schools,  the  master 
should  have  previously  assisted  a  professor  for  three 
months,  7199-7201. 
^cvmce. 

Promotion  of  chemical  science,  ikv..  at  Universitv  (JoIIcl'c 
7159-7199.  "  ^ 

Application  of    scientiUc  princiiilcs  to  |irofcs8ional  pur- 
poses rnight  be  more  extended  ut  Uiiivcr«itv  Collc-'c 
7170,7171. 
atudenls. 

University  College  studcntf^  volmilurily  aid  |.n>rcss(.r  ol 
chemistry  ni  pnietical  dc|.artrpicnt -.  advantai/e  ..f  thin 
to  students,  71(W,  7i;>!*. 

Indian  Telegraph  and  Inland  Itcveuiie  d.^pintrnerit^i  have 
sent  stutlcnta  for  instraclion  to  University  CollcLa- 
7UiH,  7169.  ^  Vvoric^L, 

Students,  and   also  their    pafcntH,    choose    (iovenunnit 

educational  infitil,iition,f  in  view  of  public  Hniiuiritmeiits 

as  chemiMts,  &e.,  7176-7!K1«. 
For  students  of  chemistry,  mtimilactures  aU'ord  a 'nTat 

career,  71Hla,  TlWZ. 
In    the    JJirkbeok    (Jhcmical    Lahoraiory    i(,f,    University 

College,  students   finishing    tl.cir    instroetion    receive 

specially  modified  teaching,  7 1  h;(-7  I  !>L'. 
Good  amount  of  space  allowed  to  studentij  in  rceentlv 

built  laboratories,  7185.  ^ 


WiLLiAMso>f,  Dr. — cont. 

Teachers. 
Teachers  of  chemistry  have  been  trained  at  University 
College,  7194. 
Telegraphy.     See  Indian  Teleyraph  Department. 
Text'books. 
No  text-book  is  used  in  chemical   laboratory  at    Uni- 
versity College,  7193. 
University  College  (London). 
Promotion  of  chemical  science,  &c.  at  University  College, 
7169-7199. 

See  Professors,  Students,  ^-c. 


FOSTER,  Professor  GEORGE  CAREY,  B.A.,  F.R.S. 

{Index  of  his  Evidence.) 

Acconunodationfor  Science  Purposes. 

University  College  physical  laboratory  is  unsuitable; 
thousands  of  pounds  required  for  jjroper  rooms,  7799- 
7H0;-(. 

Difficulty  of  jtrovidmg  accommodation  for  giving  in- 
struction in  light  at  University  College,  7823,  7824. 

Apparatus- for  Science  Purposes. 

Want  of  apparatus  in  physical  laboratory  at  University 
College ;  laboratory  fees  cannot  supply  the  want,  7799, 
7804,  7H36,  7839. 
200/.  to  300/.  a  year  (suitable  buildings  being  supphed) 
would  suffice  for  physical  apparatus,  &c.  for  Univer- 
sity College,  7844,  7846,  7847,  7848. 

Assistant  Professors,  Demonstrators,  ^c. 

More  assistants  are  required  in  University  College  phy- 
sical laboratoi-y,  7803-7806. 

Willingness  of  students  to  act  voluntarily  as  assistants 
to  professors,  78-15. 

Assistant   teachers    (fike   the    German    Priimt-docenten) 
might  be  introduced  at  University  College,  7846. 
CUldrcn. 

Experimental,  not  practical,  lessons  in  physics,  are  given 
to  boys  of  University  College  School,  7816-7820. 
Degrees. 

For  London  University  degrees  (except  D.Sc),  experi- 
mental physics  is  only  required  in  first  B.Sc.  and 
preliminary  scientific  medical  examinations,  7783. 

Examination  for  London  University  B.Sc.  is  not  too 
easy;  there  is  too  little  physics,  7/84.  7790,  7791. 

Physics  is  amply  encouraged  in  London  University  D.Sc. 
degree;  no  candidate  for  this  degree  has  studied  in 
University  College  ])hysical  laboratory.  7825-7828. 

For  London  University  B.Sc.  degree,  the  second  exami- 
nation should  comprise  physics,  including  practical 
examination,  7829-7835. 

lEdncation. 

Education  at  University  College  should  be  more  accessible 
to  the  public,  78-16. 

Bleclric'ilii. 

Practical  instruction  in  electricity  is  gi\'en  mt  University 
College,  7823. 

liiigiiiecrtiKj. 

Electric  telegraph   students  in    University  College  have 

not  usually  come  from  engineers'  offices.  78  12. 
Engineering  students   should  begin  with  general  college 
stiulies,  and  take  practical  course  aftcnvards,  78-13. 
Exnn,inatio,>s. 

Ihdl    the   students  in  the  faculties  of  arts  and  science  at 
University  (^^llegc  are  preparing  for  London  Univer- 
sity examinutions,  7/82. 
Loudi^n  Uni\c.rsity  i'\iuniTi;ifions  tend  to  discourage moro 
_  than  an  i^leinentiuy  t-tudy  of  physics,  7783. 
Ih\v  caTHlidalcs  I'or  London  University  examinations  enter 
suiniir  physics'  class  at  University  College,  7783,  7785. 
Uiiiversity  College  students  have  taken    high  jjlaces  in 

hiiiian  'IV'legrnpli  examinations,  779-J. 
I'hilraiice  e\;iniin;i,tioTi    desirable  for  students   attending 
]ihysic.i"  enur.Hc  al,  University  College;  the  College  not 
able  to  CTirorcc  tbiw.  7813.  7HU,  7821     78'>" 
See  Dnirrvs.  ' 

V.cr„un,y. 

'i'oaehcrs  like  the  German  Prival-,ioce)i1cnm\g\ii  bp  intro- 
duced at  University  College,  78-16. 
(iov('rii.mi'nt. 

Tho  elforts  which  have  been  made  by  University  College 
and  its  founders  are  suUicient  to  establish  a  claim  to 
Government  aid,  78-JO,  7841,  7H47,  7848 
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Foster,  Prof. — Government — cont. 

Competition  of  Government  schools  of  science  has  been 

felt  by  University  College  in  loss  of  its  teachers,  7B54- 

7856.^ 
University  Collegfe  should  be  put  into  a  position  to  offer 

equivalent    inducements    to    Government   educational 

institutions,  7868,  7859. 
Government  aid  to  educational  institutions  should   be 

given  under  conditions  which  would  ensure  its  proper 

application,  7840,  7860-7863. 

Heat. 

Practical  instruction  in  heat  given  at  University  College, 
7823. 

Income  and  Expenditure. 

Suitable  rooms  for  a  physical  laboratory  at  University 

College  would  require  thousands  of  pounds,  779!)-7803. 
Physics'   instruction  at  University  College   is  seriously 

impeded  for  want  of  funds ;  income,  in  addition  to 

fees,  essential,' 7802,  7812,  7859. 
Physics'  courses  at  University  College  cost  8  guineas 

each;   lately  raised;  fewer  students  since ;  3  guineas 

enough,  7808-7810,  7849,7852. 
If  total  income  of  chair  of  physics  exceed  300^.,  professor 

takes  two  thirds  of  fees,  7811. 
To  organise  practical  instruction  in  physics  at  University 

College  School  would  be  a  matter  of  finance,  7816- 

7820. 
Fees  for  University  College  physical  laboratory,  &c.  are 

too  high  for  thorough  utility  of  institution,  7836-7839, 

7846,  7852. 
For  physics'  department  at  University  College  (suitable 

buildings  being  supplied),  200^.  to  300?.  a  year  would 

suffice,  for  apparatus,  &c.,  7844,  7845,  7847,  7848. 

Indian  Telegraph  Department. 

High  places  taken  by  University  College  students  in 
Indian  Telegraph  examinations,  7794. 

Labor  atoi'ies. 

Physical  laboratory  at  University  College;  too  small,  and 
unsteady ;  apparatus  and  assistants  wanted,  7780,  7799- 
7806. 

Before  entering  University  College  physical  laboratory, 
students  should  undergo  examination,  7813-7815. 

In  University  College  physical  laboratory  teaching  is 
chiefly  in  heat,  magnetism,  and  electricity ;  difficult  to 
provide  for  instniction  in  light,  7823,  7824. 

Laboratory  instruction  in  physics  essential  for  candidates 
for  London  University  D.Sc.  degree,  7825-7827. 

Want  of  apparatus  in  University  College  physical  labo- 
ratory ;  fees  will  not  compensate,  7836,  7839. 

18  guineas  per  session  ia  the  fee  for  University  College 
physical  laboratory;  shorter  periods  may  be  taken  ;  fee 
should  be  reduced,  7837,  7838,  7852,  7853. 

Lit^ht, 

Difficulty  of  providing  proper  accommodation  at  Uni- 
versity College  for  giving  instniction  in  light,  7824, 

hondov.  University. 

Half  the  students  in  the  faculties  of  arts  and  science  at 
University  College  are  preparing  for  London  Univer- 
sity examinations,  7782. 

Examinations  of  London  University  do  not  encourage 
the  higher  physics,  7783,  7785. 

At  London  University,  except  for  D.Sc.  degree,  experi- 
mental physics  is  only  required  in  first  B.Sc.  and  scien- 
tific medical  examinations  ;  too  little  physics  required, 
7783-7785,  7790,  7791,  7829-7835. 

London  University  D.Sc.  degree  offers  ample  encourage- 
ment for  study  of  physics  ;  no  candidate  for  D.Sc.  has 
yet  studied  in  University  CoUcge  physical  laboratory, 
7825-7828. 

Magnetism. 

Practical  instruction  in  magnetism  is  given  at  University 
College,  7823. 

Mathematics. 

In  senior  physics'  class  at  University  College  teaching  is 

mathematical,  7780,  7781. 
Class   of  applied  mathematics  connected  with   study  of 

physics  at  University  College,  7780,  7781,  7788,  7789. 
Want  of  mathematical  knowledge  shown  by  some  students 

of  physics  at  University  College,  7821,  7822. 

Medicine. 

Physics  is  required  for  London  University  preliminary 
scientific  medical  examination,  7783. 

Oxford  University. 
Natural  science  candidates  for  degrees  at  Oxford  Univer- 
sity undergo  practical  examination,  7835. 


Foster,  Prof. — cont. 
Physics. 

Instruction  in  physics  at  University  College ;  several 
classes;  laboratory  teaching ;  class  of  applied  mathe- 
matics in  connexion,  7779-7789. 

London  University  examinations  tend  to  discourage  more 
than  an  elementary  study  of  physics,  7783,  7785. 

For  London  University  degrees  (except  for  D.Sc),  experi- 
mental physics  is  only  required  in  first  B.Sc.  and 
medical  examination ;  too  little  physics  required,  7783- 
7785,  7790,  7791,  782.9,  7835. 

Little  demand  for  physics  in  practical  Ufe ;  demand  for 
teachers  in  schools,  7792-7796. 

Many  University  College  students  of  physics  have  entered 
the  Indian  Telegraph  service,  7793. 

Importance  of  practical  instruction  in  studying  physics, 

Physical  laboratory  at  University  College  is  unsuitable, 
and  wants  apparatus ;  thousands  of  pounds  required 
for  proper  provision,  7799-7803,  7836,  7839. 

More  assistants  (about  half  a  dozen)  required  in  Univer- 
sity College  physical  laboratory,  7803,  7805,  7806. 

Instruction  in  physics  at  University  College  is  impeded 
for  want  of  funds ;  income,  in  addition  to  fees,  is  ne- 
cessary ;  fees  too  high,  7802,  7807-7812,  7837-7839, 
7846-7853. 

For  University  College  physics'  course  an  enti'ance  exa- 
mination would  be  desirable ;  College  not  in  a  posi- 
tion to  enforce  this,  7813-7815,  7821,  7822. 

Experimental  lessons  in  physics  are  given  at  University 
College  School  J  to  give  practical  instruction  would 
only  be  a  matter  of  finance,  7816-7820. 

Heat,  magnetism,  and  electricity  ai'e  the  chief  subjects  of 
study  in  University  College  physical  laboratory ;  diffi- 
cult to  provide  for  instruction  in  light,  7823,  7824. 

Physics  is  amply  encouraged  in  London  University  D.Sc. 
degree ;  but  no  candidate  has  as  yet  worked  in  Uni- 
versity College  physical  laboratory,  7825-7828. 

Practical  Instruction. 

Importance  of  practical  instruction  in  study  of  physics, 

7798. 
At  University  College  School  practical  instruction  in 

physics  would  be  difficult  to  organise  ;  but  it  would  be 

a  question  of  finance,  7816-7820. 
At  University  College,  the  practical  instruction  in  physics 

is  chiefly  in  heat,  magnetism,  and  electricity ;  difficult 

to  provide  for  instniction  in  light,  7823,  7824. 
Practical  knowledge  should  be  shown  by  candidates  for 

London  University  B.Sc.  degree,  7832-7835. 
Natural  science  candidates  for  degi-ees  at  Oxford  Uni- 
versity have  a  practical  examination,  7835. 
For   engineering   students,  practical  instruction    should 

follow  a  general  college  course,  7843. 
Privat-docenten. 

Desirable  to  inti'oduce  at  University  College  assistant 

teachers  like  the  German  Privat-docenten,  7846. 
Professors. 

Professor  of  physics  at  University  College;  should  have 

a  yearly  sum  for  maintenance  of  school ;  has  two  thirds 

of  fees,  when  they  exceed  300/.,  7807-7812. 
Professors  of  physics  readily  obtain  voluntary  assistance 

from  students,  7845. 
Competition  of  Government  educational  institutions  is 

felt  by  University  College  in  loss  of  professors,  7854- 

7856. 
University  College  suffers  from  a  difficulty  in  offering 

inducements  to  well-qualified  professors,  /857. 
Schools. 

Demand  for  teachers  of  physics  in  schools,  7795,  7796. 
Science  Teachers.     See  Teachers. 
Students. 

Students  of  physics  at  University  College  have  instruction 

in  several  classes,  besides  laboratory  work,  7780,  7781. 
Half  the  students  in  faculties  of  arts  and  science  at  Uni- 
versity College  are  preparing  for  London  University 

examinations,  7782. 
Senior  class  of  physics  at  University  College  would  be 

larger  if  more  physics  were  required  for  B.Sc.  7783, 

7785,7790,7791- 
In  University  College  physics'  classes,  senior  students 

number  6  to  8;  juniors,  70  to  80;  applied  mathema- 
tics' class  25,  7783,  7786-7789. 
Small  inducement  to  students   to    learn    physics;  little 

demand  for  physics  in  practical  life,  7/92. 
University  College  students  liavc  stood  well  in  Indian 

Telegraph  examinations,  7793,  7791. 
Students  of  physical  science  will  probably  be  in  demand 

as  teachers  in  schools,  7795-7797- 
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Foster,  Prot—Studenfs—ccni. 
Number  of  students  at  University  College  diminished 

by  raising  fees ;  fees  should   be  reduced,  7808-7810, 

7849-785J. 
Students  entering  physics'  course  at  University  College 

should  undergo  preliminary  examination,  7813,  7814. 
Deficiency  in  mathematics  of  some  students  attending 

lectures  on  physics  at  University  College,  7821,  7822. 
No  student  in  University  College  physical  laboratory  has 

been  a  candidate  for  London  University  D.Sc.  degree, 

7825-7l:'28. 
Candidates  for  London  University  W.Sc.  degree  should 

have  physics  in  tlieir  second  examination,  and  should 

show  ])racticat  knowledge,  7832-7H3.'J. 
Electric  telegraph  students  at  University  College  have 

not  usually  come  from  engineers'  offices,  7^42. 
For  students  of  engineering,  practical  instruction  should 

follow  general  college  course.  78  I. 'i. 
Willingness  of  students  to  act  voluntarily  as  professors' 

assistants,  7845. 


Foster,  Prof. — cont. 
Teachers. 
There  is  a  demand  for  teachers  of  physics  in  schools, 

77i>-'3,  77!^<i. 
Men  jireparing  for  teachers  of  physics  are  glad  to  act 
voluntarily  as  professors'  assistants,  7845. 
Telef/raphy. 

Telegraphy  opens  an  important  sphere  for  the  application 

of  a  knowledge  of  physics,  77'^''i. 
University  College  students  have  taken  high  places  in 

Indian  Telegraph  examination,  77^4. 
Electric  telegraph  students  at  University  College  have 
not  usually  come  from  engineers'  oiEces,  7842. 
University  CoUeye  (Limdon). 
Instruction  in  physics  at  University  College,  7779-7863. 
Sec  Prnfessors,  Students,  ^'C. 
University  Collfffe  School. 
Kx[ierimental  lessons  in    physics  are  given  at  University 
College  School;  })ractical  instruction  would  he  diffl- 
cult,  but  its  accomplishment  is  a  question  of  finance, 
781(;-782n. 


King's  College,  London. 


ADAMS.  WILLIAM  GRVLLS,  Lsq.,  M. A.     (Index  of 

his  Evidence.) 

Accommodation  for  Science  Purposes. 

Satisfactory    accommodation    for    leaching    phvsico    at 
King's  College,  (!88(;-(iHM;/. 
Affc  of  Students. 

King's  College  students  enter  at  average  age  of  Ui  years, 
G929. 
Apparatus  for  Scif.nce  Purposes. 

Physical  apparatus  at  King's  College  ;  'M)\)l.,  and  30/.  to 
40/.  a  year,  allowed,  fi8y6-688!),  {V.K)7 . 
Assistant  Professors,  Demonstrators,  and  Teachers. 

Demonstrators  in  physics  and  chemistry  at  King's  Col- 
lege give  lectures  and  practical  instruction,  6883,  C}*J5>^~ 
6.961. 
Chfmislri/. 
Six  lectures  on  chemistry  are  given  weekly  at  King's 
College,  besides  practical  instruction  ;  similar  instruc- 
tion given  in  the  School,  6883,  6920,  6921. 
Chemical  and  jihysleal    laboratories  at  King's    College 

cost  together  about  2.00(1;.,  6967. 
Evening  classes  at  King's  College  do  not  much  influence 
education  of  young  manufacturing  chemists,  GU'Mk 
Chitdrert.     See  h'iuf/'s  CoUef/c  Sr/wol. 

Cooper's  Hill  CoHpije.    See  Indian  C'lmt  Enyinccrinij  Co/h-ye. 
Education. 

Defective   sccnndiu-y    education  !in  obstacle  to  scinntiGc 
instruction  at  King'.^i  Cnlli';^'e,  (ilfl6. 
Etifmrrrin;!. 

Insumfi-Mcy  orilcniruul  f'ni- .■iiKl,i,.(.|-ii|jr  ,.^,li,(.atiun,  6SM0. 
Kirig's  College  aj.plird   science  dL'|.ariini.'iit  'm  clui^llv  for 

crigiiici'ririg  students,  CWH^-liDS  I. 
liefon',    tH66,   the    demand    for    eiigiriaT.s    here    lerl    to 
n<t,'l''cl,  fif  cijni|ietition  for  Indiun  appointments,  IllfUl- 
Ii9irj,  iV.y.M),  6!J3H-6fMH. 
If   (ini'crinni^nt   bad    (;ilen;rl    inducement,  ciuididates   fur 

enguieering  service  wmibl  li^ve  been  fon)id,  6:»01. 
dualifJed  etjgineers   c:i,nnnt  be  e.Y|)ectcd  luitil    students 

remain  longer  at  |dace,i  ofedunition,  (i9l)r) -6!»)7. 
King's  {College  engiTK^ering  students,  who  have  gmie  to 
Tndiii,  have  all  t!ie  training  pi-opnfied  to  be  given  in  the 
(government  <;n)lc;r,.,  i\\){\y{^  {\<n\'\  .{\<;)-]->_ 
I'raetice   of   engii.ecrli.^r  ei.i,   ...dy   bi:    learned    imdcc  an 

engineer,  6!l(;!»  6|J7l'. 
King'»(;ollcgennghl,  ii.hriK,  Ml.rnlenl,.s  [.i';ietie„lly  ,.n,„M,cd 

in  engineernitf  w..rks  in  Lunduii,  (ilJ/:i   (IJfSII. 
'I'be   system   of  iii.s(,nietioii    in    efi;fineei',s'   uiliecw   ■-linnlil 

cease,  6!W3.  "" 

King's  College  evening  cbis.ses  do  not  nnieb   inlluence 
the  eiluenhoii  of  engineer'  ;ippi-eutice.s,  (ilHli;. 
Krrnn.:f  Ctassrs. 

Knig's  College  evening  classes  ;  instruction  ^;iven  by 
pn>fess(»rs,  ^c.  ;  .000  to  700  sLurlents ;  atLcmpt  to  'dve 
('■clinical  instruction,  6BS;i-6l):H;.  ''' 


Adams,  W.  G.,  Esq. — cont. 
Examinations. 

Matricidation  examination    for   King's  College,  though 

valuable,  would  diminish  number  of  students,  6880 

6SS],  (;!(L'.5-(i;J28. 
Succc.'rs  f>f  King's  College  students  in  public  examina- 
tions, 6892. 
Ciorerniiiei)l . 

Uovcrnnient  students  from  India  sent  to  King's  College 

for  instruction  in  telegraphy,  (\S>''9^. 
h'nginccriiig  education  would  be  injured  by  Government 

competition  with  King's  College,  &c.,  6897-6915. 
(jovernnient  grants,  kc.  should  be  open  to  all  centres 

of  scientific  instruction,  6897,  <iB\)S,  &M^S. 
Objection     to     Government     institutions     for     giving 

practical  instruction  in  engineering,  &c.,  6i>69-6972. 
Government  technical  scliools  should  not  be  carried  on 

when  existing  colleges    could  supjily  demand,  6969- 

Iiirrnne  and  Ej'pendi/nrc. 

\-'>iU.  per  annum  the  fee   at  Cooper's  Hill  College;   150 

students  estimated  to  cover  expenses.  6949-69oo. 
In  King's  College  ajiplied  science  department  average  fee 

IS  45/.  per  annum,  witli  lO.v.  n  term  extra.  6962-6964. 
King's  Cidlege  chemical    and   physical  laboratories  cost 

about  2,00(1/.  ;  .-iOO/.,  and  30/.  to  40/.  a  year,  exiiendcd 

m  ]ihysieal  nppanitus,  6|>(;.j-6;)(ir. 
Indi/ni  Ciril  KnyintTriiiij  Cfdicye  (Cooper's  IIi!/\. 

Vuo\H-r\  Hill  Kngineering  College  woiild  attract  King's 

(■ollege  students  could  ajipointmcuts  be  gained,  6894. 
Cbjcelion    to   Coopei-'s    Udl    College,    and    monopoly  of 

Government  patr.nuigv.  (!8;)7-(i|))r>. 
Ko)g's  Collei;csi,iidciits  should  nor  have  lo  jiass  exannna- 

lion  for  admission  to  Cooper's  lliU  College  before  com- 

iietin;;  i,,r  Indnin  Mppoiiitnienls.  GWO. 
Three  yenrs' course  in   Cooper's  Hill  College   insuflicient 

l[)r  brst-rate  engineering  education,  6iH)(;-(i;i(18 
Students    of    Coopci-\s    llill     College,    .^e.    might     have 

' ' '  • -<|uirements  fairly  tested  by  cxamina- 
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from  India  sent  to  King's  College 
■gnipby,  (iSSS. 
ixing.s    rolleue   .sl.„,leii(s   aj.pointed   to   Indian   eil- 

dai.e.s  tor  ImiIkui.  tclcgr;i|ib  nppointnients  have  not 
iteen  lorl.hconnng  because  uisullicient  salary  was  offered 
(;!'(11  -fiUOl,  6!)ll)-6!M2.  ^  "a^^oueieu, 

h'int/'s  Co/.lr<;r  {hmidoi,). 

I'romotinn  of  seienec  at  Kinu's  College,  6878-7001 
See  Professors,  SIndvnIs,  <yr. 
h'iiiy's  Collcijf  School, 

King's  College  School  ;  under  same  government  as  Col- 
lege ;  lectures  and  practical  instruction  in  chcmistrv. 
*Vc.  are  given,  6;»l8-6:)24. 
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Adams,  W.  G.,  Esq.— cont. 

hahoratories. 

Physical  laboratory  at  King's  College ;  adapted  for  in- 
struction in  pneumatics,   heat,  light,  electricity,  and 
ma^etism;     cost     (including-    chemical     laboratory) 
2,000^.,  6883,  6886-6889,  6965-6967. 
King's  College    chemical  laboratory;  practical   instruc- 
tion given,  6883. 
In  a  laboratory,  one  man  might  attend  to  seven  or  eight 
stvidents,  6959. 
hectures. 
King's  College  lectures ;  mathematics,  five  days  a  week ; 
mechanics  and  physics,  four  days  a  week;  chemistry, 
six  lectures  weekly,  6878,  6883. 
Course  at  King's  College  is  divided  into  the  classical  and 

modern  divisions,  6884. 
For  advanced  students  of  physics,  practical  work  might 

do  away  with  necessity  for  lectures,  688?. 
Lectures  on  chemistry  and  physics  are  given  to  boys  of 

King's  College  School,  6920,  6921. 
Lectures  on  chemistry,  physics,  and  many  other  subjects, 
are  given  at  King's  College  evening  classes,  6991. 
London  University. 

King's  College  students  have  obtained  honours  at  Lon- 
don University  ;  no  definite  course  for  this  at  King's 
College,  6892,  6896. 
Mathematics. 

Small  knowledge   of  mathematics   shown   by  students 

entering  King's  College,  6879. 
Lectures  on  mathematics  are  given  at  King's   College 
every  day  but  Saturday,  6883. 
'Matriculation.     See  Examinations. 
Mechanics. 

Lectures  on  mechanics  given  at  King's  College  four  days 
a  week;  also  practical  instruction,  6883. 
Medicine. 

Medical  students  at   King's  College  have  four  chemical 
lectures  weekly,  besides  laboratory  instruction,  6883. 
Merton  College  {Oxford). 

Natural  science  scholarships  at  Merton  College  gained 
by  King's  College  students,  6892, 
Natural  Philosophy. 

Slight    knowledge    of    natural    philosophy    shown    by 
students  entering  King's  College,  6879. 
Original  Research. 

King's  College  professors  have  no  time  to  pursue,  original 
research,  6382,  6883,  6956-6961. 
Physics. 

Lectures  in  physics  are  given  four  days  a  week  at  King's 

College  ;  practical  instruction  also,  6883. 
King's     College    physical   laboratory    is    adapted    for 
instruction  in  pneumatics,  heat,  light,  electricity,  and 
magnetism,  6887,  6965-696?. 
Lectures  and  practical  instruction  in  physics  are  given  to 
boys  at  King's  College  School,  6920,  6921. 
Practical  Instruction. 
Practical  instruction  in  physics  and  chemistry  at  King's 
College,  the  School,  and  evening  classes,  6883,  6886- 
6S89,  6920,  6921,  6991,  6992._ 
For  advanced  students  of  physics,  practical  work  might 

do  away  with  necessity  for  lectures,  6387. 
King's  College  students  learn  to  use  tools,  make  steam- 
engines,  &c.,  as  well  as  if  they  were  in  an  engineering 
workshop,  6933-6935,  6981-6984. 
No  advantage  in   Government  institutions  for  practical 

instruction  in  engineering,  &c.,  6969-6972. 
At  King's  College,    it  is  thought  better  to  have  theo- 
retical before  practical  knowledge,  S9TZ-Q>9'Jd'. 
Theoretical    with  practical  study  contemplated  as  pre- 
paration for  Whitworth  scholarships,  ^dl^,  6980. 
King's  College  might  arrange  to  accommodate  men  in 
engineering  works  in  London,  6980. 
Principals  of  Colleges. 

Principal  of  King's    College   dispensed   with    marking 
attendance   at   chapel  ;   he   is  empowered   to  excuse 
students,  6997-7001. 
Professors. 
King's  College   professors  not    sufficiently  numerous ; 
they  have  no  time  for  investigation  ;  they  are  members 
of  the  Church,  6882,  G883,    6956-6961,  6987,   6988, 
6993. 
Keligion. 
At  King's  College,  attendance  at  chapel  is  voluntary,  and 
not    marked ;    attendance    at    divinity    lectures    not 
insisted  on,  6986,  6989,  699?-700I. 
Professors  at  King's  College  are  understood  to  be  mem- 
bers of    the    Church  of  England ;  no    test    applied, 
6987,  6988. 
King's  College  is  a  Church  of  England  institution,  6990. 


Adams,  W.  G,,  Esq. — cont. 
Saint  John's  College  (Cambridge). 

Natural  science  exhibitions  at  St.  John's  College,  Cam- 
bridge, gained  by  King's  College  men,  6892. 
Scholarships. 

Scholarships  at  Universities,   Whitworth   scholarships, 
&c.  gained  by  King's  College  students,  6892, 
Schools. 

Schools   founded   by  Government    should  have  no  ad- 
vantage over  other  centres  of  instruction,  6898,  6985. 
No  difficulty  in  introducing  more  scientific  instruction 

into  secondary  schools,  6917. 
Government  should  not  carry  on  technical  schools,  when 
existing  colleges  can  supply  demand,  6969-6972. 
See  King's  College  School. 
Science. 

Promotion  of  science  at  King's  College,  6878-7001. 
Defective  state  of  secondary  education  an  obstacle  to  scien- 
tific instruction  at  King's  College,  6916,  6917. 


Educational  standard  of  students  entering  King's  Col- 
lege is  low,  6879. 

Matriculation  examination  at  King's  College  would 
diminish  number  of  students,  6880,  6881,  6925-6928. 

King's  College  medical  students  have  four  chemical 
lectures  weekly,  besides  laboratory  instruction,  6883. 

Occasional  students  at  King's  College  attend  special 
classes;  mati'iculated  students  have  definite  courses, 
6S83,  6884. 

Practical  instruction  of  students  of  physics  at  King's 
College;  24  students  last  term,  6883,  6886-6890. 

Applied  science  department  at  King's  College;  7^  to  100 
students  anmially  ;  chiefly  for  engineering  students, 
6885,  6892,  6893,  6962-6964, 

For  advanced  students  of  physics,  practical  work  might 
supersede  lectures,  6887- 

Students  at  King's  College  sent  by  Government  from 
India  to  study  telegraphy,  6888, 

Responsible  positions,  scholarships,  &c.  gained  by 
King's  College  students,  6891,  6892,  6901-6915,  6930, 
6938-6948. 

King's  College  students  would  be  attracted  to  Govern- 
ment Engineering  College  were  appointments  to  be 
obtained,  6894. 

King's  College  students  enter  at  the  average  age  of 
16  years,  6929. 

King's  College  students  learn  to  use  tools,  make  steam- 
engines,  &c. ;  many  are  with  mechanical  engineers, 
6930-6937. 

Theoretical  before  practical  knowledge  best  for  students, 
6973-6978. 

King's  College  students  are  not  obliged  to  attend  chapei 
or  divinity  lectures,  6986,  6997-7001. 

500  to  700  students  in  evening  classes  at  King's  College ; 
most  of  them  in  actual  employment,  6991-6995. 
Technical  Instruction. 

At  King's  College  technical  instruction    in  the  evening 
has  been  attempted,  6996. 
Telegraphi/. 

Government  students  from  India  sent  to  King's  College 
to  study  telegraphy,  6S88. 
Whitworth  Scholarships. 

Alternation  of  theoretical  and  practical  study  as  prepara- 
tion for  AVhitworth  scholar&hips,  6979,  6980. 


CUNNINGHAM,  JOHN   WM., 

Evidence.) 


Esa.      (Index    of  his 


Accommodation  for  Science  Purposes. 

Museums  and  dissecting  rooms  at  King's  College  ;  spe- 
cial buildings  to  be  provided  for  practical  physiology. 
7023,7027,7028.  1    J        BJ, 

Apparatus  for  Science  Purposes. 
200/.  voted  by  King's  College  for  microscopes  for  prac- 
tical physiology,  7039. 
Che^nislry. 
Chemical  instruction  and  laboratory  practice  at  King's 
College;  74  students  attend  the  evening  classes  and 
laboratory,  7017-7023,  7030. 
King's  College  has  a  museum  of  chemical  productions, 
7023. 
Children. 
4.30  boys  at  King's  College  School ;  15  to  20  enter  apphed 
science  department  of   College  annually ;  they   have 
instruction  in  the  workshops,  7033-7036. 
Cooper's    Hill    College.       See    Indian    Civil    Engineerin 
College . 
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Eveninff  Classes. 

King's  College  evening  classes ;  31  subjects  of  study ; 
about  300  attend  science  classes,  7030,  7031. 

Examinations. 
No  matriculation  examination  at  King's  College,  except 

for  classifying  students,  703(!. 
Examinations  for  Indian  appointments  not  confined  to 

Cooper's  Hill  College  men ;  this  removes  objectiong  of 

King's  College,  but  may  make  Cooper's  Hill  College 

a  failurft,  7064-70(lt;. 
Geology. 
Instruction  in  geology  at  King'3  College ;  ITj  students 

attend  the  evening  classes.  701t^,  7021,  7030. 
Government . 

Objection  to  Government  scientific  institutions  ;  King's 

College  should  have  equal  patronage  and   jiecuniaiy 

advantage,  7043,  7044,  7059. 
Government   did    not    consult    King's     College    before 

founding  Cooper's  Hill  College ;  with  salaries  increased, 

it  eould  have  supplied  the  want,  70r)!^70(13. 

Hospitals. 

Hospital  erected  by  King's  College,  with  a  view  to  cHnical 
teaching,  7038. 
Income  and  Expenditure. 

King's  College  tt'us  erected  by  money  raised  by  shares 

and  donations ;  it  is  poor,  700(i,  7037-7042. 
For  professorships,  prizes,  &c..  King's  College  has  about 
21,500Z. ;  ordinary  work  is  paid  for  by  students'  fees, 
7013,  7014. 
Chief  outlay  of  King's  College  of  late  years  has  been  for 
science,  viz.,  5,000?.  for  a  hospital,  2,000/.  for  a  mu- 
seum, 2,000/.  for  laboratories,  200Z.  for  microscopes, 
and  about  1,500/.  for  physiology,  7038,  7039. 
At  King's  College,  teachers  receive  three  fourths,  or  less, 

of  students'  fees  of  their  department,  7041. 
Scheme  for  raising  a  fund  of  30,000/.  at  King's  College; 
part  to  be  applied   in    liquidation  of  15,000/.   debt, 
/046,  7047. 
With  increase  of  salaries.  King's  College  could  have  pro- 
vided what   Cooper's   Hill   College   is    supposed    to 
fornish,  705!)-70(i3. 
Endoivments  for  scholarships  and  prizes  at  King's  Col- 
lege amount  to    18,000/.,  6,C(X1/.  being    unconnected 
with  religion,  70*5!^. 
India. 

Examinations  for  Indian  appointments  are  not  to  be  con- 
fined to  Cooper's  Hill  College  men,  7064-70fi6. 
Indian  Civil  Engineerini/  College  {Cooper's  Hill). 

Objection  to  Cooper's  Hill  College,  as  injuriously  affect- 
ing King's  College,  which  could  have  supplied  the 
want,  7043,  705!J-7063. 
Examinations  for  Indian  appointments  not  confined  to 
Cooper's  Hill  College  men ;  satisfactory  to  King's 
College,  but  may  make  Cooper's  Hill  College  a  failure, 
7064-7066. 
King's  College  {London). 

Promotion  of  science  at  King's  College.  700.'i-7l)75. 
See  Professors,  Students,  i)-c. 
King^s  College  School. 
King's  CoUege    School;  4.30  hojs;   15  to  20  annually 
enter  apphed  science  department  of  Collcgt; ;  instruc- 
tion given  in  workshops,  7"32-703(). 
Laboratories. 

Laboratory  instruction  given  to  King's  (Inlk'irc  students 

7021,  7022. 
2,000/.  spent  by  King'^  College  on  chemical  and  plij-sical 
laboratories,  703S. 
LectuTf-s. 
Lectures  on  chemistry,   jihysics,  .\.o.  at  King's  College; 
divinity  lectures  optional,  Imt  must  be  attended  for 
associatcship,  70l!>-7022,  7051,  7()5l*,  70.^;, 
Litcruturr-. 

Literature  department  at  King's  CuUci^r.  is  in  two  divi- 
sions, classical  and  niodcrn,  /(UTi,  70l(>. 
King's  College  cbisaical  department  comprises  eUissics, 
mathematics,  modern  history,  JihigliKli,  I'Vencli.  aii(l 
German  ;  modern  departniei'it,  inatheitiatics,  nnf.iinil 
philosophy,  clicmistry,  history,  i'iiigliyh,  l^'rencli. 
<ieriniin,  and  geology,  7017,  70I'h. 
Mtilhr-fMtMcs. 

Mutherriatical  instructiini  at  Kiiig'^  Cnllrge  ;  7l;  sLiidcnts 
attend  the  evening  classes,  701/-  70i;i,  /(Kilt, 
Mfr.ftfiuics. 

Teaching  uf  rneebanics  at  King's  College ;  'Mi   students 
attend  tlic  evening  cla,y8cs,  7021,  703(1. 


Cunningham,  J,  W.,  Esq. — cont. 
Medicine. 

King's  College  has  a  medical  department;  140  students; 
dissecting  rooms  and  library;  worked  at  a  loss,  7024- 

7029,  7040. 
Hospital  erected  by  King's  College,  with  a  view  to  ch- 
nical  teaching,  7038. 

Mineralogy. 

Teaching  of  mineralogy  at  King's  College;  15  students 

attend  the  evening  classes,  7021,  7030. 
King's  College  has  a  museum  of  mineralogy,  7023. 
Museums. 

King's  College  has  museums  of  philosophical  instru- 
ments, of  mineralogy  and  chemical  productions,  and 
of  anatomy,  7023,  7027. 

Physics. 
Teaching  of  physics  at   King's   College ;  20  students 
attend  the  evening  classes,  7017-7021,  7030. 

Physiology. 

Practical  physiology    to    be  added  to    medical    depart- 
ment at  King's  College;  provision  of  a])paratus,  70'^8 
7029,  7038,  7039. 
Teaching  of  j)hysiology  at  Kmg's  College;  29  students 
attend  the  evening  classes,  7030, 

Practical  Instruction. 

Practical  instraction  in  chemistry,  physics,  &c.  given  at 
King's  College ;  practical  idiysiology  also  to  be  taught 
7021,  7022,  7028,  7029,  7038,  7039. 

Boys  of  King's  College  School  have  practical  instruc- 
tion in  the  workshops,  7033. 

Principals  of  Colleges. 

Principal  of  King's  College  urges  attendance  at  chapel, 
but  never  refuses  api^lications  for  excuse,  7072-70/5. 
Professors. 

Professors  at  King's  College  have  three  fourths  of 
students'  fees  of  their  department,  7041. 

King's  College  professors,  with,  increased  salaries,  could 
have  supplied  want  of  Government  as  well  as  Cooper's 
Hill  College,  7059-/063. 

Professors  at  King's   College  (except  those  for  Oriental 
languages,  French,  and  German)    are  expected  to  be 
members  of  the  Church  of  England,  7069,  7070. 
Professorships. 

For    professorships,    scholarships,    artd   prizes,   King's 
College  has  about  21,500/.  left  ljy  friends,  7013. 
Rvligioii. 

(ioverning  members  of  King's  College  are  required  to 
be  membei-3  of  the  Church  of  England.  7(.)12. 

King's  College  classes  arc  open  to  students  of  all 
denominations,  7048-7056. 

At  King's  College,  attendance  at  chapel  is  optional,  and 
not  marked  ;  about  half  the  members  attend  704S- 
7056,  7071-7077. 

From  divinity  lectures  at  King's  College  students  can 
be  exempted  ;  but  they  must  be  attended  for  associate- 
ship,  7051,  7052,  7056. 

Kmg's  College  class  prizes  (not  endomnent  prizes)  are 
open  without  religious  test,  706/,  7068. 

Of  ^18,000/.  endowment  for  scholai-ships,  &c.  at  King's 
College,  6.(i00/.  is  unconnected  u-ith  religion,  7068. 

King's    College    ])rofessors    (except   those   for    Oriental 
hmguagc.   French,  and  Gorman)  .ire    expected  to   be 
members  of  the  Church  of  England,  7069.  7070. 
Schohirsliips. 

King's   ('ollcgc  has  an  endowment  of  18,000/.  for  scho- 
larships and  prizes,  7013,  7O68. 
Science. 

Promotion  of  Science  at  King's  College.  7003-7078. 
Stiulviiis. 

Students'  fees  support  the  ordinary  work  of  Kinc's 
College.  7014.  ^ 

Abmit  Kilt  students  attend  King's  College  hteraturc 
department;  80  applied  science  department;  140 
medical  department.  7015-7022,  7025. 

Medical  students  at  King's  College;  140  attend  ;  hos- 
pital, disserting  rooms,  .ic.  provided  for  them    Wm- 

7()L'9. 7o;is.  7(1-1(1. 

King's  ('nllcge  evening  classes  attended  by  550  students 

■^*"'  L';' ,f '4^'!'';' ■  ^•'^^"^■'^  generally  clerks,  engineers ^ 
&e.,  /030,  7031,  "^  ' 

N.Mimtrieulati..u  examination  for  King'sCdlegc  students, 
except  lor  purpose  of  classification,  70.36. 

Students  of  all  denominations  attend  classes  at  King's 
(.oliege;  attendance  at  chapel  and  divinity  lectuVps 
not  compulsory.  7048-7056,  ?071-7(177.  ^        '^^' 
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A  large  number  of  King's  College  students  have  gained 

honours  in  Universities,  7058, 
Examinations  for  Indian  appointments  are  to  be  open 

to  other  students  besides  Cooper's  Hill  College  men, 

7064-7066. 

Universities. 
King's   College  has  one  claim  to   support,   from  the 
large  number  of  its  students  who  have  gained  honours 
in  Universities,  7058. 


BARRY,  Rev.  ALFRED,  D.D.    (Index  of  his  Evidence.) 

Affe  of  Students. 
University  College  School  boys  leave  at  a  definite  age, 
to  enter  College ;    same  system  proposed  for  King's 
College,  7124,  7125. 

Architecture, 

King's  College  applied  science  department  prepares  for 
profession  of  architecture,  7092, 

Associateskips.     See  King's  College. 

Cambridge  University. 

Cambridge  University  plan  of  marking   attendance   at 
chapel  not  carried  out  at  King's  College,  708S. 

Chemistry. 
King's  College  applied  science  department  prepares  for 
profession  of  chemical  manufacture,  7092. 

Colleges. 

Objection  to  foundation  of  Government  colleges,  7104. 
Existing  colleges  might  supply  men  for  India,  if  Govern- 
ment paid  upon  results,  71(15-7108. 

Divinity,     See  Religion. 

Education. 

King's  College  education  system  comprises  the  theologi- 
cal, classical,  applied  science,  medical,  and  modern 
departments,  7092. 
Unfavourable  result,  educationally,  of  preponderance  of 
scientific  element  in  training,  7113. 
Mngineering. 
Applied  science  department  at  King's  College  prepares 
for  profession  of  engineering,  7092. 

Evening  Classes. 

King's  College   evening  classes;  lectures   in  numerous 

subjects  ;  an  expensive  department,  and  heavy  burden 

upon  the  staff,  7117- 
600   or  600   students   attend   King's   College    evening 

classes  ;  they  are  mostly  in  offices,  kc,  711 7-7119. 

Examinations. 

King's  College  matriculated  students  (except  those  ex- 
empted)   are  expected    to    pass    an    examination  in 
divinity,  7085. 
Medical  department  scholarships  at  King's  College  have 

a  divinity  pass  examination,  /091, 
If  Universities  had  a  matriculation  examination  involving 
literature,  they  might  be  open  to  scientific  students, 
7114-7116. 
Matriculation  examination  at  King's  College  would  be 
difficult,  but  might  be  advantageous,  7126,  7127. 
Government. 
Against  Government  institutions.  King's  College  would 
compete  at  disadvantage ;  it  has  equal  claims  to  pa- 
tronage, 7100,  7101. 
Government  has  conceded  open  competition  for  Indian 
appointments,  but   inequality  between  Cooper's  HiU 
College  and  King's  College  still  exists,  7102-7104. 
Objection  to  foundation  of  Government  colleges,  7104. 
Scientific  officers  for  India  might  be  supplied  by  existing 
colleges,  if  Government  paid  upon  results,  7105-7108. 
Competition  of  independent  institutions  would  have  a 
salutary  effect  upon  Government  educational  institu- 
tions, 7112. 

Greek. 
In  the  "modern"  division  of  King's  College,  Greek  is 
not  taught,  7092-7094. 

Income  and  Expenditure. 

Funds  for  King's  College  were  given  on  the  faith  of  its 

being  connected  with  the  Church  of  England,  7091. 
King's  College  has  had  great  difficulties  from  insufficiency 

of  resources ;    medical    department    involves    greatest 

expense  ;    pecuniary  difficulties  arise   almost  entirely 

from  scientific  departments,  7095-7099. 


Barry,  Rev.  Dr. — Income  and  Expenditure — cont. 
General    expenses  at   King's   CoUege  are   met  by  one 
fourth  of  fees ;  three  quarters  going  to  teaching  staff, 

7096. 
If  Government  contributed  to  existing  colleges  payment 

upon    results,  they  could   supply  officers  for   India, 

7105-7108. 
India. 

Scientific  officers  for  India  could  be  supplied  by  existing 

colleges  if  they  had  payment  on  results,  7105-7108. 
Indian  Civil  Engineering  College  {Cooper's  Hill). 

Memorial    of  King's    College,    urging    equal   right    to 

Government  patronage  with  Cooper's   Hill   College, 

7101. 
Notwithstanding   concession    of  open   competition   for 

Indian  ap])ointmcnts,  there  is  stiJl  inequality  between 

Cooper's  Hill  College  and  King's  College,  7102,  7103. 
King's  CoUege  (London). 

Promotion  of  science,  &c.,  at  King's  College,  7080-7127. 

See  Professors,  Students,  S)-c. 
King's  College  School. 

King's  CoUege  School  is  divided  into  classical  and  mo- 
dern departments  ;  it  trains  boys  for  the  College,  7092. 
To  make  King's  College  School  a  greater  feeder  to  the 

CoUege,  a  limitation  of  age  has  been  proposed;  the 

School  overlaps  the  College,  7124. 
Objection  to  sending  ill-prepared  candidates  for  King's 

CoUege  into  the  School,  7125. 
Latin. 

Latin  is  taught  in  the  "  modern  "  division  of  ICing's 

CoUege,  but  may  be  discontinued,  7092-7094. 
Lectures. 

Lectures    at  King's    CoUege;  students  exempted   from 

divinity  lectures  on  ground  of  conscience,  7080-7127. 
Literature. 

ISecessity  of  admixture  of  literary  element  in  scientific 

teaching,  7113. 
Universities  might  be  open  to  scientific  students,  with  a 

matriculation  examination  involving  literature,  7114- 

7116. 
Matriculation.     See  Examinations. 
Medicine. 

Medical  department  scholarships  at  King's  College  have 

a  divinity  pass  examination ;  dispensed  with  on  con- 
scientious grounds,  7091. 
King's  CoUege  medical  department  prepares  for  profes- 
sions of  medicine  and  surgery,  7092. 
At  King's  CoUege,  the  medical  is  the  most  expensive 

department,  7099. 

Museums. 

Great  expense  of  the  anatomical  museum  at  King's 
College,  7099. 

Principals  of  Colleges. 

Principal  of  King's  College  ;  exempts  students,  on  con- 
scientious grounds,  from  attendance  at  chapel ;  he 
does  not  know  who  attends,  7079-7082,  7086-/088. 

Professors. 

Professors,   &c.   at   King's    College   (except    those  for 

foreign  languages)  are  requu-ed  to  be  members  of  the 

Church  of  England,  7083-7085. 
No  lack  of  excellent  candidates  for  professorial  appoint- 
ments at  King's  College,  7085. 
Evening  classes  at  King's  College  entail  a  heavy  burden 

upon  professors,  7117-7119. 
Religion. 

King's  College  students  are  expected  to  attend  chapel, 

but  are  excused  on  ground  of  conscience;    attendance 

not  marked,  70S0,  7082,  7085. 
Neglect    of  religious    instmction  at  King's    CoUege  by 

students  does  not  affect  their  progress,  7082, 
Charter  of  King's  CoUege  requires  teaching  staff  (except 

foreign  masters)    to  be  members  of   the    Church    of 

England;  a  simple  statement  sufficient,  7083-7085. 
Matriculated  (not  occasional)  students  at  King's  College 

must  attend  reUgious  instruction,  unless  reason  be 

shown  for  non-attendance,  7085,  7086. 
Religious  leetm'es  at  King's  College  are  mostly  scriptural ; 

occasionally  on  the  Prayer  Book,  7085. 
About  three  per  cent,  of  King's  College  students  are 

exempt  from  religious  teaching,  708/. 
Next  King's  CoUege  calendar  will  have  the  rule  requiring 

attendance  of  students  at  chapel  altered  to  "  expected 

to  attend,"  7088. 
King's  College  always  a  Church  of  England  college ; 

succeeding   University  CoUege,  founded  on  different 

principles,  7089,  7090, 
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Endowments  and  exhibitions  at  King's  College  (except 

in  theological   department)   are   open  to  persona  not 

members  of  Church  of  England,  ~W\. 
King's    College  theological    department   trains   for   the 

ministry  of  the  Church  of  England,  7092. 
Students  at  King's  College  ai-e  rejected  most  stringently 

in  the  theological  dcpiirtincnt,  71-7. 

Royal  School  of  Hiiut'S. 

Instances  of  students  going  to  Royal  Scliool  of  Mines  in 

preference  to  King's  College,    on  score  of  economv, 

7120,  7121. 
Scholarsliips,  like  those  at  the   Royal  School  of  Mines, 

desirable  for  KiTig's  College,  7122,  7121!. 
Scholarships,  Ewhibilioiis.  iVc 

Endowments,  &c.  at  King's  tJollege  are  ojien  to  persons 

uot  uiemhcrs  of  Church  of  England,  7"I*1. 
Medical  dejiartnient  scholarships  at  King's  College  ha\'c 

a  divinity  }>iiss  examination  lor  students  not  claiming 

exemption,  701'!. 
Scholarshijis  like  those  of  Royal  School  nf  Mines  would 

be  an  advantage  to  King's  College,  7122,  712.'<. 
New  scholorships   to  be  estuhlished   in   ii]i}ilicd  science 

depai'tnieiit  at  King's  College,  712.'^. 

Scliooh. 

Public  schools  ought  to  send  out  students  of  science  able 
to  pass  a  University  matriculation  examination,  711f'. 

Science. 

Promotion  of  science  at  King's  College,  7"S()-7127. 
Predominance    of    scientiiic    element    in    training    lUit 

favourable  to  mental  development.  "H^- 
If  Universities  had  a  matriculation  examination  invoh'ing 

literature,  their  teaching,  &:c.  might  be  open  to  scientiiic 

students.  71 1-1-71  !''■ 
Science  and  Art  Dcparhnen! . 

Science  and  Art  Department  scholarsliips,  like  tlioNC  at 

Royal    School  of  Mines,   would   be  a  groat    heli)    to 

King's  College,  7122,  7123. 
Students. 

King's  College  students  are  expected  to  attend  chapel ; 

excused   on    conscientious    grounds ;    attendance    not 

marked,  7(lHO-70ei2,  7085-70?^. 
At  King's  College,  occasional  students  receive  religious 

instruction  optionally  ;    matriculated  students  arc  ex- 
pected to  attend  the  divinity  lectures.  Sec,  70.^0, 
About  three  per  cent,  of   King's  College  students  ;n'c 

exempt  from  religious  instruction,  7087- 
Endowments,  ike.  open  to   King's    College  students  n<jt 

members  of  the  Church,  7n!M. 
King's  College   medical  students    have  a  ilivinity  ]>a^s 

examination  for  scholar^hiiis  ;  they  can  claim  ex  em  )>- 

tion,  7"!'l. 
"Modern"  division    students    at    King's    College   have 

Latin  at  ])resent,  Ijut  no  tircck,  701'2-7"'*1- 
More  general  culture  shown  by  King's  College  students 

in  literature  than  in  applied  science.  711^. 
Predominance    of    scientific    clement    in    trainmg    nut 

favourable  to  education  of  students.  71  !•'■'• 
Universities  shoubl   be  open  to  science  students,  after 

a  matriculation  examination  involving  literature,  7111- 

71  Ki. 
500    or    (;l)l)    students   attend    King's    College  evening 

classes;  tlicy  arc  mostly  in  ofliccs,  &c.,  71 17-/1 1  !'- 
Preference  given   by  students  to  Koyal  Schoid  ul'  Miiies 

over  King's  College,  on  score  of  economy,  7121).  7121. 
King's  College  School   boys  juoposcd  to   be  p;LSsed  into 

the  ('ollcge  at  a  specifieil  age,  7121. 
Matriculation  cxatj]iniilIon  for  King's  ('.illege,  \:c.  mlgliL 

raise  standard  oi' stitdentw.  712(i,  7127- 
Many  student.H  rejected  at  King's  (College,  especially  in 

theological  department,  7127- 
UniveTsilit'N. 

With  a  matriciilatliiu     examimitioii    involving  literature. 

teaching,  ^c.  of  unj\'cr.sitiea  might  be  open   to  acien- 

tific  (students,  7IM-7I1';. 

Universit>j  Colli  ye  {Lo,hIi,i,). 

Boys  pans    from     UTiivcr.sily    College    Schocd     into     the 
College  at  a  8])ecilled  age,  7121. 


DUNCAN,  PK'I'KR  MARTIN,  Ksu..  M.H.  L.„id.,  I'.lt. 
{In<lcx  of  his  Evidence.) 

Ayr  of  Students. 

Men  of  .'in  years  of  age  .'^nmetiines  attend    tiie   evcnl 

geological  lectures  at  King's  College,  7''l!'. 
Students  alundd   not  begin  geology  till  their  l!fth  ve; 

7702. 


DuNCAx,  P.  M.,  Esq. — cont. 
Apparatus  for  Science  Purposes. 

Insuihcient  apparatus  for  teaching   geology    at    King'a 
College,  7('3y-7(i-Il. 
Artizans. 

Artizans  do  not  attend  King's  College  evening  classes; 

chea])  elementary  course  desirable,  7('-)!'-7(i5-I. 
(Ki\-ernment  competition  with  King's  College  for  giving 
instruction  to  artizans  is  very  shght,  7G55,  7G56, 

Astronomy . 

Astronomy  essential  to  study  of  geology ;  deficiency  of 
King's  College  students  in  this  matter,  7f'2;^,  7'j30. 

Bioloyy. 

Pioltigical    course  fur  applied  science  and    modern  de- 

partuicnta  at    King's    College  desirable;  it  should  he 

given  at  ])rescnt  by  professor  of  geology,  76ti()-76()9, 

7(1811.  7(i!J(l. 

Medical  and  evening-class  departments  at  King's  College 

have  iiiological  instruction,  7'i91.  7'i^'2. 
Comparative  anatomy,  with  reference  to  palaeontology, 
should  be  taught  to  King's  College  students  of  geology, 
7'ilM,  7b!'o. 
Chvmistry. 

Chemical    knowledge    essential   to    success    in    geology, 
7(i2o-7(i2S. 
Coinicil  of  Scientific  Ailrice. 

.Scientific  enuntil   of    advice   desirable   for  Government 
77iil-771i>. 
Dcyrecs. 

\\  ant  of  knowledge  of  geology  3ho\i'n  by  candidates  for 
Lundon  University  li.Sc.  degree,  7'>r-l,  7(J7o. 
Endotnnents.      See  Income  and  Expenditure. 
Enyineeriny. 

Engineering  students  at  King's  College  haA'c  to  attend 

the  lectures  on  geology,  7o86. 
Most  of  the    King's  College  ajjplied  science  de])artmcnt 
students  become  engineers,  7f''''',  7700. 
Ereniny  Clasi^es. 

King's  College  evening  classes  for  geology  ;  IS  lectures 
given;  examinations,    prizes.    Sec,   7''>8'-3- 75:^8,  "JGIS- 

7(;20. 

Difficulty  of  knowing  what  to  teach  in  evening  classes  on 
geology    at     King's    College;    results    unsatisfactoiT. 

7(;is-7(i.5;i. 

Artizans  do   not  attend    King's  C'ollege  evening  courses 

on  geology  ;    clieiip  elcinentary  course  desirable,  7^^- 

7<l5(i. 
C(niipiU'ati\e  anatomy,  botany,  and  physiologj' are  taught 

in  King's  College  evening  classes,  7(il'i. 
Exominafw^is. 

Annual  examinations   fur  applied  science  depiirtment  at 

King's   tlollegc;  marks  jjubli^hcd,  and    lu-izes  given, 

7,">!)!),  7(it)l). 
A'oluntary  examination  follows  c\Tniiig  course  on  geology 

at.  King's  College;   reyuUs  nut  piiblished,  7(iUV762ll. 
Pest  examinations  in  geology  at  King's  Uollege  are  i)assed 

by  tliose  best  grounded  in  foundation  subjects.  7{;2o. 
(i('iiyiiij)liy  [  l^liy.^ii-iif). 

Physical   geogTa]iliy   essential    to   .studv   <-f  ecology;  de- 

lineney   of  King's   College   students    in    this    respect, 

7(;2;i.  7(;;io. 

Pliysieal  geogniphy,  or  physical  geoloL,v.  should  he  taught 

ill  schools.  77o;i. 

Gcninyicul  Slurry  Honied  Ki„y.lnm). 

Exactness  of  llu>  (leological  Survey  maps  ;  constant  use 
of  them  in  teaeliing  geology  at  King's  College.  7o:'7. 
Crnloyy. 

'IVaehmg   of  geology  at    King's    College;   three  separate 
courses   of  leelun's  ;   52   lectures  given;    Kio   students 
hisl,  yeiu",  7'>h;!-7.''.;j7. 
(ieobigy  j'onns  imvt  of  eurricnliim  of  cni,nnecving  students 

at  King's  College,  7-'"'8.0. 
Ai)plied  science  department   shtdents   nt    King's   CttUege 
iilteiid  about  70  lectures  on  geology,  76.'Mt-7o;M,  7(>21- 

Mu(b-ni  ih'iiartnieiit  students  at  King's  Collci'e  obliged 
^  Lo  aticiid   geology  lectures,  7'i01-7(il2.  "^ 

Kvening  lectures  on  ge.ihigy  at  King's  College;  prizes, 
\c.  awarded  ;  lesnlts  not  published  ;  ditlieult  to  con- 
duct, 7i>l3-7(;20, 7(iiH-7ii.^'i. 

SuceesH  of  students  of  geology  depends  ujion  a  knowledge 
ol    mathemalK^a.  physics,  and    chemistry    7(i''r)-7{i"8 

7(;;{7. 7ti.'i8.  *    '        '      ' 

Ceological  education  at  King's  College  might  he  restricted 
to  second  and  thir.l  years'  men  ;  Iccturca  miglit  be 
conhncd  to  one  year,  7(J31-7tJ.'iJ,  70.^;!'. 
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Duncan,  P.  M.,  Esq. — Geology — cont. 

Want  of  apparatus  for  teaching  geology  at  King's  Col- 
lege ;  insufficient  grant,  7*i3y-7647. 
Desirable  if  King's  College  professor  of  geology  gave   a 

course-on  biology.  7666-7669.  7689-7691.  7694.  7695. 
Deficiency  of  geological  knowledge  shown  by  London 

University  candidates  for  degrees,  7674,  767^- 
Geology  would  he  better  taught  if  professors  were  better 

paid,  7676-76S0. 
Geology  should  not  be  taught  to  students   under   19, 

7702,  7703. 
Governmen  f. 

King's  College  has  never  received  Government  assistance, 

7642,  7643,  7693. 
Government  should  grant  endowments  to  King's  College, 

&c. ;  advancement    of  science  would  result ;  amount 

required  would  not  be  great,  76S1-76SS,  77'*1.  7710. 
Government  aid  should  be  given  to  institutions  in  which 

private  exertion  had  been  made,  7696, 
Income  and  Expenditure. 

Want  of  funds  at  King's   College  for  teachiiig  geology, 

&c. ;  insufficient  grant,  7639-7647.  7657,  7676-76:!^(l. 
King's  College  receives  no  endowmcntfrom  Government, 

7642,  7643,  7693. 
Government  endowments  should  he  awarded  to  lung's 

College    and    similar   institutions,    7681-768^3    7696, 

7710. 

Kimfs  College  [London). 

Teaching  of  geology,  &c.  at  King's  College,  7'J^3-7712. 
See  Professors,  Students,  i)-c. 

Lectures. 

Lectures  on  geology  and   })alipontology  at  King's  Col- 
lege ;  three  separate  courses  ;  .">2  lertures  given,    135 

students  attended  last  year,  7583-7594. 
Students  of  applied  science  department.  King's  College, 

attend  about  70  lectures,  7594. 
King's  College  lectures  on  geology  include  its  relation 

to  practical  mining,  7595-7597- 
Evening    lectures  on  geology  at  King's    College;    not 

desirable  to  contimie  them,  7613-7620,  76-J8-7656, 
King's  College  lectures  on  geology  might  he  restricted 

to  second  and  third  year's  men,  and  the  course   [.'on- 

fined  to  one  year,  7631-7634,  7659. 
Cheap  elementary  lectures  to  artizans  desirable  at  Kind's 

College,  7648-7656. 

London  University. 

Imperfect  geological  knowledge  shown  by  London  Uni- 
versity B.Sc.  degree  candidates,  7674,  7675. 

Mathematics, 

Mathematics    essential  to    successful    study  of  geology, 
7625-7628. 

Medical. 

Except    in     medical    department,    there  is  no    regular 
biological  instruction  at  King's  College.  7691. 

Mininrf. 

Relation    of  geologv  to    practical   mining    is  taugtit  at 

King's  College,  7595-7697. 
Lectm-es  of  Professor  Smyth  taken  as  the  groundwork 
of  the  mining  lectures  at  King's  College,  7597- 

Museum  of  Practical  Genlogy. 

Museum   of  Practical  Geology  has  granted  spennicns  to 
diffei-ent  educational  establishments,  7644-7646. 

Palaeontology.     Sec  GeoJog'j. 

Physics. 

Physics  essential  to  study  of  geology,  /62^-/0l.^. 

Practical  hislriiclion. 

Extension  of   practical    instruction   would    result  from 
better  payment  of  professors,  7697,  l(>'->^- 


Dl-xcan.  p.  M.,  Esq. — cont. 
Professors. 

If  professors   were   better  paid,  the  teaching  would  be 

!)etter,  7657,  7676-7680,  H^d'J,  7698. 
Professor  of  geology  at  Iving's  College  ;  lie  devotes  much 

time  to  his  duties  ;  all  his  time,  cxcejit  that  given  to 

research,  should  be  occupied,  7661-7665. 
Biological  course  desirable  at  King's  College  ;  to  be  given 

by  the    professor   of  geology,  "] (ifSd-'Jijiid ,  7689-/691, 

7694,  7695. 
Professors  at  King's    College  should  have  endowment, 

and  retiring  pensions,  or  tees,  7681-/685. 
With  Government   endo^Tuent   at    King's  College,    a])- 

pointnients    should    he   made   by   a   scientific  board, 

chosen  from  scientific  societies,  7/04-7710. 
Professors   of  King's  College  must  be  members  of  the 

Church  of  England ;  theological  curriculum  liberal ;  no 

difficulty  in  providing  professors,  7705-/712. 
Professortihips. 

Professorships  at  King's  College,  &c.  should  be  endowed 

by  Government,  7681-7688. 
Heligion, 

Exemption  from  religious  instruction  at  King's  College 

has  developed  a  new  class  of  students,  763G. 
King's  College  professors  must  be  members  of  the  Church 

of  England;    no    difficulty   in    providing   professors, 

7705-:'7l2. 

Theological  curriculum  at  King's    College    much   more 
lilieral  than  formerly,  7710. 
Schools. 

Geology  proper  is  not  a  subject  for  schools,  7703. 

Science. 

Award    of  Government  endowment  to    King's  College, 
&c,  would  lead  to  advancement  of  science,  'iii'iS. 

Scientific  Societies. 

Boai'd  of  scientific  advisers  for  administration  of  Govern- 
ment  endowments,   and    appointment    of   professors, 
desirable.  7704-7710. 
Smuth.  Professor. 

Prol'essor  Smyth's  lectures  are  taken  as  the  groundwork 
of  the  mining  lectures  at  King's  College,  759/. 
Sludnits. 

Geological  lectures  at  King's  College ;  attended  Ijy  en- 
gineering and  nrodern   department  students,  evening 
class  men,  and  occasional  students,  7583-75f)4. 
Geological  course  at  King's  College  must  be  attended  by 
applied  science  department  students  ;  the  greater  jiart 
become  engineers,  and  get  appointments,  7590-7594, 
71121-7625,  7699,  7700. 
King's  College  modern  department  students  attend  geo- 
logical lectures  optionally,  7601-7612. 
Evening    classes  on    geology  are   attended    by  students 

outside  the  regular  college  students,  7613-7620. 
Success  of  students  of  geology  depends  iijion  previous 
Icnowledge  of  mathematics,    physics,    and    chemistry, 
7625-7628.  7637,  7638. 
Geological  instraction  at  King's  College  might  be   re- 
stricted to  second  and  third  year's  students,  and  course 
confined  to  one  year,  7631-/634,  7659. 
If  King's  College  professors  were  freed  from  difficulties, 

students  would  increase  in  number,  7657. 
Students  should  not  begin  to  study  geology  till  tlieir  19th 
year,  7702. 
Superannuation. 

Pietiring  pension  desirable  for  professors  of  King's  Col- 
lege, &c.,  7681-7685, 
Unircrsify  College  (Loudon), 

If  professors  of  geology  at  University  College  were  better 
jiaid,  teaching  woidd  be  better.  7677,  7678, 
Unirrrsilg  of  London,     iiee  Loudon  Unirersitij. 


Owens  College,  Manchester. 


(JREENWOOD,  J.  G.,  Esq. — cont. 


GREENWOOD,    J.    GOUGE.    Es;a.      (Index    of 

Evidence.) 
Accommodation  for  Science  Purposes.  _  Age  of  Science  Students. 

Demand  for,  led  to  Owens  College  extension  movement.  At  Owens  College,  students  range  from  14  to  24  years  of 

yo(j5_  age  and  upwards,  7251.  7359. 

Act  ofParUamenf.  ,   ^     c  ,     ^        , 

incorporation  of  Owens  College  granted  by  Act  of  last      ••^'f/'f"-,  . 

^  -To-,1  7.>-'i  Mu  tiplvmg  degrees  m,  has  lessened  theu'  vali.e,  /  -iil, 

year,  /2/U,  i-io.  i  „     ^      ^ 

2C060.— II.  '"' 
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ROYAL   COMMISSION   ON   SCIENTIFIC  INSTRUCTION^   ETC.  : 


Greenwood,  J.  G.,  Esq.— cont. 

Artizans. 

Mancliestei'  Working  Men's  College  absorbed  in  Owens 
College  evening  classes,  7251. 

Whitwoi-th  exhibitions  held  by  artizan  candidates  for 
"WTiitworth  scholarships,  7-^3. 

One  or  two  holders  of  Ruraney  artizan  scholarship  in 
Owens  College  ;  more  may  be  expected,  72H7. 

Case  of  an  artizan  foregoinf?  a  Deiiartment  exhibition, 
because  he  had  to  hold  it  in  London  or  OubUn; 
objections  to  this  plan,  7-f^7,  7348-7350. 

Desire  in  Manchester,  &c.  for  increased  scientific  educa- 
tion for  artizans,  7300. 
See  Workivf/  Classes. 

Berlin  Uviversittj. 

Introduction  of  science  in,  7-55. 

Cambridge  University. 

Introduction  of  science  in,  7-55. 

Ckemistri/. 
Rapid    development    of   chemistry    branch    of    Owens 
College,  71^63. 

Contrihntions  for  Science  Purposes. 
Amounts    subscribed    for   Owens    College,  and   for  its 
extension,  7258,  7266.     Half  has  been  subscribed  by 

a  few  individuals,  721*8. 

Cost  of  Science  Instniction.    Sec  Owens  College. 

Degrees. 

Multiplication  of  degi'ces  in  America  and  Germany_hag 

lessened  their  value,  7351. 
In  any  University  giving  degrees,  there  should  be  com- 
petition    between    different   educational    institutions, 
7357,  7358. 

See  London  University.     Owens  College. 

Elementary  Schoolmasters. 

Owens  College  a  fortunate  centre  for  instructing,  733!^, 
7344.  Their  instruction  would  be  chiefly  in  evening 
classes,  7347. 

See  Science  Teachers. 

Endowments  for  Science  Purposes.     See  Owens  College. 

Evening  Science  Classes. 

Establishment     and     success    of,    at    Owens     College. 

Working  Men's  College  absorbed  in  them.  7251. 
Five-sixths   of  the  students  are   of  the  working  class, 
including  under  this  term  warehousemen  and  clerks 
in  offices,  7294. 

Fees. 
Fees   at   Owens  College   compared  with  those  at  Uni- 
versity College,  &c.,  7258-7263. 

GiJttingen. 
Introduction  of  science  in  University  of,  7255. 

Germany. 
Introduction    of   Science   into   the    old    universities  of 

Germany,  as  well  as  in  special  schools,  72.'>5. 
Multiplying    degrees    in    Gcirmany    has    lesseneil    their 
value,  7351. 


Govermnenl  Grants  in  aid  of  Science. 
A])plication3   for,   from    Owens   College.     Government 
control  over  college,  in  consideration  of  grant,  a  fair 
matter  of  negotiation.  7266-7269,  7271.  7272.7276- 

727r>. 

Conditions  under  which  State  aid  might  be  granted  to 
Owuns  College,  &c.,  72G!f,  7:^(l8-7;n8. 

Heidelberg. 

Introduction  of  science  In  University  of,  7255. 
Lectures  given  in  the  classical  semirmrium  at.  by  members 
of  higher  teachers'  class  to  lower,  7296,  732H. 

Hitxtcij,  Professor. 

Valualde  rschemi;  tif  evening  science  infiii'uction  for 
Owens  College  jirojioaed  by,  721*2. 

LahoratoTies. 

Cost  of  jjrojjosed  laboratory  for  Owens  (JoMrgr,  T~^u . 

Lancffskire. 

Increased  desire  in,  for  Hcicntillc  cducalioii  of  the  indus- 
trial classes,  7300. 

Larger  number  of  Science  and  Art  Deparimcni;  elasses 
in,  than  in  any  similar  area  in  England,  7.'t;j!), 

liiieraturi'. 

Study  of,  should  be  combiticd  with  .tcicnco.  fn  one 
nstitution,  7254,  7319-7327,  7360,  7^61, 


Greenwood,  J.  G.,  Esq. — cont. 

XiOndon  University. 

Owens  College  studies  adapted  for  degrees  of,  7257 
More  students  go  to,  than  to  the  old  universities' 
7342,  TMn.  ' 

Approval  of  degi-ees  being  given  by,  to  Owens  College 
students,  7351,  7352.     Might  be  made  more  public 
if   London    University  held  an  occasional  session  in 
*  Manchester,  7352,  7356. 

Magnus,  Professor. 

Opinion  of,  quoted,  as  to  science  teaching  and  technical 
instruction,  728,'J. 

Manchester. 

Necessity  for  science  being  taught  in,  even  more  than  in 

London,  &c.,  7253,  7254. 
Meeting  at,  to  forward  Owens  College  extension,  7266  ' 
Desire  in  Manchester  for  increased  scientific  instruction 

for  industrial  classes,  7300. 
Site  in,  for  Owens  College,  7301-7.307. 
Large  amount  of  science  teaching  in  Manchester  district 
/."(38,  733.9.  ' 

Advantage  of  its  position  for  students,  7340,  7341. 
Method.     Sec  Professor  of  Method. 
Owens  Collef/e. 
Witness  is  principal  of,  725'». 

Foundation,  students,  evening  classes,  &c.,  of  7*^51   7359 
Locahty  of,  has  had  a  marked  influence  on  the  education 

provided  m,  /253. 
Advantage  of  combination    of   literature    and   science 
™^5 '"■  -l^l^'^ents  select  subjects  of  study,  7254- 

Endovvments,  fees,  &c.  in,  7258-/263. 
Application  from  CoUege  to  Government,  7266-7»69 
Growth  of  science  department  in ;  Owens  College  exten- 
sion, ,264-7282,  7301-7307, 

*^T26"'°7308--'la''''''''  ^"'*'  "''  mig'it  be  granted  to, 

Artizan  students  in    holders  of  Rumney  scholarships; 

two-fifths  of  students  are  sons  of  Manchester  ware^ 

-.«-T«i'  ^' '  """y  f™"  surrounding  districts, 
/-f</-7.Jl  ^  tew  go  to  old  universities;  most  goto 
London  University,  7342,  7,343  ^ 

Case  of  artizan  student  in,  who  relinquished  a  Govern- 
ment exhibition  because  he  was  obhged  to  go  to 
7348-7360'  °"™"'  objection   to  this   system,  7287, 

Success  of  evening  classes  in  the  College ;  527  attend  • 
lueans  of  methodizing  instruction  incomplete,  7292-^ 

Valuable  system  of  evening  instruction  in  the  CollcRe 

proposed  by  Professor  Huxley,  but  funds  insufficient 

to  carry  it  out.  7292 
Payment    on    results   by  Department  would  not  cover 

expenses  of  evening  classes  in   7''93 
A  special   class    might  be  held  in,  for  those  Ukelv  lo 

become  teachers,  7296,  7296. 
Tlic  College  fund  is  considerabie,  and  has  been  subscribed 

by  a  few  individuals,  7298 

'^should  h   °'  ""'"\'"i  ™  'lie  College  desirable,  but  lie 

should  be  an  assistant  professor,  7.131-73-37 
Owens  College  a  good  centre  for  instruction  of  school- 

-M,  -V,J'°""°"'  "f '"""^  "''  'islructed,  7338-7341. 
/•i44-/34/. 

Incxpe.lient  for  the  College  to  grant  degrees :  the  London 
Unijersity  does  the  work  effectually,  hut  might  hold  a 
session  m  Manchester,  7.(.M-7,-i,r,^ 

Oxford  Uiiiri^r.tt/i/, 

Introduction  of  science  in.  72.')0. 
Prtifn-sor  „/  Mrllioil. 

''™!;nass^s;;i^'!^^ij?;,:;?:«'"«""'''"' '-  ^'-•-i '« 

Ro}//i/.  School  of  Muit's. 

^u'achlr.l"""!  fr''  ™"'™.<>f  tbe  Iiighest  scientific 
teaching  shouhl  bo  provided,  7629. 

«»,,„„,,  ScM.n-aips.     .Sec  t!cl,o/a,-Mps. 
Schohirsliiitn. 

'^tT,™;^'o;"',T''i''1,'°'''''H  by  Mr.  Rumney.  for 
rtizans  ,  uiuKt  be  held  now  m  Owens  College  7^87 

Science. 

''7254!'^?^«^:'Sf.r"^''  ^"  ""^  ™"""'-' 
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Geeenwood,  J.  G.,  Esq. — Science. — cont. 
.  High  value  of  science  as  culture  and  discipline,  7254. 
Danger  of  the  application  of  science  becoming   more 

regarded  than  science  itself,  7254,  7283. 
Higher  scientific  instruction  not  self-supporting,  7269. 
Introduction    of    science    into    Enghsh    and    German 

universities,  7255. 
Desire  in   Manchester  district   for   increased   scientific 
education  of  industrial  classes,  7300. 
See  Owens  College. 
Science  and  Art  Department. 

Owens  College  would  be  glad  to  avail  itself  of  the  25^. 
offei-ed  by,  on  condition  of  a  like  sum  being  raised, 
7284-7286. 
Case  of  an  artizan  who  had  to  forego  a  Department 
exhibition  because  it  was  to  be  held  in  London  or 
Dublin;  objection  to  this  plan,  7287,  7348-7350. 
Larger  number  of  Department  classes  in  Lancashire 
than  in  any  similar  area  in  England,  7339. 

Science  Students. 

Students  of  all  classes  derive  benefit  irom  the  study  of 
science,  7254. 

See  Oivens  Colleye. 

Science  Teachers. 
Best  training  for,  is  under  good  professors ;   instruction 

in  a  nonnal  coUege  has  advantages,  but  also  defects, 

7295. 
Might  be  trained  to  method  in  Owens  College,  as  at 

Heidelberg,  7295,  7296,  7328-7330. 
Teachers  might  practice  teaching  in  Manchester,  if  there 

were  a  gradation  of  schools  there,  7331-7333. 
A  teacher  of  method  desirable  in  an  institution,  but  he 

should  be  an  assistant,  7334-7337- 
Owens  College  a  fortunate  centre  for  instructing  teachers, 

7338-7341,  7344-7347. 
Positions   held    by  science   teachers   trained   in  Owens 

College,  7345. 

Society  of  Arts. 
Definition  of  "  technical  training,"  in  a  paper  of  Society 
of  Arts,  7283. 

Technical  Instruction. 
Danger  of  science  being  sacrificed  to  technical  instruc- 
tion, 7283. 

Training  Colleges. 
Teaching   in   nonnal  colleges  has  advantages,  but  also 
defects,  7295. 
IVkitworth  ScholarsUps.     See  Scholarships. 

Working  Classes. 
Five-sixths  attending  Owens  College  evening  instruction 
are  of  the  working  classes,  including  warehousemen 
and  clerks  in  offices,  7294. 
See  Artisans. 
Working  Men's  CoUege,  Manchester. 
Absorbed  into  Owens  CoUege  evening  classes,  7251. 

ROSCOE,  HENRY  ENFIELD,  Esa.,  F.R.S.     (Index  of 
his  Evidence.) 

Accommodation  for  Science  Purposes. 

Inadequate  chemical  laboratory  at  Owens  College  ;  com- 
plete one  provided  in  new  buihiing,  as  well  as  dis- 
secting rooms,  workshops,  &c.,  7369-73/6. 

Extensive  laboratories   and  other  buildings  devoted  to 
science    at    Berlin,    Bonn,  Leipzig,  &c.,  7384,  7385, 
7389,  7390,  7406. 
Age  of  Science  Students. 

For  entrance  in  German  universities,  18  years,  7389. 

Artizan  students  in  Owens  College  are  20  to  22  years  of 
age,  7411. 

Scientific  principles  must  be  taught  to  youths ;  through 

want  of  time  and  knowledge  of  prmciples,  artizans 

are  difficult  to  instruct,  7394. 
Demand  for  science  instruction  by  artizans ;  these  make 

the  best  students,  7408. 
Whitworth  scholarships  gained  by,  but  not  conhned  to, 

artizans,  7409,  7410. 
In  Owens  College,  artizan  students  are  from  Jl»  to  J  J 

years  of  age,  7411.  .    „       ,     ^      t,.., 

Lectures,  classes,  &c.  for  artizans  m  Manchester,  /4.il. 

Arts.  ^    ^  ,      . 

Objection  to  teaching  arts  or  manufactures  ;  sound  prm- 
ciples of  science  the  first  essential,  7367. 

^Science  instruction  at,  7384,  7385,  7389,  7391. 


RoscoE,  H.  E,,  Esq.— cont. 
Bonn. 
Science  instruction  at,  7384,  7385,  7389,  739  L 

Brachenbwry,  Miss. 

Contribution  by,  for  incorporating  Manchester  School  of 
Medicine  with  Owens  CoUege,  7377. 

Calico  Printing.     See  Lancashire. 

Carlsruhe. 
Science  instruction  in,  7389, 

Chemistry. 

Fees  for  science  course  in  Owens  College;  chemistry 
fees  lower  than  in  London,  7364,  7365, 

Many  Owens  College  chemistry  students  enter  without 
any  knowledge  of  the  subject,  7366, 

An  assistant  professor  sho^lld  be  provided  for  every 
20  students,  7389. 

The  greatest  chemical  discoveries  in  Germany  have  re- 
sulted from  pure,  not  applied,  science,  7390.  The 
most  important  chemical  schools  have  been  in  the 
universities,  7391. 

Advantage  of  having  intennediate  instruction  between 
Owens  college  chemistry  classes  and  ordinary  colour 
shops  ;  but  instmction  difficult  to  devise,  7393-7401. 

Instruction  in  chemistry,  &c.  should  be  directed  by  one 
professor,  assisted  by  subordinate  men,  7404. 

Dalton  scholarships  for  original  research  in  chemistry  at 
Owens  College,  7412-7416,  7419,  7420. 

List  of  original  investigations  in  chemistry,  made  in 
Owens  College  laboratory,  7422. 

Colour  Shops. 
Instruction  wanted  between   Owens  College  chemistry 
classes  and  ordinary  colour  shops,  7393-7'30I. 

Continental   Science   Schools,     See    Science   Schools  (Con~ 


Contributions  for  Science  Purposes. 
Donation  of  10,000Z.  by  Miss  Brackenbury  towards  in- 
corporation of  Manchester  School   of  Medicine  with 
Owens  College,  7377- 

Cost. 

Cost  of  new  laboratories  and  other  buildings  at  Owens 
College,  7369,  7377- 

Cost,  in  Germany,  of  laboratory  fees,  and  erecting  and 
working  laboratories;  salaries  of  professors  and  assist- 
ants, and  apparatus ;  buildings.  Sec,  7384,  7385, 7389, 
7405. 

Cost  to  Government  of  science  colleges  would  be  repaid 
in  proper  training  of  science  teachers,  7435. 

Council  of  Scientific  Advice. 

Desirability  if  forming,  to  assist  Government;  should 
not  consist  solely  of  men  of  science,  7436-73-19. 

Dalton  Scholarships. 

For  original  research  in  chemistry ;  not  much  competi- 
tion for,  at  Owens  college,  7412-/416,  7419,  7420. 

England. 

Compared  with  Germany,  &c.,  as  to  science  instruction, 
7384-7387,  7403. 

Fees. 

For  science  courses  at  Owens   College  ;  chemistry  course 

lower  than  in  London,  7364,  7365. 
For  laboratory  instruction,  &c.,  ia  Germany;  lower  than 
in  England,  7384,  7389. 

Freiberg. 

Mining  academy  at  Freiberg,  and  connected  Free  Mining 
School  at  Zwickau,  7389. 

French  Langnage. 

Necessity  of  studying,  in  connexion  with  science  courae, 
7364. 

German  Language. 
Should  be  studied,  in  connexion  with  science  course, 
7364. 

Germa^iy. 

Science  teaching  in  Germany  compared  with  England; 
larger  number  of  teachers  ;  more  effective  instruction 
of  students;  fees  lower;  large  sums  spent  on  labora- 
tories, &c.,  7384-7387,  7389,  7402-7406. 

Relation  between  German  universities  and  polytechnic 
schools,  and  distinction  between  science  instruction 
therein  ;  relation  of  these  to  Government,  7389-7392. 

Seminaria  in,  7389. 

The  most  important  chemical  schools  of  Germany  have 
been  in  the  universities,  7391. 

Peculiar  system  of  teaching  in  Germany ;  not  entirely 
applicable  to  England,  7402,  7403. 
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RoscoE,  H.  E.,  Esq.— cont. 

Employment    formerly    of   chemists  Jrom  Germany  in 

chemical  works  round  Manchester,  74(17- 
German  university  system,  rather  than  the  polytechnic 
school,  a  model  for  England,  7"l''**'. 

Giesseu. 

School  of  chemistry  in  university  of,  /■;.ii>l. 

GottiiKjen. 
Science  instruction  at,  7384,  73>^!'. 

Governmo)}! . 

Relation  between   Government  am!  ;ica(]c]iiii;itl  hoilics  in 

Germany,  7.'i89,  7-10(i. 
ScholarshijJS   of,   less   desirabUi  than  those  founded  l»y 

private  munificence,  7-317- 
Institutes  providinj?  physical  lahoratiirit'S  iia\-e  a  chtiru 

on  Governnient,  741^^. 
Government  can  best  aiil  science  by  foundation  of  jiro- 

fessorships,    and    by    hclpinfr    M'hat  is  now  goiw^  on, 

74-'r)-7-4:^l». 
Cost  to  Government  of  science  colleges  wouhl  he  rc[iaid 

in  proper  training  of  science  teachers,  74.'i5. 
A     consultative    science    council     dcsira.b]e,    to     !id\ise 

Go\'ernment  on  matters  of  scientific  instruction,  7-l3(!- 

743!', 

Goveninieiil  Gratil  Cormnitloe.      See  lioi/iil  Sorie/i/. 

Heidelberfi. 

Science  instruction  at,  73S4.  T'^'^^-K  73J'l,  74i'2, 

Ha/maiii),  Dr. 

Allusion  to  report  of,  on  German  laboratories,  7''^'^. 

Huxley,  Prnfessnr. 

Popular  science  lecture  by,  at  Manchester.  7431. 
Ini])ortant    ])roiiosition    by,    for   systematizing    evening 
science  instruction  in  Owens  eoUege,  74-'d. 

Loboratorij. 

Chemical  laboratory  at  Owens  college  inadequate ;  new 
laboratories  in   progress  ;  laboratory  fees,  &c.,  73fi4- 

737(i. 

Cost  of  construction,  working  cxi)enses,  &c.,  of  chemical 

laboratories  of  Berlin,  Bonn,  Lei])zig,  Sec,  7384,  7385, 

738IJ-7:i!n,  74UG. 
Advantage      of     instruction      between      (J  wens    college 

chemical  laboratory  and  ordinary  colour  shops,  731'-!^- 

7401. 
Former    ein}iloyment    of    German    chenii.-jts    in  ICnglish 

laboratories,  7  it^l7- 
Many  students  from  Owens  College  chemical  laboratory 

now  occupy  positions  of  trust,  74'>7. 
Dalton    scholarships   must  be  held  one  year  in  (Jwens 

College,  and  another  in  some  other  college,  741. '1 
Professor    Balfour     Stewart     on    physical    laboratories, 

7418. 
List  of  original  investigations  made  in  (Jweri:^  College 

laboratory,  7422. 

L  fined  shire. 

Calico  printers,  &c.,  of  Lancashire  would  benefit  if  in- 
struction could  be  devised  between  Owens  College 
chemistry  classes  and  ordinary  colour  shops,  73!'.'i- 
71*11. 

S|)ecial  need  fur  high  scicntihc  instruction  in  Lan- 
cashire, 7  1''I7. 

Science  instruction  in,  73Sl,  '^'AHU,  73!M  . 
Lockyc.r,  Mr.  Nurmiiv. 

Popular  Bcicnce  lecture  liy,  at  M;inchester,  7  131. 
f.nn<h„<. 

Ap[.rov;d     of    bringing    srience    teacliiTi   b-    l-ondon   for 
nistruction,  7I'!.'n  7-I3-.I. 
Loiu/fju  (i-nirrrsihi. 

Sj,*:(;i:,i   ,„Nr.n<,f  stinly   in    Oweii"    Collc/'ij   Um-    l.ond(..i 
Kniversity  degrees,  73*;  I. 
M<fm:li<'f^l''r. 

Royal  School  of  Medicine  in.  U,   he  iaiached   l(,   Owens 

College,  737(;-73;:>. 

Manchester  is  a  (centre  wIictu  ;n(;  carried  on   nio;;t  ini- 

j)ortant  industries  depending  on  si;iini(:i-,  7ill7. 
Positions  of  trust  in  MunclMjster  Giirniic;.!    Works   lilli'd 

!)y   Owens   College  students;   (icrnian;-;    (unniTly    iip- 

])ointed  to  these  ]iosts,  71*)7. 
Scientific  instruction   in  Manchester;   lectures  by    I'i'o- 

fessor  Ilnxley,  Mr.  Norman  Jjockyer,  &c.,  am!  wiuiicc 

classes,  7h'il. 
Mu„.rarhn.:. 

Ol-i<rl|oi,    iu    ((■;, riling    iir1:>    and    uianuniel  n  iv-,  ;    Mmud 

priiicipic'^  of  ■.ri(;;ic(;  tlie  lirst  CSSCTltial,  73'I7. 
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Medical   School,      Sec   Royal  School  of  Medicine,  Man-' 

Chester. 
Metcorolof/y . 

Advantage   of  a  physical  laboratory  in  connexion  with, 
7418. 
Mivinfj  Schools.     See  Science  Schools. 
Munich. 

Science  instruction  in,  738r*. 

Orir/intd  Rcsenrch. 

Teachers    of    science    should    pursue    original  research, 

7421. 
List  of  original  chemical  investigations  made  in  Owena 

College  laboratory,  7422. 
liest  way  of  promoting  original  research,  7425. 
Foundation  of  high-cia3.s  science  schools  would  tend  to 

increase  original  research,  742H. 

Own»i  College. 

Witness  is  ])rofcssor  of  chemistry  in,  73'J3. 

Students  and  their  subjects  of  study  in  Owens  College; 
u.  distinct  course  for  London  University  science 
degrees,  73'>4.  Students  in  cbemieal  laboratory, 
1S7"-7I,  and  chemistry  classes  since  foundation, 
7'i'.>.5,  73'>fi.  Positions  of  trust  Iield  l)y  students, 
740/. 

Fees  for  science  courses  in  the  college ;  lower  than  in 
London  ;  higher  than  in  Germany,  73'i4,  7365,  7384. 

Inadequate  cbemieal  laboratory  accommodation  in 
Owens  College ;  new  laboratory  building ;  its  size, 
cost,  &c.,  73f).'>-737-l  New  buildings  will  accom- 
modate natural  philosophy,  engineering,  and  natural 
history  departments,  with  workshops  and  dissecting 
rooms  for  students,  &c.,  7373- 737^,  7381,  7383. 

Manchester  Royal  School  of  Medicine  proposed  to  be 
attached  to  Owens  College,  7376-737^- 

Report  to  Owens  College  Extension  Committee  on  con- 
tinental science  schools,  7389. 

Instruction  desirable  between  Owens  College  chemistry 
classes  and  colour  shoi^s,  but  difficult  to  de\'ise,  7393- 
741)1. 

Subdivision  of  professorships  in  Owens  College,  7404, 
74()o. 

Demand  for  science  instruction  in  Owens  CoUege  by 
artizans,  7hW-7411. 

"\^■hitworth,  iJalton,  and  Rumncy  scholarships  in  Owens 
("ofiege;  additioTud  scholarships  desirable,  but  they 
sliouhi  he  fnnndcd  by  private  munificence,  7401.',  7410, 
7412-7417,  7411),  7420. 

List  of  original  chenncal  investigations  made  in  Owens 
College  laljiiratory,  7422. 

Systematization  of  scientific  instruction  in  Owens  College 
pro])osed  by  Professor  Huxley,  7431. 
PA//S(cs. 

Instruction  in   physics    should  be  directed   by  one  pro- 
fessor assisted  by  subordinates,  740-1. 
Pohjtpchiiiv  Schools.     Sec  Gemianij. 
Prficticdl  Jiis/rucfioii. 

In  continental  schools  of  science ;  comimrison  with  those 
of  England,  738-1,  7;SS!). 

Prirat-ilocenlni.     See  Science  Teachers. 
Proftfssors.     See  Science  Teachers. 
Pro  fesso  i  ■.v  // 1/ )  s . 

Foundation  of  profossorsbips  in  science  the  best  aid  that 
could  lie  reinlercd  Ity  (nnernmcid,  7  12,':i-7-129. 
See  Science  'IWichrrs. 

I{r/,r/ilrr,s.      Srr  Srirnrr  Trnrhrrs. 
Iir,u,r,. 

Of   llr.    lloruKinn  and  < 

b.ries,  7:is:.. 

■J'o  Owcn.s  Colh'go  V.\Ui 

M'icnee  scliools,  7;iS:). 

I<n,,al  Cnltnjvnf   i'hnnislr;i. 

i'ciN  Ibr  lalioiiitory  iiislruetion  m.  coniiiared  with  Owens 
College,  73(;i. 
iUniut  Sehnnl  of  Mn/innr,  Maucheslvr. 

C(,ntenipl;i,ted  alliU'hiucnt  of,  to  Owens  College;  Miss 
Hrnckeiibtiry's  i'<iiitnbution    ]br    tins    purpose,    7376- 

/i'.-V»/  Schoid  of  Mini'.' 
Cost    of   iiiMt.niclior 

7;i(il.  7'M\r,. 

linyal  Snvirly. 
A  hotly  similar  li.  Goverumcnt  Grant  Committee  of.  is 
reipiircil.    In     funusli    fumls    fur    physical    purposes. 


'  M.  A\'urt/-,  on  (.icrnian  labora- 
iion  CommiUee  on  continental 


compared  with  Owens  College, 
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RoscoE,  H.  E.,  Eaq. — cont, 
Rumney  Scholarships. 
In  Owens  College;  remission  of  candidates'  fees  by  pro- 
fessorSj  7412. 

Scholarships.     See  Science, 

Science. 

Special  course  in  Owens  College  for  London  University 
degrees,  7364. 

French  and  German  should  be  studied  in  connexion 
with  science,  7364. 

Importance  of  foundation  of  sound  scientific  principles ; 
application  easy,  7367- 

The  higher  scientific  instruction  can  never  be  self-sup- 
porting, 7382. 

England  and  the  continent  in  respect  to  scientific  in- 
struction, 7384-7387,  7403. 

Difficulty  of  instructing  artizans  in  science,  7394. 

Science  scholarships  in  Owens  College ;  more  desirable, 
7409-7417,  7419,  7420. 

Little  encouragement  now  to  science ;  Government 
should  found  professorships,  and  high-class  science 
schools,  7425-7430. 

Science  lectures,  classes,  &c.,  in  Manchester,  7431. 

Department  science  instruction  in  Lancashire  still  im- 
perfect, 7432. 

Desirability  of  a  consultative  science  council,  to  advise 
Government,  7436-/439. 

Science  and  Art  Department. 

Dr.  Hofmann's  report  to,  on  chemical  laboratories, 
7385. 

Department  science  instruction  in  Lancashire  still  imper- 
fect, 7432. 

Objection  to  Department  system  which  allows  a  man  to 
teach  after  passing  one  examination,  7435. 

Science  Classes.     See  Science. 

Science  Examinations. 
Objection  to  Department  system  of,  which  allows  a  man 
to  teach  after  passing  one  examination,  7435. 

Science  Schools  (Continental). 

Report    on    universities  and  high  schools  of   science  of 
Bonn,   Gottingcn,  Berlin,  Leipzig,    Freiberg,    Heidel- 
berg,   Carlsruhe,    Munich,   and   Zurich,   7334-7389, 
7402-7406. 
See  Science. 


RoscoE,  H.  E.,  Esq.— cont. 
Science  Students. 

Effective  instruction  for,  in  continental  schools,   7384- 

7389. 
Difference  between  class  of  students  attending  univer- 
sities and  polytechnica  of  Germany,  7390, 
See  Owens  College. 
Science  Teachers. 

More  professors  and  assistants  in  Germany  than  Eng- 
land ;  professors  in  universities  are  of  three  grades, 
professor  ordinarius,  professor  extraordinarius,  and 
privat-docens ;  advantage  of  these  competing  with 
each  other,  &c.,  7384-7389,  7402,  7403,  7406. 
Subdivision  of  professorships  in  Owens  College,  7404. 
Fees    remitted    Ijy    professors    in    Owens     College    for 

Rumney  scholarship  candidates,  7412. 
Claim  on  Government  of  professors  in  physical  labora- 
tories, 7418. 
Teachers    of   science    should   have   leisure    for    original 
research;  this  can  be  effected  if  they  are  assisted  by 
repe'titeurs,  7421-7428. 
Department   teachers    in    Lancashire    are    ill-educated, 

7432. 
Objection  to  teachers  who  have  passed  but  one  examina- 
tion ;  they   should   be    trained    in    science    colleges, 
7435. 
Seminar  ia. 

In  Germany ;  might  be   introduced  here   with   benefit, 
7389. 
Stewart,  Professor  Balfour. 
Physical  laboratory  under,  in  Owens  College,  7366. 
On  physical  laboratories,  7418. 
Traininff  Colleges. 

Proper   education   in,    of   science   teachers,    will    repay 
Government  cost,  7435. 
Universities   (Continental).      See   Science    Schools   (Conti~ 

nental). 
Whitworth  Scholarships. 
Artizans  who  have  gained  them  in  Owens  College;  half 
are  adjudged  to  artizans  and  half  to  students,  7409, 
7410. 
JVurtz,  M. 

His  report  on  German  laboratories,  7385. 
Zurich. 

Science  instruction  in,  7384,  7389. 
Zwickau. 

Account  of  Zwickau  Free  Mining  School,  7389. 


3  Y  3 


164 


KOTAl  COMMISSION  ON  SCIENTIFIC  INSTEOOTION,   ETC.  : 


ANALYSES  OF  EVIDENCE 


KESrECTINfi    THE 


SCOTCH  AND  lEISH   UNIYERSITIES. 


University  of  Edinburgh. 


TURNER,    Professor    WILLIAM,    M.B.     (Index    of 
his  Evidence.) 

AQricuiturc. 
'Endou-ment  by  special  bequest  of  chair  of  agriculturo 
in  Edinburgh  University,  'd2lCi. 
Accommodation  for  Science  Purposes, 

Buildings  at  Edinburgh  University  ;  want  of  class  rooms, 
laboratory,  &c. ;  proposal  to  remove  medical  school, 
9278-9288. 
Government  aid   essential  for  extension   of   buildinp[s, 
&c.  at  Edinburgh  University,  !>294-9yi3,  9388. 

Anatomy. 

100  lectures,  and  practical  instruction,  given  annually  to 

medical  students  at  Edinburgh  University,  9264. 
Professor    of  anatomy  in  Edinburgh  University  is    the 

only  professor  without  a  salary,  92/2. 
Want  of  accommodation  for  teaching  anatomy  in  Edin- 
burgh   University ;    extended    instruction    desirable, 

9284,  9287,  9312. 
Professor    of   natural    history  in   Edinhurgh  University 

teaches  zoology  from  a  comparative  anatomy  point  of 

view,  9323-9328. 
Anatomical  museum  at  Edinburgh  University  ;^  open  to 

students  ;  extensively  used  by  professors,  9318-9324. 
Apparatus  for  Science  Purposes. 

Diagrams,  preparations,  &c.  used  for  instructing  medical 

students  at  Edinburgh  University,  9264. 
Government  grant  essential  for  apparatus,  and  research, 

at  Edinburgh  University,  9301,  9312,  9334. 

Arts. 

Fellowships,  &c.  at  Edinburgh  University  are  chiefly 
associated  with  faculties  of  art  and  theology,  9276. 

Assistant  Professors,  Demonstrators,  Sfc. 

Assistant  professors  at  Edinburgh  University  (mostly 
graduates)  are  appointed  partly  by  University,  partly 
by  jjrofessors,  9265-9268.  9313-9317. 

Increased  endowments  for  payment  of  assistants  wanted 
at  Edinburgh  University,  9301-9312,  9396. 

Importance  tojprofessors  of  having  highly  skilled  assist- 
ants, 9337. 

Assistants  to  professors  consider  their  duty  ag  training 
for  professorships,  9338. 

hotany. 

Lectures  and  practical  demonstrations  in  bdtany  given 

to  medical  students  of  Kdinlnirgh  Univcreity,  9264. 
E.vtensitjn   of  instruction    in    botany  desirable  at  Kdin- 
hurgh  University,  I'3l2. 
Bursaries. 

Appropriation  of  fundH  to  burnarics  in  Edinbiirgli  Uni- 
versity, 926!^ 
Choirs.      See  Professorslu'jis. 
Ckcmistry . 

Chemistry  is  one  of  the  general  sciences  taught  to  me- 
dical students  at  Edinburgli  University.  9264. 
Extension  of  instruction  in  cliemistry  desii'al)le  at  l''.iliri- 
burgh  University,  92>(l,  9312. 

TJpgrites. 

I'ixaminations  for  I'lilinbiirgh  1  Jiiivrrnif.y  dcgrcr  in  iiKidi- 
cine  are  in  three  slagi^M ;  id]  an;  vvrilLni,  nrji.)  and 
practical,  9291,  9329-!^'i33. 

Degrees  of  liaf;helor  of  Medieinc,  Master  u{  .Snrgrrv,  "nd 
Doctor  of  Meilif^ini;  are  coriferrcd  l)v  I'viiinburgti  Uni- 
versity, 92!)  1-9294. 


Turner,  Prof. — cont. 

B.A.  degree  from  another  university  stands  in  place  of 

preliminary   examination    at    Edinburgh    University, 

9293. 
Degree  in  science,  as  well  as  in  medicine,  is  given  by 

Edinburgh  University,  9294. 


Edinburffh. 

Edinburgh  has  heen  ; 
fessors,  9314. 


great   training   school  for  pro- 


'Edinhuryh  University, 

Promotion  of  science  at  Edinburgh  University,  9262- 
9340.  9386-9396. 

See  Professors,  Students,  ^-c. 
Enitowments, 

Special  bequests  at  Edinburgh  University  for  chairs  of 
agriculture,  natural  history,  Sanscrit,  music,  and 
engineering,  9276. 

See  Income  and  Expenditure. 
Engineer  in  (J. 

Endowment  by  special  bequest  of  chair  of  engineering 
in  Edinburgh  University,  9276. 

Examinations, 

Examinations  for  degree  in  medicine  at  Edinburgh  Uni- 
versity are  written,  oral,  and  practical ;  students  pass  a 
prehmlnary  examination,  9264.  9291-9294,  9.329-9333. 

In  Scottish  universities,  no  examination  is  required  pre- 
viously to  matriculation,  9290. 

In  professional  examinations  for  Edinljurgh  R.M.  degree 
a  thesis  is  required,  9291. 

Examinations  of  Erst  year  in  Edinburgh  University  are 
open  to  other  than  medical  students,  9294. 

Exhibitions.      See  Fellowships,  ^t. 

Fees.     See  Income  and  Ejpendituri'. 

Fellowships. 

Appropriation  of  funds  to  fellowships,  scholai-ships,  and 

exhibitions,  at  Edinburgh  University,  9269,  9276. 
Bursaries,  scholarships,  and    fellowships    at   Edinburgh 
University  are  chiefly    for  ai'ts  and  theology;  for  me- 
dicine, one;  natural  science,  three,  11276. 
l^ist  of  pri/.es  or  scbolai-ships  for  science  and  medicine  at 
Edinburgh  University,  9309, 
Government. 

Grants  of  Government  towards  buildings.  &c.  of  Edin- 
burgh University;  grants  for  extension,  Ike,  wanted, 
9278.  9313,  9389-9392. 
Sec.  Parliament. 
Greek, 

Greek  is  required  for  degree  of  Doctor  of  Medicine  of 
Edinburgh  University,  9292. 

Income  and  E.rpendilure, 

Funds  (»f  E<linbiirgh  University;  capital,  144,951/.;  ap- 
plication of  funds  to  chairs,  prizes,  salaries,  &c.,  9265- 
9277.  9290.  9;!02,  9.39;(-9395. 

('ontribiitions  and  (iovcrTuncnt  grants  to  I'^dinburgh  Uni- 
versity, 9272  -:)2;S.  9294-93i;i.  9;{S6-9396. 

Desirable  tbat  Edinburgh  University  should  be  able  to 
hold  out  |iecurii:iry  inducements  to  students,  9309. 

I'ldmburgh  University  is  miserably  poor.  938;. 
Iialinralories. 

Laboratories  :i(,  I'.dinburgh  University;  materia  medica 
laboratory  is  too  small,  9264,  9282,  9284. 
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Turner,  Prof.— cont. 
hectures. 

Lectures  ou  chemistry,  botany,  &c.  given  to  Edinburgh 

University  medical  students,  9264. 
18  lecture- rooms  for  40  courses  of  lectures  at  Edinburgh 
University ;  great  want  of  accommodation,  9284. 
hihrary. 

1,584?.  spent  annually  on  library  at  Edinburgh  Univer. 
eity ;  a  magnificent  hall :  more  room  wanted,  9270, 
9278,  9281. 

JAterature. 

Examination  in  EngHsh,  Latin,  &c.  passed  by  all  Edin- 
burgh University  medical  students,  9292. 

Materia  Medica. 

Materia  medica  instruction  at  Edinburgh  University ; 
laboratory  wanted,  9264,  9284. 

Matriculation. 

Different  meaning  of  "  matriculation  "  in  England  and 

Scotland,  9290. 
No  entrance  examination  previously  to  matriculation  in 

Scottish  universities,  9290. 

Medicine. 

Department  of  medicine  at  Edinburgh  University  com- 
prises general  sciences,  sciences  appertaining  to  medi- 
cine, and  special  medical  subjects ;  722  students,  9264, 
9287-9289. 

Practice  of  medicine,  medical  psychology,  surgery,  mid- 
wifery, medical  jurisprudence,  clinical  surgery,  &c.  are 
taught  at  Edinburgh  University,  9264,  9281. 

Amount  and  distribution  of  funds  appropriated  to  medi- 
cine at  Edinburgh  University,  9269-9277. 

Of  scholarships,  &c.  at  Edinburgh  University,  there  is 
only  one  with  medicine,  92/6. 

Chair  of  Institutes  of  Medicine,  and  chair  of  Practice  of 
Physic,  in  Edinburgh  University ;  want  more  accom- 
modation, 9281,  9284. 

Proposal  to  transplant  medical  school  of  Edinburgh 
University  to  a  new  site,  9284-9286. 

Degrees  of  Bachelor  of  Medicine,  Master  of  Surgery,  and 
Doctor  of  Medicine,  are  conferred  by  P^dinburgh  Uni- 
versity, 9291-9294. 

Medical  degree  examinations  at  Edinburgh  University 
are  conducted  by  medical  professors  and  non-pro- 
fessorial examiners,  9291-9294,  9329-9333. 

List  of  prizes  for  medical  students  at  Edinburgh  Uni- 
versity, 9309. 

Microscoj}]/ . 
Microscopic   demonstrations  on  vegetable   tissues,   &c, 
given  at  Edinburgh  University,  9264. 

Midwifery. 

Midwifery  instruction  given  at  Edinburgh  University, 
9264. 

Museums. 

Excellent  museum  of  materia  medica  at  Edinburgh  Uni- 
versity, 9264,  9282. 

Anatomical  and  botanical  museums  at  Edinburgh  Uni- 
versity; the  former  open  to  students,  and  extensively 
used  by  professors,  92/0,  9318-9324. 

Museum  of  Science  and  Art  (Edinburgh). 

Museum  of  Science  and  Art  has  damaged  many  rooms 
in  Edinburgh  University  by  cutting  off  the  light,  9284. 

Music. 

Bequest  of  General  Reid  for  chair  of  music  at  Edinburgh 
University,  and  concert,  9276,  92/9,  9281. 

Natural  History. 

Endowment  by  special  bequest  of  chair  of  natural  history 

in  Edinburgh  University,  92/6. 
More  accommodation  and  extended  instruction  in  natural 
history  desii-able  at  Edinburgh  University,  9284,  9312. 
See  Zoology. 

Natural  Philosophy. 

Chair  of  natural  philosophy  in  Edinburgh  University  was 
founded  in  1/08,  9281. 

Original  Research. 
Want  of  accommodation  and  funds  for  original  research 

at  Edinburgh  University,  9307-9309,  9334. 
Professors   should  have  time  for  research;  Edinburgh 

professors  engage  in  research  as  far  as  possible,  9335, 

9336. 

Pathology. 

Practical  instruction  in  pathology  given  at  Edinburgh 
University;  more  accommodation  wanted,  92G4,  9281, 
9284. 


Turner,  Prof. — cont. 
Pharmacy. 
Want  of  laboratory  for  teaching  pharmacy  at  Edinburgh 

University,  9284. 

Physiology. 

l^ectures  and  practical  Insti'uction  in  physiology  at  Edin- 
burgh University ;  extension  of  instruction  desirable, 
9264,  9312. 

Practical  Instruction. 

Practical  demonstrations  in  anatomy,  botany,  &c.  given 

at  Edinburgh  University,  9264. 
Practical  knowledge  must  be  shown  in  examinations  for 

degree  in  medicine  at  Edinburgh  University,  9291. 

Prizes,     See  Fellowships,  ^-c. 
Professors. 

Professors  and  assistants  at  Edinburgh  University ;  latter 
appointed  partly  by  University  and  partly  by  pro- 
fessors, 9264-9277,  9391,  9392. 

Allowances  of  Edinburgh  University  for  professors 
assistants  are  miserably  inadequate,  9301-9304. 

Edinburgh  has  been  a  great  training  school  for  pro- 
fessors, 9314. 

Importance  to  professors  of  highly-trained  assistants ; 
these  latter  work  for  professorships,  9337,  9338. 

Professors  should  have  time  for  research,  9335,  9336. 

Professorships. 

Edinburgh    University  professorships;   theii'  antiquity, 

&c.,   9269-9281. 
Numerous  professorships  in  England,  the  colonies,  &c. 

filled  by  Edinburgh  graduates,  9314. 

Reid,  General. 

Bequest  of  General  Reid  for  chair  of  music  at  Edinburgh 
University,  and  concert,  9276,  9279,  9281. 

Religion. 

Scholarships,  &c.  at  Edinburgh  University  are  chiefly 
associated  with  faculties  of  arts  and  theology,  9276. 

Salaries.     See  Income  and  Expendititre. 

Sanscrit. 

Endowment  by  special  beqnesi;  of  chair  of  Sanscrit  in 
Edinburgh  University,  9276. 
Schools. 
Teachers  of  schools  might  be  instructed  in  science  by 
Edinburgh  University  if  it  had  means,  9339,  9340. 

Scholarships.     See  Fellowships,  ^c. 

Science. 

Of  scholarships,  &c.  at  Edinburgh  University,  there  is 
one  \vith  medicine,  and  thi'ee  with  natural  science, 
9276. 

Degree  in  science  given  by  Edinbm'gh  University,  9294. 

List  of  science  prizes  at  Edinburgh  University,  9309. 

School  teachers  might  be  instructed  in  science  by  Edin- 
burgh University  if  it  had  means,  9339,  9340. 

Scottish  XJniversity  Commission. 

Important    refonns    introduced    into   Edinburgh    Uni- 
versity   by   Scottish    University   Commission,   9265- 
9277,  9310. 
Students. 

Lectures  and  practical  demonstrations  in  chemistry, 
botany,  &c.  given  to  Edinburgh  University  medical 
students,  9264. 

Matriculation,  graduation,  fees,  &c.  of  Edinburgh  Uni- 
versity students,  9269-9277,  9290,  9393-9395. 

Extension  of  Edinburgh  University  required  on  account 
of  great  increase  of  students,  9284,  9287. 

Examinations  [of  Edinburgh  University  students';  me- 
dical students  must  pass  preliminary  examination, 
9291-9294. 

Edinburgh  University  should  be  able  to  hold  out  pecuniary 
inducements  to  students,  9309. 

Assistants  to  professors  at  Edinburgh  University  are 
mostly  young  graduates,  9313-9317. 

Surgery. 
Lectures  and  practical  instruction  in  surgery  given  at 
Edinburgh  University;  more  accommodation  wanted, 
9264,  9281,  9284. 

Teachers. 
With  increased  means,  Edinburgh  University  might  in- 
struct  school  teachers  in  science,  9339,  9340. 
Zoology. 

Zoological  insti'uction  at  Edinbm-gh  University ;  it  is 
now  given  from  a  comparative  anatomy  point  of  view, 
9264,  9324. 
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BROWN,  Professoe  ALEX.    CRUM.     (Index   of  his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Bad  accommodation  for  chemical    instruction  at  Edin- 
burgh University,  9355-^357,  !)363-i)369. 
In  proposed  chem'ical  laboratory  at  Edinburgh  Univer- 
sity, 5  feet  by  G  of  space  is  allotted  to  each  worker,  !).'i7B. 
Age  of  Studenfs. 

Students  up  to  25  years  of  afje  can  compete  for  Edinburgh 
University  Hope  Scholarshi])s,  'J3SB. 
A(/ricuJliirc. 

Special  lectures  on  agricultural  clicmistry  should  be  given 
at  Edinburgh  University,  !>373. 
Apparatus  for  Science  Purposes. 

(Jhemical  apparatus  at  Edinburgh  University  is  mostly 
inapplicable;  specimens  are  obtainable  from  Museum 
of  Science  and  Art.  &c.,  9349~'J354. 
Insufficient  grant  for    lecture  apparatus  at  Edinburgh 

University.  !)3G0-!>3(J3. 
Ajijiaratus  for  original  research  should  be  jirovided    at 
Edinburgh  University,  !)371,  9372. 
Assistant  Professors,  Demonstrators,  eye. 

Two  assistants  to  chemical  professor  provided  by  Edin- 
bm-gh  University ;  professor  provides  others  at  his 
ou-n  cost,  'J347,  !'3I8,  y358-93(j0. 

Botany. 

Botany  is  one    subject  nf  examination    for  Edinburgh 

University  degrees,  937i'. 
Chcmistnj. 

Chemical  instruction  at  Edinburgh  University ;  inefficient 

accommodation  and  apparatus  ;  comprises   elementary 

lectures,  and  practical  teaching;  there  is  also  tutorial 

instruction,  !)341-!l3(i3. 
Lectures  on  the  application  of  chemistry  should  be  gi\Tn 

at  Edinburgh  University,  9373,  I>37'l. 
Chemistry   is  a  subject  of  examination   for    Edinburgh 

degrees  in  science  and  medicine,  L'37y-l'3r*L'. 

Derfrees. 

Every  candidate  for  a  degree  in  science  of  Edlnljurgh 

University  must  pass  first  B.Hc.  examination,  *>.'SS2. 
A  B.Sc.  may  be  a  candidate  for  D.Sc.  degreee,   and  be 

examined  in  any  one  of  a  number  of  subjects,  93S'J. 
Degrees  in  science  are  a  recent  institution  in  Edinburgh 
University,  !)3S3.  JW84. 
See  Examinations. 
Edinburgh  Museum  of  Science  and.  Art. 

Specimens  in  Edinburgh  Museum  of  Science    and  Art 
are  available  for  lectures  in  University.  *J3~VJ-\)3bA. 
Edinburgh  Universitg. 

Promotion  of  science  at  Edinburgh  Univcrsitj-,  UM}- 
9395. 

See  Professors,  Students,  Sj-c. 
Engineering. 

Engineering  department  at  Edinburgli  University  should 
comprise  lectures  on  applications   of  chemistry,  &c., 
93/3,  9374. 
Examinatiovs. 

Examinations    for    degi'ces    in  medicine    at  Edinburgh 

University  comprise  chemistry,  botany,  and  zoology, 

and  are  ivi-itten,  practical,  and  oral,  9379. 

Professor  and  one    non-professorial    examiner    conduct 

chemical  examinations  at  Edinburgh  University,  93S0. 

Increased  number  of  non-professoriiil  examiners  desired 

by  Edinburgh  University  professors,  9.'i.S0,  9.'iSl. 
Examinations  for  Hope  Chemistry  Scholarshi])  at  Edin- 
burgh University;  students  uji  to  25  yeai's  of  age  can 
compete,  93H5. 
See  Degrees. 
Hope,  Professor. 

llope  chemistry  jirize  at  University  of  l'',dinl)urgh  ;  con- 
verted into  a  scholarship,  93H5. 
Income  and  IHxpendifure. 

Assistants  to  chemical  professor  at  I'ldirihiirgli  University 
receive  2(i0/.  from  University,  and  rest  from  professor, 
935H-9:((i(l. 
100/.  a  year  allowed  I)y  ICdiTdmrgh  University  for  chemical 

apparatus,  &c. ;  more  necessary,  93(il ,  9.'"((;:i. 
Edinburgh  University  should  have  funds  for  jiromotion 

of  original  research.  93(i7-9.'!77. 
Lecturers  should  not  de|)<:ii(i  wholly  on  fees,  or  have  to 

defray  class  expenses,  !t.'l77. 
1,0(10/.  beijucatbed  to  lOdinburghUniversity  by  Professor 

Mope  for  clicmical  jjrize,  !>3H5. 
Additional    chairs,   although    founded    by    private    and 
Government  money,  make  additionul  demand  on  uni- 
versity funds,  9395, 


Brown,  Prof. — cent. 
Laboratories. 

Laboratories  at  Edinburgh  University ;  chemical  labora- 
tory unsuitable,  9342-9344,  9.356,  9363-9366. 

In  proposed  new  buildings  at  Edinburgh  University 
space  for  40  chemical  laboratory  students  is  projected, 
9364,  9378. 

Holder  of  Hope  Chemistry  Prize  at  Edinburgh  Univer- 
sity must  work  a  year  in  a  laboratory,  9385. 
Lectures  and  Lecturers. 

Lectures  at  Edinburgh  University;  lectures  on  applica- 
tions of  science  desirable,  9342,  9349,  9354,  9373, 
937-J. 

Lecturers   should  not   depend  on  fees,  or  defray  class 
expenses,  9377- 
Medicine. 

Chemical  instruction  of  medical  students  at  Edinburgh 
University ;  increasing  number  of  students ;  inade- 
quate space,  9342-9346.  9363-9365. 

Professor  of  medical  jurisprudence  at  Edinburgh  Uni- 
versity has  a  laboratory,  9366. 

Melollurgg. 

S])ecial  lectures  on  metallurgy  shouhl  l>e  given  at  Edin- 
burgh University,  9373. 

Museum  of  Science  and  Art  (Edinburgh).     Hee  Edinburgh 
Museum,  ^-c. 

Original  Research. 

Eor  original  research  at  Edinburgh  University  space 
and  funds  are  wanted,  9367-9377- 

Physiology . 

Special  lectures  on  physiological  chemistiy  should  be 
given  at  Edinburgh  University,  9373. 

Practical  Instruction. 

Practical  instruction  in  chemistry,  in  classes  and  labora- 
tory, is  given  at  Edinburgh  University ;  accommoda- 
tion inadequate,  9342-9.344,  9356. 
Practical  knowledge  is  required  for  degrees  at  Edinburgh 
University,  93/9. 
Professors. 

Professor    of   chemistry  at    Edinburgh    University ;    is 
allowed  two  assistants ;  has  bad  accommodation,  &c., 
9341-9357. 
Lecturers,    under   professors,    would    improve    teaching 
power  of  Edinburgh  University,  9373,  93/4. 
Professorships. 

Additional  professorships,  although  founded  by  private 
and  Government  aid,  increase  demand  on  university 
funds,  9395. 
Scholarship. 

Hope  Chemisti'y  Prize  at  Edinburgh  Univereity  is  con- 
verted into  a  biennial  scholarship,  9385. 
Science. 

Promotion  of  science  at  Edinburgh  Uni\Trsity,  9341- 
9395. 

Students. 

Chemical  students  of  Edinbiu'gh  University;  gi'eat  in- 
crease in  their  number.  9342-9346.  9356. 

Large  amount  of  space  required  by  students  of  chemistry  ; 
inadequate  accommodation  at  Edinburgh  University, 
9.357,  936.3-9365. 

Funds  should  be  i)rovided  at  Edinburgh  Univei-sity  to 
emi)loy  advanced  students  in  research.  9367-93/7. 

(Candidates  for  dcgvei-s   in  medicine.  Sec.  at  Edinburgh 
University,  93/9-9385. 
Tutorial  Instruction. 

Tutorial  classes  in  chemistry  arc  held  at  Edinburgh  Uni- 
versity, 9343. 
Zoology . 

y^oology  is  one  subject  nf  examination  for  Edinburgh 
University  degrees,  9.379. 


his 


TAIT.   Piun-i.;ssuu  PETER  GUTHRIE.    (Inde.x  of 

Evidence. ) 

Avcdminodution  for  Science  Purposes. 

Bad  accommodation  for  natural   philosophy  instruction 
at  Edinburgh  University,  9408,  9416-9419. 
Anatomy. 

Rcmnval  of  anatomy  depai'tmcnt  at  Edinburgh  University 
dcsirat)le  for  accommodation  of  natural  philosophy, 
9416-9419. 

Art  iz  fins. 
Univcraitica  should  give  scientific  in,struction  to  avtizans, 
9434. 
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Tait,  Prof.— cont. 

Assistant  Professors,  Demonstrators,  Sf-e. 

AVant  of  assistants  in  natural  philosophy  department  at 

Edinbiu-gh  University,  !M2(MM24,  94.'i7-!)-4-l  1 . 
Natural  i>hilosophy  lahbi-ltoiy  work  should  ]je  ronductfd 
hy   assistant  professors  ;    one  to  ten    students,  'J-l^:>, 

Chemistry . 

Removal  of  chemical  department  at  Edinburgh  Universitv 
desirable  for  natural  philosophy  extension^  941G-9-J1!).'' 
Decrees. 

Honorary  degrees    only  should  I)e  given  by  universities, 
^  except  where  they  have  taut,dit  the  candidates,  9-15S. 
To  teach,  not  to  si\-e   degrees,  is  the  primary  ulijectof  a 
University,  !M5S. 

Edinburffh  Universifi/. 

Natural  philosophy  instruction  at  Edinbur';h  Universitv, 

m'.)7-*M62. 

See  Professors,  Students,  ^-c. 
Eiif/ineering. 

Kome  technical  work  might  l)e  done  in  enginceriniir  (If- 

partment  at  Ediidjurgh  University;  it;  is  best  learnt  in 

a  workshop  or  engineer's  office,  !M2l)-i)431. 
Advanced  teaching  of  natural  philosophy  at  Edinburgh 

University    is    adapted   for   diploma    of    engineering, 

9-150. 
Excuninations. 

Frequent   examinations  in  natural  philosophy  at  Edin- 
burgh Uni\-ersity,  9-102-9404. 
Importance  of  frequent  examinations  in  connexion  with 

teaching,  9402. 
Slight  examinations  in  natural  philosophy  for  medical 

students  at  Edinburgh  University,  94ij\. 
Income  and  Expenditure. 

Fovcj-ty  of  Edinburgh    University ;    want  of  funds  for 

natural  philosophy  instruction,  S;c.,  9410-9415,  942(j, 

9442. 
Matriculation  and  graduation  fees  the  only  resources  for 

aiding  Edinburgh  University  professors,  9413-9415. 
Funds    wanted    for   remo\'al    of  Edinburgh    University 

dejiartments  of  chemistiy  and  anatomy,  and  extension 

of  natural  ])hilosophy  department,  94I()-94IS. 
Universities  should  have  funds   to  enable  them  to  aid 

investigators,  9435,  'J43G. 
5201.   per   annum   additional  required  for  extension  of 

physical  laboratory  instruction  at  Edinburgh  Univer- 
sity, 9443. 
Remuneration  to  Induce  students  to  become  assistants 

should    be    offered    by    Edinburgh    University,    :M5(!, 

9457. 
Lnhoratorks. 
Physical  laboratory  at  Edinburgh  University ;  inadequate 

accommodation,  9404-9419,  945-1. 
For  physical  laboratory  teaching  at  Edinburgh  University, 

two  additional  assistants  should  be  appointed,  and  p;iy 

of  present  assistants  doubled,  9443,  9444. 
Laboratory  work  should  be  conducted  by  assistants,  hut 

be   looked    after  by   jirofessor ;    one    assistant   might 

superintend  10  students,  9455,  9456. 

Lof.tures. 

100  lectures  on  natural  phiIoso]jhy  to  junior  students, 
f;0  to  advanced  students,  besides  tutorial  instruction, 
given  at  Edinburgh  University,  9-l(K),  941)1. 

Lirjht. 

Eight  not  included,  for  want  of  time,  in  natural  [dulo- 
sophy  course  at  Edinburgh  University,  9450. 

Mat  hematics. 

Applications  of  higher  mathematics  to  physieal_  science 
explained  in  natural  philosophy  courses  at  Edmburgh 
University,  9400. 

Want  of  preparation  in  mathematics  shown  by  Edin- 
burgh University  natural  philosophy  students,  M4b- 
9448.  ,  ,_.   ,        , 

Advanced  teaching  of  natural  phdosophy  at  Edinburgli 
University  is  adapted  for  honours  in  mathematics, 
94.50. 

Matriculation.  ,  ,,  -  ,    , 

Professors  of  E.lml.urgh  University  only  rasuayassistd 
hy  matriculation  and  fcraduation  fees,  a4M-J-lli). 

Natural  philosophy  course  at  )«hnlmrRli  L"' "i;"J  'J 
attended  by  a  few  medical  students;  they  l.aie  only 
to  pass  slight  examination,  IMbl. 

*SuSrn?:tural  philosophy  ^at  Edinhuvgli  Univcr- 
sity;  fi-equcnt  e.\ammations,  93y/-'94()_. 


Tait,  Frot— Natural  Pliihsojjhj. —cont. 

Impediments  to  teaching  of  natural  philosophy  at  Edin- 
burgh University  through  want  of  funds,  9413-9424, 

^  !)442. 

Edinburgh  University  should  teach  principles  of  natural 
philosophy,  not  technical  work,  9428-9431. 

Natural  philosophy  departments  in  universities  should 
each  be  under  control  of  one  iirofessor,  with  assistants, 
9437-9441. 

Want  of  mathemalics  shown  by  students  of  natural  jihi- 
losophy  at  Edinburgli  University,  944fJ-9448. 

Natural  jihilosophy  advanced  instruction  at  Edinburgh 
University  is  adapted  to  honours  in  mathematics  or 
diploma  of  engineering,  9450. 

One  professor,  with  assistance,  could  teaeh  principles  of 
natural  philosophy  and  mathematical  physicft ;  two 
chairs  might  create  dUncultiea,  945l-;)453. 

Theological  students  of  natural  philosophy  at  Ediubuvt'h 
University,  9459,  94fiO. 

Meilical  students    at   Edinburgh   University   have    only 
slight  exainlnations  in  natural  philosophy  ;  a  few  attend 
the  course,  9461. 
Original  Research. 

Professor  of  natural  philosophy  at  Edinl)urgli  University 
has  no  time  for  original  research,  9425. 

Edinburgh  University  shoidd  teach  the  mode  of  con- 
ducting original  research,  .9428. 

Universities  should  be  able  to  offer  facilities  In  their  la- 
boratories for  original  research,  94.'j5,  9436. 
Professors. 

Difficulty  of  professors  at  Edinburgh  University  through- 
poverty  of  University.  &c.,  9413,  9442-9448. 

Professor  of  natural  philosophy  at  Edinburgh  University 
has  no  time  for  research,  9425, 

One  professor,  with  skilled  assistants,  should  control  a 
natural  philosophy  department,  9437,  9441. 

Principles  of  natural  philosophy  and  mathematical  ]diysics 
should  be  taught  by  the  same  professor,  9451-9453. 
Professorships. 

Two  chairs  of  natural  phlloso]ihy  at  Edinburgh  University 
might  cause  difficulties,  9451-9453. 
Relif/ioJi. 

Many  natural  philosophy  students  at  Edinburgh  Uni- 
versity are  intended  for  the  ministry,  9459. 

Theological    students    of    Presbyterian    bodies    have    to 
attend  Instruction  in  natural  nhilosopliy,  9460. 
Schools. 

Technical  schools  could  not  teach  both  principles  and 
applications  of  science,  9431. 

Teachers  of  schools  ought  to  be  instructed  !jy  a  tcacliing 
university,  9432,  9433. 
Science. 

Natural  philosophy  instruction  at  Edinburgh  University, 
9397-9462. 

Principles  of  science,  not  technical  applications,  should 
be  taught  in  schools,  &g.,  9428-9431. 

Scientific  instruction  should  Ije  given  in  uuh-ersltles  to 
teachers  of  schools,  artizans,  lvc,  !M.S2-I)434. 

Science  could  not  bs  better  advanced  than  by  universities 
offering  facilities  to  original  investigators,  9435. 

For  one  man  who  can  teach  the  ju'inciples  of  a  science, 
hundreds  can  teach  details,  9440. 
Scottish  Universities.     See  Unieersilics. 
Students. 

Natural  philosophy  students  in  Edinburgh  University; 
175  in  junior,  five  or  six  in  advanced  class;  badly  ]>re- 
]iared  in  mathematics  ;  some  intended  fortlie  ministrv, 
94UO-9412,  9446-9448,  9459-9461. 

10  or    12  students  only  (elementary  and  advanced)  can 
u'orlc   in    Edinburgh    University    physical   laboratory, 
9407-9412,  9454. 
University  students  should  have  instruction  in  principles 
of  science,  not  technical  applications,  9428-9431. 

Students  reading  for  honours  in  mathematics  or  diploma 
of  engineering  could  attend  advanced  natural  pliilo- 
sophy  instruction  at  Edinburgh  University,  9450, 

Remuneration  to  induce  students  to  remain  as  assistants 
to  professors  shouhl  l)e  offered  by  Edinburgh  Univer- 
sity, 9456,  9457. 

A  few  medical  students    attend    Edinburgh    University 
natural   jihilosophy  course ;    they    only   pass  a  slight 
examination,  9461. 
Teachers. 

Teachers  of  schools  ought  to  be  Instructed  Ijy  a  teaching 
university,  SW32,  9433. 
Technical  Instruction. 

Objection  to  technical  instriiriion  at  luhnburgh  Unh-cr- 
sity  ;  workshop  or  cnginea's  office  preferable,  9  L'8- 
9431. 
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Telegraphy. 

Technical  instruction  in  tele^rapliy  might  be  given  at 
Edinburgh  University.  942IJ. 
Tutorial  Lisfnicfio}). 
Tntorial  lectures  on    natural    philosophy  given  at  Edin- 
burgh Universitj',  'MOO,  UW\. 
Universities. 
Natural  jihiloiophy  instruction,  ike.  at  Edinburf^h  Uni- 
versity, i)39r-!J4(i2. 
Universities  ought  to  I)C  the  instructors  of  tcLielirrs  in 

schools,  artizans.  Sec.  '.>-\'.i2-Ui'A\. 
Universities  should  be  able  to  oll'cr  facilities  tn  original 

investigators,  9435,  IM.'Jfi. 
Honorary  dejjrccs  only  sluiuld  I)c  conferred  by  universities, 

excejit  where  Ihcy  have  taught  the  candidates,  II-l.'iH, 
The  primary  object  of  a  univei'sity  is  not  to  give  degrees, 
but  to  teach,  !'45S. 
irnrkshops. 


Geikif,.  Prof. — Geology. — cont. 
Inadequate  accommodation  at  Edinburgh  University  for 
teaching  geology  and  mineralogy;  rooms  with  lathes, 
microscopea,  blowpipes,  &c.  essential,  9466-9470,  9500, 

\mn. 

Profcasor  of  geology  and  mineralogy  at  Edinbm'gh  Uni- 
versity should  control  specimens  in  Museum  of  Science 
and  Art,  !)471-9482. 

Scottisli  Geob)gical  Purvey;  its  collections  should  be 
in  Museum  of  Science  and  Art;  it  might  supply 
museums  with  sjiecimens,  9483-9488. 

(Jeology  course  at  Edinburgh  University  not  necessary 
for  a  degree;  attendance  qualifies  for  D.  Sc.,  9495- 
9496. 

Aihantagc  of  Edinburgh  as  a  locality  in  wbicli  to  teach 
geological  science,  950L'. 

Practical  field  instruction  given  by  Edinburgh  University 
priifessor  of  geology,  9501?. 

'IVaeliLTs  of  schools  might  attend  geology  course  at 
Edinburgh  University,  9501?. 


Technical  instruction    best   given  in  worksho;)3.  I'l:?9-       Grants  for  Science  Purposes. 

9431.  Government  annual  grant  of  L'DO/,  for  chair  of  geology 

and  mineralogy  at  Edinbnrgli  University.  94(i4. 

GETKIE.  Profesroi!  ARCMIIiALO,  F.U.S.     (Index-  of      ^''r'^/i'Ii  J''f  "S?''S?'r''\t       l  ■  l  onru 

,.,*,.,,  ^  ii.ynnU-.  h-om   I^ir  K.    Mnrchison.  and  Jinil.   per  annum 

his  Evidence.)  f^,^^  Govemment,  contributed  to  found  chair  of  geo- 

logy and  mineralogy  at  Edinburgh  University,  9464 
9465. 


Accominodolion  for  Science  Pnr/io.'^cs. 

Great  want  of  accommodation  in  department  of  geology 
and  mineralogy  at  Edinburgh  University,  94(!6-9470,       Lectures. 


;i4:'7-9501. 

One  hall  of  new  buildings  of  Edinburgh  Science  aurl 
Ai't  Museum  should  be  devoted  to  geological  Sj)ecimcns, 
94S3-9487. 


An  atom  I/. 

Desirabihty  of  transferring  Edinburgh  University  ana- 
tomical department  to  new  Iniildings,  9500,  9501. 
Appiiratus  for  Science  Purposes. 

Diagrams,  models,  &c.  wanted  at  Edinburgh  Univcrsiiy  . 

for    geological    instruction ;    specimens    are    borrowed       ^ii'i^i'if!' 
fi'om  Museum  of  Science  and  Art.  9467-94S1,  9I!I1. 
Archilecls. 

Practical  instruction  in  geology  and  mineralogy  at  Edi 
burgh  University  desirable  for  architects,  9-170, 
Chennsfrj/. 
Desirability  of  transfciTing  J'Jdinburgh    University  ch 
mica!  department  to  new  l)uih!iugs.  95(10,  If5l)l. 
Croini,  The. 


Want  of  acconnuoiiation  for  geological  lecture  illustra- 
tions at  Edinburgh  University,  9-i66-!M70. 
Medicine. 

Medical  students  attend   geology  course  at  Edinlnn-'^h 

University,  9494. 
Attendance  on  zoological  course  at  Kdinljurgh  Uniiersity 
is  essential  for  medical  degree,  9496. 
Miiicrritof/!/.     See  under  Geoloijij. 


I'ractlcal  insti-ueiion  in  geology  and  mineralogy  at  Edin- 
luii'gh  Uni\-ersitv  would  be  serviceable  to  miners, 
9470. 

Mining  engineers  attend  geological  course  at  Edinburgh 
University,  9493. 
Murcliison,  Sir  R. 

Sn'  R.  Mureliison  contributed  6,000/.  towards  foundation 
of  chair  of  geology  anil  mineralogy  at  Edinlmrgli  Uni- 
versity, 9464.  :'46'5. 


Edinburgh  University  natural  history  specimens  handed       ^^,,,.,,,^^  ,^  Pr.nir.l  Gcoloyy.    Sec  Gvohgical  Surrey  {Eny 
over  to  the  Crown  ;  a  nustakc,  94/  l-II  IS2.  j^^^^^j  ^,^,,^  ]Val€s)  ■>'■■' 


Def/rees. 

Geological  course  at  Edinburgh  University  not  essential 
for  degrees ;  but  attendance  upun  it  qualities  for  de- 
gree of  doctor  of  science,  9  195,  9496. 
Attendance  on  zoological  course  at  KibTdiurgh  Univer^-ity 
is  necessary  for  medical  degree,  1H96. 
JCiUnburr/h. 

Advantage  of  Edinburgh  as  a  lucidity  iii  wliich  to  tcacli 
geological  science,  9.501?. 
JCiliii/j"ri/h  Mmciira  of  Science  and  Art. 

Mii.seum  of  Science   and   Art.   lidinbnrgb  ;    fmiid'd    to 
illustrate  industrial   resourcr^    of  Scor'aml  ;   only   par- 
tially  carried   out;   one  ludi    ..r  nrv/   iniildnigs   slmuld 
be  appropriated  to  this,  !'l71-9ls7. 
Kdi,d>>ir,,h   UuirorsKn. 

Gc.,]r,^MC:,l    iT,Miu<lir,n   lit    (Id , oliur;;  1 1    Univci'sdv,   :M6;i- 

95*i:;. 

See  Professors,  Sl-nlruls.  ,)'r. 
lu>f/0fr,„n>fs.      S.;e  luennx   ami  Krjn-.olihn  <: 
l-lngine.rs. 

rni,nl,ical  inrstrncLi.ni  in  gi>n|.,gy  iind    imiicralogy  .■0.  Kdin- 
ljurgh University  dc.'iiiublc  I'oi-  ciigiiicei-s.  .'M/d. 
Geological  Surm;,  { {■:,i<ila„d  and  IVales). 

G<'ological    S|ie'M.ri<ii;-i    -.m-    lint    now  .snii   front    Sf,,ltish 

Survey  Oi  Eii[;li;,li  Smvi  y.  IMIHI. 
itoek  .s]iecinK'iis  in  .Inmyn  '  Sl.iv,l.    Miimiiih  -.yv,-  ;in;iii;>Tii 
by  Dircctoi,  ;tii(l  Io.smI.,  by  l'al,Tuiil..i|i.g[s| ,  H  ilX), 
Groio'/iral  Sinroj  {Sroll:<,nl]. 

Largi;    follcctl.Mis  of   rot:lv..  ln:-,Mhi,  ,'vt.  uv.uW.    by  Srolli;sl. 

ri..ol.,gir;iJ    Survey,     ;i    U-.v    (■^lHblj,rll    in     .M'lisn [ 

ScicncCiJiid  Art;   tin;  in-,(,  ;ur  iii  (t1I:m;„  9  |S:1    !HS7. 
Grulog,!. 

<;r.ulugirjil  ;;<;;ci,r-r  ;,t  !vli  iibiir.Wi    I  )  iiPTr.,;i  v.  'J  UVA    'XaY.'.. 
<;ii;i,ir   of  gcotogy  aiM!    iniMcrnlnf^y   ,.l,  I'ldi  i>iHU|d,   (I.hv.t- 
;^d.v,  rounded  by  Sir  R.  Mmvlusoii,  ;uiI<hI  l,y  l';,rlii,,i,irii(„ 
9161. 


0. 

Mnsnuns. 

Scottish  museums  might  lie  furnished  with  specimens  by 
Geological   Survey,  if  it  had  more   collectors,   94!^7. 

Nafnral  llislor)/. 

Natural  history  chair  at  Edinburgh  University  till  lately 

includcrl  geology  and  mineralogy.  94(i4. 
Professor  of  natural    history    in    Kdiuhnrgh  Uui\'ersity 
is    RegiuM    Keeper   of  natural  history  in  Museum  of 
Science  and   Art;  be   has  nut  coniplrto  control,  as  he 
.shoidil  have,  o\-cr  speeinu-ny,  IM71-94Sl'. 
See  Giologg. 
Prurlivat  }uslnwtio,i. 

IViKin'al  in-lrurlion  in  geology  and  nnneralogy.  by  nid  of 
blowjiipe?!,  niicroscupes,  i,\:c..  ought,  to  be  given  at  Edin- 
Ijiirgli    l)nl\ersily ;    professor    gives    lield    inslrurliou. 

9i(W;-;H7n,  \)m,  '.)m-2. 

Ad\;iiil.;igr  ol' V'diiibiu'Lib  as  a  loealify  in  winch  to  study 

practical  geology.  '.Uyi. 
Profrssur.. 

i'rolrssor  (d'  geology  and  miaeralogy  at  Edinburgh  Uni- 

versily  luLS  li;,,d  luvonnnodidion.  !i'|61-9ISl\  95111?. 
ICdiiihurgb   University  professor  of  nivtnral  history  slioidd 

<'oiilrol    ind.urat   lil.stmy  sprcinicus    in  Science 'and  Art 

Miiseuiii.  ulAvliieli  be  is  Regius  Keeper,  9I71-94Sl». 
rrnfrss.rsl,ii.s. 

(liulngy   ;i,mI   miiuTiilogy  l;,(.rly  i iicl luicd   in    natural  his- 

liii'V  fh:!!!'  ;il    i'ldinburgli    U'liiveisil.y  ;  now  seiuu-ated, 

91111. 
New    prnlVssorship   of  geology  and   mineralogy  at  Edin- 

biiruli  Uiiivvrsil.y  Coiindcd    by  Sir  R.  Mnrchi'son,  aided 

by  I'nrliiuuenl.  9161,  :i|65. 
V\vMr  orgn.logyal,  iMlinburdi  Univrrsi^y  should  embrace 

iw\.  iiMj-cly  Irrlmvs   but  priiciieiil  iii'jtruction,  9469. 
Srhu<ds. 

Scbonl  tv;icliii-;  uil.rlil,  ;d,lend  tlie  gcobigy  course  at  Kdin- 

burgli   lliHviT-;itv.  :'5IL'. 
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Geikie,  Prof. — cont. 

Geological  science  at  Edinljurgh  University,  :)-16;S-!>503. 
ScotUuiil.     See  Geolor/ical  Sarveij  [Scoilaud). 

Sf-iulciits. 

Stutlcnts  of  jreoloiry  at  Etlinburf!;!)  University;  comprisr; 
mining  and  medical  students,  tkc,  \)A'.)'2-U-VM. 


Geikie,  Prof.— cont. 
Teachers. 
Teachers  of  schools  might  receive  instruction  in  geology 
at  Edinlmrgh  University,  9502. 
Zoolofjij. 

Zoology  now  separated  from  geology  in  naUu'al  history 

chair  at  Edinburgh  University,  !)-l()-l. 
Attendance  on  zoological  course  at  Edinburgh  University 
is  essential  for  medical  degree,  9-i;>(i. 


"University  of  Glasgow. 


THOMSON,  Siii  William.     (Index  of  Ids  Evidence,) 
Accomiaodatiou  for  Science  Pu-rposes. 

New  huildings  at  Glasj^ow   University  fur  c.vtensiou  of 
science  teaching,  265^-5-2(j55. 
dye  of  Science  Students. 

Science  teaching  miglit    coionienee    with    ]m])ils    uf  ll^ 
years;  but  general  scientific  knuv/lLilge  could  1ie  im- 
parted earher,  27B1,  27i^-. 
Audersonian  Universiii/. 

Science  classes  for  artizans  at  Andersonian  University  ; 
they  are  not  technical ;  would  not  be  attended  if  they 
were,  2802-2806. 
Apparalasfor  Science  Purposes. 

Government  allowance  for  lecture  apparatus  in  Glasgov.' 
University,  276.5-27f>^.  2772. 
Ariiot/',  Dr.  Nell. 

His  donations  for  jn'omotion  of  physical  science,  265 1. 
Arti::ai>s. 

No   instruction  given  to  artizans   in    Glasgow    Univer- 
sity ;  desirable,  but  staff  insufficient,  272G-27ol. 
Desiralnlity  of  establishing  science  schools  for  artizans, 

27l>i-27':'5. 

Artizans'  science  classes  at  the  Andersonian  Univer^sity, 

2802-2S(iG. 
Workmen   do  not  attend  classes  to  learn  their  trades, 
hilt    to    understand   the    principles    of  science,  2804- 
280(5. 
Assistant  Professors.    . 

Assistants  to  professors  are  essential  for  pro]>er  science 
teaching;  insufficient  provision  for  this  at  present, 
2828-28::^2. 

See  Professors. 
Chfiirs  of  Science.     See  Professor  skips. 
Chemical  Laboratories. 
For  testing  articles  for  sale,  shoidd  be  founded  in  every 
chief  town,  271''. 
See  'Laboratories, 
Chemist  r  I/. 

Objection  to  teaching  technical  cheniisUy;  principles  all 
important,  27^*3,  2844-284'J. 
Children. 

Scientific  instruction  might  be  commenced  with  clnldrcn 
of  12  to  14  years  of  age,  2781,  2/82. 
Classics.     See  Literature. 
Contributions  for  Science  Purposes. 

Donations  by   Dr.   Neil   Arnott,  and  witness,  for  pro- 
moting i>hysical  science,  2G6\,  2(i(i2. 
Apjjroval  of  a  Government  grant  being  offered  on  con- 
dition that  a  like  sum  be  voluntarijy  raised ;  success 
of  system  in  Glasgow,  2(;B8-2fi!f2,  278^5,  2784. 
Cost  ofScien/ific  Inslrifctlan.  __ 

Expenses  of  Glasgow  University  laboratory,  2/68. 
See  Salaries. 
Council  of  Scientific  Advice. 
Advantage  to  Government  of  a  coancd  cunstitatei    hkc 
the   Government   Grant   Gomnuttee  of  the  Royal  So- 
ciety;   it  should  be    non-political,    •MKi-2h'.) , ,   2/LJ- 
2725,  2y(i7,  2868. 

^Gbsgow  University  degrees  ;  no  special  degree  in  science ; 
dearee  of  doctor  of  science  would  be  desirable  ;  diploma 
of  engineering  pro]30sed  to  be  constituted  into  a  degree, 
2682,  28;i7-284l.  ...  r 

Olnection  to  candidates  for  degrees  having  to  pcriorm  a 
piece  of  work,  28J3-28;i(i. 

Less  classics,  and  more  science,  desirable  for  master  of 
arts' degree,  2840,  2841. 
Edinburgh  University. 

Lectures  to  ladies  at,  2/26. 

Dissatisfaction  with  its  site  an<l  buildings,  ^8/ 1. 

^  The'ilcatinn  of  a  pupil  whose  pmtessiun  is  Ibrcseen  may 
be  mLidilicd,  2814-2817. 


T110.M.SON,  Sir  W. — cont. 
Elementary  Schools. 

The  teaching   of  science  in  national  schauls  urged  by 

Glasgow  University,  2G86. 
Endowments. 

Professorships  should  hove  endowment,  in  additi<in  tn 

fees,  &c.,  2G7()>  2677,  273;j-2741. 
Enfftveeriny. 
Professor  Rankine's  engineering  class  at  Glasgow ;  stu  ■ 

dents  before  obtaining  a.  diploma  must  have  attended 

classes  in  mathematics,  chemistry,  &c.,  277''i-2776. 
Objection  to  technical  instruction,'  except  with  regard  to 

engineering,  2/^3-2820,  2842-2859. 
Diploma  of  enghicering  jn  Glasgow  University  proposed 

to  be  constituted  into  a  degree,  283!). 
Evening  Classes. 

Desirability  of  having  evening  instruction  for  artizans, 

&c.  at  Glasgow  University,  2726-2731. 
Examluatio'iis. 

Daily  and  weekly  examinations  of  students  in  Glasgow 

University ;     examinations    for    degrees,    26/8-2682, 

2865,  2S6'6. 
Viva  voce  examinations  more  important  in  teaching  than 

in  testing,  2683. 
Objection  to  preliminary  examination  for  students  enter- 
ing a  university,  2685,  276(L 
Periodical  examinations,  at  short  intervals,  desirable  in 

I)ublic  schools,  2780. 
Examination  for  degrees ;  present  system  more  effective 

than  prescribing  of  theses,  2836,  2840,  2841. 
Facnlties. 

The  faculties  of  medicine  and  arts  comprise;  nearly  all 

of  what  is  called  science,  2656. 
Fees. 

Professorships  should  have  endowments,  in  addition  to 

lees,  &c.,  2676,  2677,  273.V2741. 
Comparison  of  fees  with  endowments,  in   Glasgow  Uni- 
versity, 2788-27^)0. 
Fellowships.     See  Scholarships,  Fellowships,  c)*;. 
Geology. 

S])ecial  chairs  for  geology  desirable  in   Scotland,  2/41- 

■11-13. 
Geniiuu  Universities. 

Objection  to  candidates  for  degrees  in,  having  to  porfuriu 

a  piece  of  work,  2833-2836. 
Gliisyow  Unirersity. 

Promotion  of    scientific  instruction  in   the   University ; 

new  buildings  for  science  purposes,  2653-2655. 
Faculties   of  theology,  law,  arts,  and  methcine,  in  the 

University;  the  two  latter  comprising  science,  2()56. 
University    professors,   theu'    fees,    salaries,    residences, 

pensions,  &c.     Assistant  professors  lately  apjioin  ted  ; 

number  inadequate  ;  they  work  under  the  jirofessors, 

2658-L'66(l,  2681,  2732-275!f.  276;)-2772,  2788-27!»0. 

28  (i3. 
Scholarships,  &C.  for  promotion  of  science  in  the  Uni- 
versity, 2661-2664. 
Students    at    Glasgow;    combine  litcraiy  and    scientific 

studies ;    they   enter    University    not    well    prepared, 

2666,  2684,  2685. 
Examinations  at  Glasgow  ;  none  compidsory,  exce]>t  for 

dtgicis  ;  teachers  examine  daily  or  weekly,  2678,  267^. 
University  degrees ;   professors'  reports    are  taken,    but 

examination  is  conducted  independently;  a  degree  of 

doctor  of  science  would  be  advantageous,  2682,  2837- 

2841. 
Interest  taken  by  University  in  tlie  Scotch   Education 

liill,  2686. 
Government    grant   and  private  contriljutions  for    new 

buildings  of  University,  2688-261*2,  2783-2/87. 
Lalxn'atoi'ics    in    University;  no  applicant  refused;  in- 

vr.;i -'iuu^,  rx-penses,  &c.,  26:^8-2712,  2/60-2768. 
2<()  IP  .1  rnr  I  ■   ;,    'iveu  to  artizans  or  ladies  in  the  Univer- 

■^iiv:    '     aai.!L:thereshouldbe,  2726-2732,  27:^1, 27<)2. 
3  Z  2 
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IIOYAL    COMMISSION   ON    SCIENTIFIC   INSTEUCTION,    ETC. 


TiioM,-;o.\,  Sir  \\ .—  Ch'sf/ow  Uiiircrsilij — cont. 

PrnrfssDi-  Uankinu's  cin<iiieenng  class  in  the  university, 

Lccfiiresliii)   in    umvcvsity    for   tcaeliin,i;    :ip|ilicaUiin  of 
Smith's  magnetic  principles  to  adjustment  of  cniiipass, 
2S15. 
The  system  of  tc:?.cliliifjr  in  the  univcvsity  is,  th;it  the 
pnifessoi-  has  the  M'ltule  eharyc,  and   the  tntoviat  stafl' 
work  under  him,  i?^()-i. 
Gorcnniiciil. 
Demand  iiy  Glas.^nnv  Uni\-ei'sity  fdv  hi;;hcr  tcacliini;  in 

(Jovcrinnent  nationui  schools,  I'fiSd. 
I,il)or;ilil,y  (if  late  (uivennnent  to   lilasgow  I'uivcrsily, 

l2(iSS-2(.>!)L>. 
Advantaj;e   to    (u>\-crnnic.nt    of  a   conncil   of   sL'Icntiiio 
advice,  •2Vy'.Ki--2i'i'.>7 • 
doncvDmeul  Grniit  Commi/lrr  [T{o:ia]  Snric/f/). 

A  siiiiihir  conncil  would  lie  the  l)cst  scientific  adviser 

(lovcrnnicnt  could  have,  :.'(i!';i-2(;:i7,  '27 '2:^27 'J^'. 
Committee  might  be  improved  by  more,  puhlicity,  addition 
of  delegates  from  universities,  ike,  2i<-22-2S'-2S. 
GnrrniDiriif  Grants  in  n id  nf  Science. 

Ai'iu'oval  of  (.Government  olfering  money  for  science  pur- 
poses on  condition  of  a  hUe  sum  being   vohuitardy 
niheil ;  imiietiis  given  to  jn-ivate  subscription  thereby, 
l^dSS,  2(589.  2783,  278-1. 
Public  money  should  be  granted  for  chcmictd  and  phy- 
sical laboratories,  2"lfi-272,'). 
A  L^raTil.  should  be  made  to  Owens  College,  27'^">-27>'^7. 
Allowance  to  Glasgow  University  laboratory,  27'>.'"'-27'i^, 

2772. 
Large  grants  made  to  universities  in  ycotland,  2S()1>. 
See  iSfihirics. 
Jotih.  Dr. 

Ilis  opinion  quntctl.  ihat  a  j>rofcssor  sliould  be  largely 
occupied  in  (.niginal  rL-search,  2'i7-I- 
Laborfitnrir.'!. 

Glasgow  University  laboratory;  originated  with  volun- 
teer students;    its  effect  is  to  train  men  to  original 
inquiries;  miizht  bfi  made  availal)lc  for  artizans ;  upen 
TO  anyone.  261^^-2712,  27:R  27<ilV27'i>*. 
A]>proval    of  projiosed   connexion    of   laboratories  with 

nnivei'sities,  &c,,  271-'i-2715. 
Desirability  of  founding  chemical  and  physical  hihora- 
torics;  should  be  aided  by  public  money.  271'i-272o, 
Laboratories  essential  for  all  scientific  teaching  ;  insuf- 
ficiently provided  at  present,  282S-28.'J2. 
Jjfirlies. 

Inslruction  to  ladies  at  Edinburgh  University;  none  at 
Glasgow  University  ;  staff  insufficient;  ladies'  labora- 
tory not  wanted,  272(5,  27-:"J. 
L'TlurPs: 

In  Ghs'^tnv  Uiiivcr.-jitv,  the  lectures  are  regulated  by  the 
ruhs  of  the  :jcnate,  L7ol-27ol. 

J.i/r'riflinv: 

Advantage    of    combination    of    literary   and    scientific 

studies.  2b'I.'3-2(;<iS. 
Classics  sliijuld  be  required  i'ov  m/i.ster  of  art')'  degrees  ; 
hut  a  less  amount  and  more  science  dcsiralde,  2H  III, 
2M-1 1 . 
M:nn<ffu:l>n-r. 

Obi'T-tiou  tfi  teaching  oP  science  ap|pbed   \.<>  maimfaeture 
in  scicri'je  scli.iols,  27:i:i-2^^2^.  -J.^  12-2<,'.I. 
.Vr,/if:hu: 

'J'he  tcebiiirid  i);ud  of  inedieine  must  Ijc  learned  in  the 
liospitals,  2.SI>7,  2^il:<. 
MHa/b>r>/>i. 

Objr.Hi,,,,  \<>  trchniral  metallurgy  being  luiigbt  iiisebonh 
of  seii-ii'r.  L'71";-2Hn(;. 
Mi/Urn-,/  f'alfrr/rs. 

Ob.j.-ellni,  to  special  mibtary  Colleges,  2Hl!l. 
Mn,i,>'/. 

'i'erlini.';.]    i[r-,l,ruclion  in  ndning  h'ss   important  llnm    in- 
riiniclioii  Hi  geology,  bc;i.f,  >S^i;.,  2S  !  (I,  2S|  7,  2,^r.ll    L'S;j2. 
Ki<lm-ul  li:s/>,r</. 
The  natnrariiistr,rv  eb;ili'  fv/blcb   hiehidcM  gc.(dn,ry  ami 
zoology)  in  Sco|.|;unl  i.lionld  be.  .Ijvidcd,  2/11-271;!. 

(Jlqcetion  to  teclinic;d  ri;,vig;iti(ni  being  lauglit  m  Nclinnl;) 

of  science,  2Kf!l) -2H2'l.  _'^r.:i-2Sr,r,. 
Orif/iiitil  I'r-smrch. 

Originii!    n-a^arcb   should    be   eondnni^d    with    te;ic!iing, 

2ti';!^  2070.  2!17l,  2S(;(I-  2Hr,2. 
Laboral,')ry  work  cffcctix'C   in  training  men   to    urigirnd 

rcsea]-cb,2fi!*S-27L''». 
Establishment  of  chemical  .ind  pliysicid  labfiriitdries  the 

best  means  of  promoting  original  research,  27 1  '1-2/2.^. 


Thomson,  Sir  W. — cont. 
The  chief  source  of  discovery  has  been  the  contact  of 
students  with  persons  engaged  in  scientific  research, 
28(iO-28G2. 
Owens  College. 

rrofessorshi]!S  ;  college  entitled  to  Government  support; 
refusal   of  grant  by  Government,    267l-2(i76,  2785- 
27H7,  28b!.'. 
Practical  h  struct  it m. 

Tractical  work  in   Glasgow   University  laboratory,  2698- 
271 -i. 
Professors. 

Glasgow  University  professors  ;  assistants ;   nomination 
and    election  ;    salaries  ;    residences ;    suiierannuation 
2C>5G-2m),  2()79-2681,  272(i-2759,  286;^  28G4. 
Professors  should  be  also  i)rosecutors  of  original  research 

2f)Vi\)-2G7-i,  2S(i(l-2862. 
Necessity  of  jirofcssors    and    tutors    working    together 
under  one  head,  2XC)A. 
Prnfessorsldps. 

Glasgow    University  professorships,   26.5 6-26 6 ft,   2/^3- 

275!/. 
Profcssorshijis  should  have   endowments  in  addition  to 

fees.  2(i76,  2677,  273;-(-274L 
The  Scottish    natural   history    professorshii)    should    he 

divided,  274l-27-i;i 
Technical  science  professors] lips  desirable  only  iu  certain 
cases,  2818,  2842-2857. 
Regius  Prnfessorstiips. 

None  now  in  Glasgow  University,  2/44-2752. 
Salm-ics. 

Professors'  and  assistants'  salaries  in  Glasgow  Uni\'ersity 
2659,  2660,  2733-2/43,  2769-2772. 
ScliolarxJiips,  Fellowships,  i)-c. 

Arnott   scholarships,    &e. ;    Eglinton    and    Preadalbanc 
fellowships,  iu  Glasgow  Uni\-eraity,  2661-2664. 
Sell  not);. 
Periodical  examinations,  at  short  intervals,  desirable  in 
imblic  schools,  2/8'!. 
Scieii  ce. 

Increased  facilities  for  teaching  science  at  Glasgow  Uni- 
versity, 2653-2655. 
Donations    by  Dr.  Neil  Arnolt.  and  witness,  for    ju-o- 

motion  of  physical  science,  2661. 
Advantage   of    combination    of    hterary    and    scientific 

studies,  2665-266S. 
Teaching  of  science  in  national  schools  urged  by  Uni- 
versity of  Glasgow,  2CyS<i. 
Ajiproval  of  aid   to  science   by  Government  offering    a 
sum  on  condition  of  a  similar  sum  being  voluntai-ily 
raised,  2(i8S-2692. 
Desirabilitv    of    having    a  council    of  scienlllic    advice, 

2(i!^3-2697.  2723-2725,  2867,  2868. 
Advantage    of  laboratory  work;    a])prnval  of  proposed 
connexion  of  laboratories  with  universities,  i^-e,,  2698- 

ScienflGc  instruction  should  be  given  to  artizans  and  to 

ladies,  2726-2731. 
Geology   and   zoology   should    he    indeiiendent   chau's. 

2741-2743. 
Science  teaching  might  commence  with  children  of  12 

years  ;  but  a  general  knowledge  of  science  may  be  Im- 
parted earlier,  2781.  2782. 
Objeetion  to  teehuicai  instruction  in  science  schools,  &c., 

2793-2820,  2842-2859. 
Tbe  teaching  ()f  science  uuist  conijirise  leefuns.  tutorial 

work,  and  laboratory  work;  the  two  latter  are  insufil- 

ciently  ])rovided  for,  2S28-28;-i2. 
See'  Ori.jiiuil  Researcli. 
Seiciire  Sehoo/.-.. 

Desirability  of  establishing   science  schools  foi'  artizaiit;, 

Science  classes   for  aiti/.ans  at  Andorsoiuan  lliii\'ersity, 

2St)2-28l)6. 
()Ijjrclioii    to    trehnleal    instrnction    in    science    schools, 

279:i-2S2l). 
Sn,l/,n,J. 

l>('niand    for   scicnlihc    teaehing    in    Scottish    national 

scbools.  26H6,  2687. 
Lnrge  griud..s  inid  <;ontriliuti(ms  In  aid  of  science  in  Scot- 

bunl,  2688-26:12.  2869. 

Glasgow  University  students;  examinations  and  prizes; 

enter  not  well  prepared;  workers  in  laboratory,  &c., 

2656,  2678-26S2,  2685,  2(598-2715,  2760-2768,  2/73- 

2/76,  2865.  2866. 
ScientiQe  instruction  might  be  begun  with  students  of 

12  to  14  years;  general  scientific  instruction  earlier, 

2/81,2782. 
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Thomson,  Sir  y^ .—StndenU~Q.{m.t. 

Objection    to    students    in    science    schools    receiving 

technical  instraction,  2793-28^0,  2842-2859. 
Students,  in  contact  with  persons  engaged  in  scientific 
research,  become  themselves  discoverers^  28G0-236J. 
Superannuation, 

Professors'  retiring    allowance;    objection   to  their    not 
receiving  it  unless  incapacitated  from  teaching,  2759. 
Teachers.     See  Professors. 
Technical  Instruction. 

Objection   to   technical  instruction    in    science   schools, 
except  with  regard  to  engineering,  2793-2820,  28-:f2- 
2859. 
Teleffraphy. 

Objection  to  technical  instruction  in  telegraphy  in 
schools ;  it  must  be  learned  in  the  workshop  and 
of&ce,  2858. 

Universities. 

Objection  to  candidates  for  university  degrees  having  to 
perform  a  piece  of  work,  2833-2836. 

University  of  Glasf/ow.     Sec  Glasgoiv  University. 
Workshops. 
Technical  instruction  better  gained  in  workshops  than  in 
science  classes,  2793-2820,  2842-2859. 
Zoology . 

Zoology  should  be  an  independent  professorsbh),  2741- 
2743. 


RANKINE,    Propessor    WM.  JOHN    MACQUORN. 

(Index  of  his  Evidence.) 

Aberdeen  University. 

Numerous  bursaries  at  Aberdeen  University,  95fi6. 
Accommodation  for  Science  Purposes. 

Glasgow   University  has   accommodation   for  a  much- 
wanted  collection  of  specimens    of    iron,    wood,    &c,, 
9513,  9514. 
Age  of  Stude7its. 

20  is  the  average  age  of  engineering  students  in  Glasgow 
University,  950(). 
Apparatus  for  Science  Purposes. 

Manipulation  and  construction  of  apparatus  should  be 

taught  to  students,  9511. 
Much  apparatus  in  Glasgow  University  physical  laljora- 

tory  is  made  by  students,  9511. 
Complete  collection  of  specimens  of  iron,  timber,  building 
atones,  &c.  wanted  at  Glasgow  University,  9513,  9514. 
Arts. 

Glasgow    University    engineering    students    wishing    to 
become  graduates  have  extra  examination  in  two  arts' 
subjects,  9529. 
Assisfa?it  Professors,  SfC. 

Assistant  lecturer  for  naval  architecture,  &c.  wanted  at 
Glasgow  University,  9513. 
British  Association. 

British  Association  a  good  body  to  advise  Government 
as  to  grants  for  research,  955S. 

Bursaries. 

Many  bursaries  at  Glasgow  University;  all  should  be 
freely  open  to  competition,  9566,  9567. 

Certificates. 

Certificates  in  engineering  science  granted  by  Glasgow 
University ;  they  involve  no  hterary  subjects,  950f)- 
9508,  9527-9529. 

Chemistry. 

Chemistry  is  one  branch  of  Glasgow  University  engineer- 
ing course,  9506. 
Competitive  Examinations.     See  Examinations. 

Decrees. 

Degree  in  engineering  science,  with  honours,  may  be 
taken  at  Glasgow  University,  950G. 

Drawing. 

Want  of  proficiency  in  drawing  shown  by  Glasgow  Uni- 
versity engineering  students,  9507- 

Drawing  is  not  taught  in  Glasgow  University,  although 
essential  to  a  certificate  of  engineering ;  endowment 
wanted,  9507,  9513.  _        ^ 

Importance  of  drawing  in  primary  and  technical  education, 
9510. 

Education. 

Dvawivg  an  important  clement  of  education,  .9510. 


Ranhine,  Prof. — cont. 
Engineering. 

Engineering  science  at  Glasgow  University,  9504-9568. 
Not  pure  practice,  but  application  of  scientific  principles 
to  practice,  is  taught  in  Glasgow  University  engineering 
dejjartment,  .9506. 
Glasgow  University  engineering  instruction  comprises  ma- 
thematics, physics,  chemistry,  geology,  civil  engineerino-, 
and  mechanics,  95U6,  9537,  9538. 
Certificates  in  engineering  science  granted  by  Glasgow 
University;  no  literary  subjects  required,  9506,  9527- 
9529. 
Degree   in   engineering   science,  with   honours,  may  be 

taken  at  Glasgow  University,  9506. 
Glasgow    University   engineering  students ;    enter   well 
prepared  in  mathematics,  but  not  in  drawing  ;  increas- 
ing number;  take  good  positions,  9506-9518,  9539- 
9547. 
To  engineers,  a  University  should  teach  sciences  apphca- 
ble  to  engineering  and  mechanics,  and  application  of 
scientific  principles  to  practical  purposes,  9512. 
In  engineering  course  at  Glasgow  University,  machines 
are  described  with  special  regard  to  bearing'of  scientific 
principles,  9523-9526. 
Increasing  appreciation  of  advantages  of  Glasgow  Uni- 
versity engineering  department,  9543-9551. 
Evening  Lectures. 

Evening  scientific  lectures  to  men    engaged  in  the  day 
not  practicaUy  useful,  !)509,  9530-9532. 
Examinations. 

Voluntary  entrance  examination  at   Glasgow  University 
for  engineering  students,  which  reduces  time  devoted 
to  mathematics,  9506,  9508. 
For  Glasgow  University  engineering  certificate  examina- 
tions are  passed  In  mathematics,  chemistry,  geology, 
civil  engineering,  mechanics,  and  drawing,  9506-9508. 
On  ])assing  an  examination,  any  student  should  be  ad- 
mitted into  an  applied  science  school,  9561-9565. 
All  bursaries  at  Glasgow,  &c.  should  be,  as  some  are, 
0])en  to  competitive  examination,  9566,  9567. 
Fellotvships. 

Advantage  of  fellowships,  in  view  of  research,  9515. 
Geodesy. 
tligher  geodesy  a  subject  for  honours  in  Glasgow  Uni- 
versity engineering  department,  9506. 
Geology. 
Geology  (especially  lithology)   is  one  branch  of  Glasgow 
University  engineering  course,  9.506. 
Glasgow  University . 

Promotion  of  engineering  science,  &c.  at  Glasgow  Uni- 
versity.  9504-9569. 

See  Professors,  Stadents,  fyc. 
Government. 

Government  aid  desirable  for  special  cases  of  scientific 
research ;  also  for  institutions   for  testing   materials, 
alloys,  &c.,  9515,  9554-9560. 
British  Association  or  Royal  Society  might   advise  Go- 
vernment as  to  awards  for  scientific  research,  9555- 
955S. 
Grants  for  Science  Purposes.     See  Income  and  Expenditure. 
Honours. 

Degree   in    engineering   science,  with  honours,  may  be 
taken  at  Glasgow  University,  9506. 
Income  and  Expenditure. 

Funds  wanted  at  Glasgow  University  for  drawing,  naval 

architecture,  illustrative  specimens,  &c.,  9513. 
Government  aid   should    I)e   given  towards    permanent 
institutions  for  promoting  research,  9515,  9554-9560. 
Laboratories. 

In  Glasgow  University  physical  laboratory  students  are 
instructed  in  manipulation  of  apparatus,  9511. 
Leclares. 

Lectures  on  engineering  science,  illustrated  by  experi- 
ments, are  given  at  Glasgow  University,  9506. 
Scientific  lectures  in  the  evening  to  men  engaged  in  the 
day  not  jiractically  useful,  9509,  95.'J0-9532. 
Literal  1.17'e. 

No  literary  subjects  required  for  Glasgow  University  cer- 
tificate of  engineering,  9527-9529. 
Lithology . 

Lithology  a  subject  of  instruction  in  Glasgow  University 
engineering  course,  9506. 
Machinery . 

In  Glasgow  University  engineering  course,  machines  are 
described  with  special  regard  to  scientific  princiides, 
9523-9526,  9537. 
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i72  ROYAL    OOfllMISSION    ON    SCIENTIFIC    INSTKUCTION,    ETC. 

Rankine,  Prof.— cont. 


Milt  hemn  lie!'. 

Math  oil  mtics  is  one  bvanch    of  Glasgow  University  en- 
■rineehnf^  course  ;  students  enter  well  prepared,  \)bOii- 

Mechniics. 

Mecliaiiics  is  one  suliject  uf  instrnctioti    in  Glaw^ow  Uni- 
versity engiiiecririi^  cuur.^e,  9iA){\. 

^iir"?  Architecture. 

Xiival    architecture  :i    subject    for    Imiitiurs    in    (ilas^row 
University  cn^nTioiTiiij^^  department,  \^.M\'>. 


Rankine,  Prof.— S/H(/en^s— cont. 

Poor_  students  in  Scottish  Universities  do  not  form  ma- 
jority ;  advantage  to  these  of  alternation  of  study  and 
vacation,  !)51(i-951!). 

.Students  from  India,  Japan,  Spain,  &c.  have  attended 
Glasgow  University  ,  P552. 

Students  should  be  admitted  to  applied  schools  on  jiass- 
ing  an  examination,  !)561-96(J5. 

50  students  enough  for  one  professor,  9663. 

IJursaries  should  be  open  to  all  students;  advantage  of 
I)ursarIeH  to  poor  students,  956(1,  95G7. 


Assistant   lecturer    for    naval    architecture    de^^iruble    at       Teclaiini/.  lust  met  ion. 


Glasgow  University,  I'.'d.'i. 
Orii/iiuil  Rcsi'iirch. 

Govcrmnent   may  reasonably  be  aiiplicd   to  for  aiil   in 

s])ccial  casey  of  rcoiearcli,  !)6ir>. 
Olijcction  to  eiuliiwnient  uf  luiy  ^^et  of  jicr.^on.s  ;.uleiy  l'<n- 

piiriKi^es  of  rcseareli,  I*,'')!,'"'. 
Tiifre  might  be   permanent  inslitiitiuiis  lor  inveatigating 

strength  of  material.,  i.lb.y.-.  .K:c..  '.ibb-l-Um*. 
Advantage  of  pr(ifcssorshii>s.  rellnwships,  &;c.  to  pursuit 

(if  research.  !'.'>15. 
Ph„sics. 

Physics  h  one  branch  of  (ila.jgow  University  cngiTicering 

course.  !'."iOfi. 
Glasgow    I'niversity    students   of  physics    instructed    in 

manipulation  of  a]i]iaratug  ;  advantage  of  this,  '^'ill. 
Pri'Cticd/  III  si  met  ion. 

Not  pure  ju-actice,  but  apjtlication  nf  scientific  }irinciplcs 

to  practice,  is   taught    'u\  engineering  department  of 

Glasgow  University,  V'AM]. 
Practical  work  in   physics,    chcmiati-y,    &c.   h   done    liy 

GlaSi^ow  University  engineering  students,  '.tfAHl,  1*511, 
:iH'|paration  requirjite  between  [irLLctical  and  scientific  study, 

[IrAW!. 
Pnictical  skill  of  engineers.  &c.  should  not  be  imparted 

or  ccrtiljed  in  a  universily,  \lf)^'2, 
Technical  schools  should  1)l>  placed  where  |iractical  and       Vccnfions. 

scientific  instruction  could  be  combined,  !I5-I^^-!>551.  University  vacations  are  valualjle,  in  regard  to  original 

Advantage  (.if  reaily  access  to  constructors'  workslnji)S  a.s  research,  9515. 

regards  jiractical  instruction,  I'Sod.  Scottish  system  of  six  months'  study  and  six  months' 

Pi-fifes.'iors.  vacation  is  very  beneficial,  y5UJ-9518,  'Jd45. 

Ad\-anfage  to  professors  of  ha\'hig  access  to  workshops  of       Workshops. 

Olijection  to  a  mechanical  workshop,  except  on  a  small 


Scientific  study  should  be  separated  from  technical  in- 
struction, l>50if,  9510. 

'I'cchnical  education  should  embrace  drawing,  9510. 

At  Glasgow  University,  engineers'  apprentices  study  in 
winter,  and  work  in  summer.  9511,  9545. 

A  :,niall  mechanical  worksho|)  might  be  desirable  at 
Glasgow  University,  9511,  9532«-9535. 

'Pechiiical  schools  might  be  estabhshed  where  practical 
and  scientific  instruction  cotdd  he  combined,  9548- 
9551. 

Advantage  to  professors,  &e.  of  access  to  constructors' 
workshops,  9550. 

Tn  special  schools  of  applied  science,  all  students  should 
be  admitted  on  examination,  IA^(ll-9565. 
U»iv"rsi/i,-s. 

Universities  should  impart  and  certify  scientific  know- 
ledge, not  practical  skill,  9512. 

For  i>romot!on  of  research,  Scottish  (like  English  and 
Irish)  universities  should  award  fellowships,  9515. 

Advantage  of  university  vacations,  in  regard  to  scientific 
rcseai'ch,  9515. 

Benefit  of  Scottish  universities'  system  of  six  months' 
study  and  six  months'  ^'acation,  9516-1)518. 

Poor  students  do  not  form  the  majority  in  Scottish  uni- 
versities, i'519. 


constructors,  955U. 
One  professor  could  not  instruct  more  than  .50  students, 
9263. 

Sec  Jiu'iiaccriHii. 
Professorships. 

.\]i;)rova!  of  iirolessorships  wlncli  allow  leisure  for  original 
research;  I'olo. 
Roynl  horieli/. 

Koyal  Society  a  good  t)ody  to  advise  GovernHienl.  In  cases 
of  grants  for  ix-ieotiiic  rcseareli,  ItrifiS, 
Scholarsiiijis. 

Advantage  of  scbo)arsl]ij)S,  in  view  (tf  original   research, 
'^515. 

Sec  HiiTsorii'S. 
Schooh. 

Drawing  should  be  taught  lo  primary  :-.chools,  95Hi, 
Teehnicid    schools   liest  e.talilislied 'where   |U-acti<-al  and 

:.eieiitific  in'itruftion  cao  he  combmed,  l»5-JM-!)5,^;l. 
Schor,]s  of  Eipplied   science   ^Maild  be  open  lo  all  shnlonts 
wito  ;iass  an  f^amination,  'li'iiW '':!'>('<:). 
Srii-»i:i'. 

Kngineei-ing  r^ciciicr  at  Glnrigow  Univcnlty,  ''.'"ilM-9r,*iS. 
I'^-cmng   scicntilio  lectures   to   meo  eog:;-ed   in   Ihe   day 

uo:,  inaetically  irjelM),  'l-WJ,  'J.V'IO  lK>:\:i~ 
SJi'  ,,ti(Jo  ,uh1  praclical  study  slioiild  l,r.  sepand.ril,  !',")<l:i. 
Sf;-r,;dle    iuiowlcil^M^      ;iut    |.raetK-:.l    :  f  ;il,  ,,li(,oM    lie  im- 

|,..rl,(:d  iirid  e,rtdir,|  |,y   i  i  oi  vei-;!  tie;,,  !);",Il'. 
IneM  ;i    in;    api.ircial  v,o  of    ,r'f„ci-  among  employers,  .Ve., 

•.)r>]  !    !)5I(;   '.ir,\H,  !):',  i;j   K.O.'.L 
Wli.-iv  praetic.l    and    ..rieiil  iii,;    1  n.sI  roe!  luo    can    be    e,,f,i- 

!n.r-i   li  l.-f.  li.r  ! -rli  m  leal  schools.  lifrlS    'J!,;,\. 
A|,plie-I  :..■;. 'nee  -i-h. ,-,!■;     ;l,n. dd    1.0    open    to    all  students 
after  an  c    .n .i),,,,,  !i5,(;i-  •jrc:,. 

Sl'O    i},i'lnnil.    Ilrs^in-rti. 

Srollir.k  ln>inr,-j.in-         W.  ,■  ( ;l„.:,,o,i)   il,ur,r-:il  i/.  I  !>urr,  sllirs. 
Stnilrii/s. 
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scale,  for  Glasgow  University,  9511,  9o32a-9535. 
Advantage  to  jirofessors  of  having  access  to  constructors' 
workshops.  9550. 

YOU.NG.  PiiorEssoR  -lOHX,  M.l).     {Index  of  his  Evi- 
dence.) 
Ar/i:fi,>s. 

Artizans  do  not  avail  themselves  of  scientific  leaching  in 
Glasgow,  95!).'i,  !)6(li). 
Arl^. 

No  inducement  to  arts'  students  at  Glasgow  Universdy 

lo  attend  natural  science  classes.  957''~i. 
For  Glasgow  B.  Sc.  deurce.  requirement  in  arts   is  too 
great.  9597. 
Assistdiit  Professors,  S,-c. 

Assistants  not  provided  for  proi'e.ssors  of  natural  history. 
l)hysiology.  I've,  in  Glasgow  University.  '.Kyji\.  9(!00. 
Crrlifolcs.      See  Sncu-r. 

'.''vervthiii'/  rclatimx  io  normal  training  c<illeiies  should 

lH''ninler  one  deparlnienl.  I'oSil-li.'iDl. 
l-ivi,n-i:. 

(ilasgow    Uiiiversily   11.  Sc.  degree ;  for  natural  science, 

iispiireinent  in  arts  is  too  great,  9578,  95l'7. 
Seol.tish  Uni\ei-sity  degrees   accepted  by  Science  and  Art 

I  'epartnienl.  as  ipndilieation  for  science  teacher,  !)5!)7. 
EiUiviilUui. 

I'Mneaiiuiial    delicieiieies   of   students    at    Gl^.-;'o^v    Uni- 

xeisily.  !);>7!)   ;);,S7. 
Injncions    residls    oC   lowering   educational    standard   in 

Seo(tish  training  schools,  9'57!)  9.5,*^7.  \V,^\)\. 
'I'laiinog    <'i.lli>i;e^)    and     eletnenlary    schools    should    be 

under  uiie  .lepaHmenl,  95SS-95!)l.'. 
Indiileveiiee    to  seientilic  eilucati<in  shown   by  profession 

nl'  nvil  r„Km,Tr»,  ^^WM^. 
K,lin;ilinii  l),-/i,nim,'iil . 

Ilillli'ulliis   rn.ni  ri.Tiruw-il  rimctioils  of  K.lnralion  anil 

SririHv  ;in,l  Arl  I  )v|i;i,rtinnit.;.  'l;-,SS-!)r,|)l.  I);',!!-!. 

\'\<i;i\nt\-nt^f_[  sliidcnls  lit  (il,iS':on-  rni\i'r.'^iiy ;  tlicy  liavc 
ti.  sl.iiily  ,i;iv,l„.;y;  iiiinni,..;  IrrI  iiivs  waiilr'd  fell-  tllora  ; 
.iilviiiiloKii  t"  lliiin  c,r  tliu  waller  mmxs,  l),'')71-l)571), 
'.>:,'.!] .  iMi()l,!'(il)(;-:)(illH. 
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Young,  Prof. — Bnyineering — cont. 
Want  of  interest  in  education  shown  bv  civil  en'nneers, 

Scientificall.y,  the  profession  of  engineering  is  in  a  worse 

position  than  that  of  medicine,  95%. 
Geolor;y. 
Ohjection  to  combination  of    geology    and    zoology    in 

Glasgow  University  chair  of  natural  history  ;  endeavour 

to  remedy  this,  9571-9575,  9610,  9C11. 
Ignorance  of  geology  shown  by  natural  history  students 

at  Glasgow  University,  9579. 
Want  of  appreciation  of  geology  by  engineers,  9579. 
Want  of  an  assistant  for  mining  in  geological  course  at 

Glasgow  University,  9601. 
Glasgow. 
Endeavour  to  establish  a  mining  school  at  Glasgow  ;  not 

successful,  9601. 
Technical  schools  contemplated  at  Glasgow ;  not  to  cm- 
brace  mining  ;  will  be  useless  if  science  he  not  taught 

in  schools,  9601,  9612. 

Glasgow  University . 

Promotion  of  natural  historj\  geology.  &c.  at  Glasgow 
University,  9569-9614. 

See  Professors,  Students,  8cc. 
Government. 

Government  should  aid  endowment  of  chair  of  geology 
at  Glasgow  University,  9572,  9611. 
Histoloffi/. 
Assistant  wanted  at  Glasgow  University  for  histology, 
9601.  ^^ 

Hunterian  Museum  {Glasgow). 

Hunterian  Museum;    it  might  be  used  for  instruction 

of    science  teachers,   if    means  were   furniFiheil,  95/2, 

9598. 
Income  and  Expenditure. 

Glasgow    University    professors'    emoluments;    increase 

forbidden  by  Act,  9572,  9576,  9600. 
Science  and  Art  Department  payments  in  Scotland  are 

for  children  whose  parents  have  not  more  than  100^. 

per  annum,  9593-9595. 
Want  of  funds  for  physiological  instruction  at  Glasgow 

University,  9600. 
Government  should  aid  endowment  of  chah  of  geology 

at  Glasgow  University,9611. 
hanarhshire. 
Want  of  appi'eciation  of  science  among  mining  proprie- 
tors, &c.  ill  Lanarkshire,  9602,  960y. 
hanguages. 

Latin,   Gi-eek,    French,  and    German  are   omitted    from 

requirements  in  Scottish  training  schools,  95/9. 

hectures. 

Lectures  at  Glasgow  Uiiiversity ;  50  on  zoology  given  to 
medical  students,  9571,  9574,  9575. 

Lectures  at  Andersonian  University  and  Mechanics'  In- 
stitution in  Glasgow  are  attended  Ijy  clerks,  divinity 
students,  &c,,  not  by  workmen,  959.3. 

In  science  teaching  there  is  too  much  lecturing,  and  too 
little  demonstrative  examination,  9599, 

Failure  of  lectures  on  practical  mluiuij  given  in  GlL'.sgow, 
9601. 

Managers  of  Mines. 

Ignorance  of  colliery  managers,  &c.  as  regards  science, 
9601-9605,  9610. 
Mechanics'  Institution  {Glasgow). 

Glasgow  Mechanics'  Institution,  intended  for  workmen, 
is  frequented  by  clerks,  divinity  students,  &c.,  959.3. 

Medicine. 

Glasgow  University  medical  students  ;  de-fieiency  of  ilieir 

education  on  entrance,  9571,  9575-9591. 
Profession  of  medicine  not  in  such  a  bad  position,  r:.cicn- 
tifically,  as  that  of  engineering,  9595. 

Mines'  Regulation  Bill. 
Mines'  Regulation  Bill  should  require  mining  managers 

to  take  a  science  certificate,  9613,  9614. 
Mininf/. 

Want  of  assistant    for  mining    instruction    at  Glasgov/ 

University,  9601. 
Endeavour  to  establish  a  mining   school   at   Glasgow; 

failure,  9601. 
Technical    schools    contemplated    at    Glasgow    do    not 

embrace  mining,  9601. 
Indifference   of   mining    jn-ojn-ictors,    ^^c.   to   scientific 

teaching,  9602-9605,  961 0. 
Government  should  insist  on  mining;  managers   talnng 

a  science  certificate,  9603-9605,  9613,  9614. 


Young,  Prof.— cont. 
Natural  History. 

Natural  history  department  at  Glasgow  University; 
objection  to  combination  of  zoology  and  geology ; 
want  of  assistants  and  resources  for  physioloo-y,  &c., 
9671-9614. 
Failure  of  cheap  anatomical  and  physiological  demon- 
strations at  Glasgow,  9594. 
Payments  on  Results. 

Payments  on  resiilts  in  Scotland  are  fur  children  vhosc 
parents  have  not  more  than  100/.  -per  annum,  !)593- 
9595. 
Physiology. 

Inefhcient  teaching  of  physiology  at  Glasgow  University, 

Practical  Instruction. 

Practical  instruction  essential  for  science  teachers,  &c,. 

9599. 
Lectures  on  practical  mining  in  Glasgow  failed,  9601. 
Prrfessors. 
Professor  of  natural  histoi-y  at  Glasgow  University ;  lec- 
tures on  zoology  and  geology ;  his  want  of  an  assistant, 

.95/1-9579. 
Professor  of  physiology  in  Glasgow  University ;  his  small 

income,  lack  of  assistants,  &c.,  1'600. 
Professors  should  not  have  to   do  professional  work  to 

make  an  income,  9600. 
Professorships. 
Objection  to  combination  of  zoology  and  geology  in 

natural  history  chair  at  Edinburgh  University,  9.571- 

9575,  9610,9611. 
Religion. 

Failure  of  inducement  to  Glasgow  University  theological 

students  to  attend  natural  history  courses',  9577- 
Divinity  students    attend  Andersonian   University  and 

Mechanics'  Institution  in  Glasgow,  9593. 
Schools. 

Lowering;;    educational    standai'd    in    Scottish    training 

schools  ;    injurious   to    Glasgow    University,   medical 

profession,  &c.,  9579-9587,  9691. 
Good  standard  of  Edinburgh  University  students  owing 

to  good  schools  in  Edinburgh  district,  9585. 
Confusion  of  Departments  of  Education  and  Science  and 

Art  in  regard  to  elementary  schools,  9588-9591. 
Science  teaching  wanted  in  Scottish  schools ;  Universities 

should  instruct  teachers,  9593-9599,  9606-9608,  9612. 
Technical    schools    contemplated    at    Gksgow   do    not 

embrace  mining  ;  a  mining  school  failed,  9601. 
Science. 

Promotion  of  science  in  Glasgov/  University,  'i)bC:i9-d(t\A 
Want  of  encouragement  of  science  in   Scotland,  9593 - 

9595,  9602,  9603,  9610. 
Glasgow    technical    schools    useless    without  scientific 

teaching  in  elementary  schools,  9612. 
Government  should  insist  on  mining  managers,  &c,  taking 

certificates  in  science,  9613,  9C14, 
Science  and  Art  Department. 

Confused  functions  of  Departments  of  Education  and 

Science  and  Art  detrimental  to  education,  9588-9591, 

9594. 
Bad  effect  of  Science  and  Art  Department  payments  in 

Scotland  being  confined  to  children  whose  parents' 

incomes  do  not  exceed  100/.,  9593-9595. 
University  degree  accepted  by  Science  and  Art  Depart- 
ment as  qualification  for  science  teacher,  !>697. 
Scottish  Universities  should  follow   South  i\ensington 

jilan  of  instructing  science  teachers,  9598, 

Science  Teachers.     See  Teachers. 

Scotland. 

l^romotion  of  science  in  Scotland ;  every  parish  should 
encourage    science  in  schools ;    present  want  of   en- 
couragement, 9569-9614, 
South  Kensington.     See  Science  and  Art  Depurtmeal . 
Students. 

Glasgow  University  students;  are  of  a  lower  status  than 
those,  of  Edinlmrgh,   &:c. ;  winter  instruction  advan- 
tageous to  tlicm,  9571-9591,  9606-9608. 
Tenchers. 

Higher  education  of  pupil  teachers  in  Scotland  e;ii.ential 

tu  success  of  Glasgow  University,  9686. 
Confusion  of  Whitehall  and  South  Kensington  I>e|iart- 

ments  in  regard  to  jiupii  teachers,  Ii58S. 
Want  of  encouragement  for    Scotch   teachers    to    study 
.■science;    Glasgow  University    should    instruct  tlsem, 
9593-9699,  9(i06-960y. 
University  degree  accepted  by  Science  and  Art  Dejuirt- 
menfc  as  qualification  for  science  teacher,  9597. 
3Z  4 
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Thomson,  Prof.  Allen — cont. 

Astroiinmical  Observntori/  (Glasgoic). 

Astronomical  Ubser\-atory  at  Glasfrow  bclonffS  to  Univci'- 
sity  ;  i)rofessor  lectures  in  University,  and  gives  prac- 
ticiil  iiisti-uction  in  Observatory,  inXtL'-IWOS. 

Hi()U)i;ic;il  science  is  one  requirement  for  Glasy:ow  natural 
science  detiree,  I'8()7,  I'HliS. 

BoUuiic  Garden  {GUistjoiv). 

Botanic  (iarrleii  nt  (Ilasr^ow  is  connected  with  teaching 
of  Univer.ity.  I'l'lL',  !';'0;i. 

hot(unj. 

tilns^iiw  Uiiivcrsily  pnifessor  u{  anatomy  is  also  pro- 
fuHsor  di'  Iiotiiny  ;  Ijut  there  is  a  ilistinct  jirolessor  of 

llcibarium.  Itotanical  library,  kc  of  Professor  AV.  Arnott 
])iircliatieil  ljy  Glasgow  Uiiiversily,  \)W\,  \)W'2. 

Biirsurir-:. 

Seiitti.sli  Universily  ])iirsaries  mij^dit  be  nsed  to  encourage 

seliool  (i';tcbcr.s  to  study  science,  US'2\. 
(i]as;j:inv  University  has  larfr-p  sums  for  bursaries,  &c,, 

Vh'-nHslr>j. 
General  chemical  course  at  Ghisffow  University  should  be 

limited  to  jirinciples ;    applications  might   be    fauj^ht 

elsewhere.  ;fS02-98()iS. 
New  clicinical  laboratory  in  Glasgow  University  has  room 

for  40;    there  are  two  skilled"  assistants,  !iyL'H-*)y41, 

THOMSON.  Pkoi-essuk  ALLEN,  M.H.     (Index  of  his       Children. 

Evidence.  1  lioys  should  lia\'e  many  educational  sui)jeets    brought 

before  them,  to  ascertain  tlieii'  bias,  'J^i^U. 
Accommodation  for  .^denve  Pinj)Oscs. 

Accommodation    in    Glasgow    University    bu'    teaching       LranmniKj. 


YouxG.  Prof. — cont. 
Tcchiiirir'  Listnictiou. 

Technical  schools  contemplated  at  Glasgow  do  not  cm- 
brace  mining,  !ilil)l. 
Glasgow  technical  scliools  ;  not  to  cniliracc  mining  ;  they 
will   be  useless  if  science  be  not  taught  in  elementary 
schools.  :ifil:2. 
Trahi'uui  Schools.     See  School'^:. 
UnircrsHU'S. 

Danger  to  Scottish  Universities  of  m.iking  excessive  rc- 

ipiircments  for  seienre  degrees,  !';>!'; . 
tfcotlish  Uiiivcrsilies  shonU!  be  alile  to  instruct  teachers 
like  South   Kensington.  1);";!IS.  :):">:):'. 
Unirersilics'  Jcf. 

Kniolunifnts  of  Glasgow   professors  forbidden   by    L'lu- 
vcrsities"  Act  to  lie  uieieas.i.d,  IT.JIi. 
Vn  cat  ions. 
Vacations  at  Glasgow  Ibilx'eisity  A'ary  ;  many  men  study 
only  in  winter,  S'fJDC-DCl'S. 
1\'nrkshop^'. 

Glasgow  engineering  students  can  pass   the  winter  in  tlie 
University,  and  the  sunnncr  in  tlu'ir  workshoiis,  M0.<. 
Z'loloijit. 

Objection  to  combination  of    zoology    and    gcol<igy    in 
Glasgow  Univers-itv   natural  history  chair.  :t571-l'57.^J. 
%!(),  ;)f;ii. 
Zoology  is  taught  to  medical  students  at  Glasgow  Uni- 

versitv,  :':>7i-:i.vs. 


science  to  schoolmasters,  KS^J-US-ll.    '  Cramuu.ig  easily  detected  in  examination,  KSSd.  !A^sr. 

At  Glasgow  University,  accommodation  for  five  dejiart-       Degrees. 


d   Md.ieels    slu.uhl 
I  thL'U-' biuN  .''880. 


ht  b,h.i 


ments  will  be  desirable,  !I857,  '.)'J2'J-V'J:V.I 
Age  of  Shidents. 

A^Q  of  Glasgow  University  students  estimated  to  average 

19  years,  ;J872-9SS1. 
A{/riciil!i'Te. 

Analyses  of  soils,  &c.  for  Highland  Society  carried  on  in 

Glasgow  University,  !'8J5-!t83i'. 
Aiifitotni/. 

Instruction    in    anatomy  at  Glasgow    University;    jiro- 

fessorship    includes    botany;    laboratory   essential    in 

new  buddings,  H7'.>]-WAi. 
Zoology  and  anatomy  instruction   should  be  sc])avateil 

from  geology  and  mincralo'^y  at  Glasgow    University, 

•J7'.>7-'J7'.>'.K 
Desirability    of    Scottish    veterinary    institutions    being 

utdised  for  study  of  anatomy,  'J^iW.  981)1. 
Important  anatomical  department  in  Glasgow  llnnlcrian 

Museum;  class  museum  also,  :'sss-:);)o;i. 

Ap/iar(i/ii.if'ir  Science  Purposes. 

Glasgow  University,  to  give  mstrnelion  to  schuohnaslers, 
Wijuld  re(piire  njore  apparatus,  !i8L';"i. 

Dried  herliariurn,  syFjteniatic  ('ollectiun  of  plants,  f^^c.  at 
GUi  ■■"w  Uiiivrr'^ity,  UW'J.  'JUiY.i. 

Vabiabh;  iM:,!ruini:iils  in  (ilasgow  Asl couondcal  Obser- 
vatory. •j:h)4. 

Apparatus  for  natni'al  |>hibi:^npliy  :il.  (ila.-!,'nw  University 
no  fund  f.r  it  from  UnivLTsiiy,  U'lO'J, 

Arliznns. 

i'A-crimghrl.io,'  , 

earuKit  'arry  ei 
Ar/s. 

Scienn.  neglcctc. 

(Glasgow     Univei>,il.v     lias    I 

tb<'„|„gy,  b,i-   (livinily  stn 

choose  subjcet;  IVoni  cniTi 
/I.s'.s-;.v/,vy//  S'rufrssors,  ihnionsi r„l(,r:i.  ,\i: 

l)cnionsfia,tori.nd  a.ssisl.anls  fur  ;niab))iiy  course  at.  <ila: 

gNw  Ui)ivci-si(,v,  97:»i. 
InstriMlion     of   ':;clio(,b,iasln-)     ;d      Glasgow     Uoiversil 

would  rctpore  arldil ;d  ;.  ,■,;  ,l;M)is.  ItSJI.  98l'o. 

Advantage    of     skiJIid     :i  /.i  .huil;;     oi     nnivermties,     I'l 

rcscarcli,  training  a.;  iiml'i 

w.-.d. 

Glasgow  University  cinMniral  dcpartmerd,  ba,s  l.wo  skill.al 

asoisbmts;   also  assi^(.allf.i   Ibr   aiadyM-s.  i)s;i[l-9S;i8. 
]''or     natural     |ihilosopliy    a.l,     (JliLsgnw     Univrrsily     one 

assistant  is  j-rovided,  and    I. lore    air    paiil  by  pr.ifcssi.r.        ihnthrian  Mnsrinn  [G/asi/ou-]. 

!JM-1:,'-!WI7.  lluntri'iaii    Museum,    (ilasgow  ;    anatoiuieal  department 

Assistant  lor    pliysioliigy  ot    (Glasgow    University  gives  impcn'tant;  I'umls,  antl  an   olbeer  for  collection,  iVe,  of 

luicruiiCopiciii  demonatfLitiom,  9807.  specimens,  arc  wanted^  1*888-9901,  9iH0j  991(i. 


.  though  desiraldcfnr  aril 
u',  DSll. 


I    S(';,Uisi(   -AVl-:   ( 


l.s;    i'r.v    i',.Sr..  r.'i.iul  idn.lr 
nil  .1  arts.  \I^S>\),  WSk 


Practical  chemical  course  at  Glasgow  University,  as  re- 
quired for  medical  degrees,  98  HI,  il841. 
Science  neglected  in  Scottish  arts'  degrees,  985S. 
Science  degrees  in  Scotland  ;  distinct  faculty  of  science 

essential    for  these;    they  qualifv  for  voting.  9858- 

98S;(,  98(i-l.  98(i5. 
At  Glasgow  University,  there  are  to  be  degrees  in  law, 

engineering  ami  mcehanics,  and  natural  seienee  ;   II. Sc. 

lo  be  instituted;    D.Sc.  might  be  given  for  oii^inat 

work,  98(;7.  9917~99iN. 
Science  de!,a'ccs  should  be  given  on   an  clastic  sv:.-tem, 

98fi8-9S;i. 
Ed>u-a!io:,. 
Varinus   ed, 

boys,  to  a, 

A^nglNCcriiu/  and  .Wchaiucs. 

Degree  in  engineering  and  meehanics  to  be  inslitutLal  in 
Glasgow  University,  !I8*)7,  98i;s. 

lirini)it/  inslrnellou. 

Evening  scientific  lectures  iic-.ii.'ab)e  for  worknu'n,  I'Sl  1. 
li.raniiiialiuiis. 

Thorough    practical   system  of  exanniiation.  especially  in 

li-aebing.  is  very  iniiim-tant.  I)SSJ-;18S7. 
I'^-il    of  ]na'])arati(ni    soUdy   fur   cxannnalion;   crannning 

easily  detected,  llSSI-9887. 
Glasgow    li.Se.  to  bo  ,ulven    upon    exaniinalion  ;     lili-vary 
subjects  may  mostly  be  avoided,  991  7 -9.''l'S. 
facn!/i,s. 

Disl.in.'l.  laeullynf  science  in  Scottish  Universities  will  be 

esscidial.  9SoS  PSS:i. 
In  Gla-gow  Univorsily,  tin-   laenlties  are,  arts,  divinity, 
law,  and  ineilieini>,  ,0S(;7. 

(irn/ngj/. 

]  H'siniljlc  til  si'inil'iiiu.  cliair  ol'  zoolo 

(ilii-<;;"n-  UnlviTsity.  '.>7'.I';-'J7[I'.I. 
(■(■iihivv  is  Olio  HOoLiiiii  nl'  iv(|uin'iminl.s  I'or  (ihisi^uu-  Uni- 
viTsiiy  iial.iinil  .wiriur  <K'i;RT,  'J^KJ.  IISCS. 
l,7,;.«/fu;'  iliiil'rrsih:. 

Sc'irnir  i.iiciiin^  ill  liiiis^'ciw  Uiiivorsiiv,  :i7i)l-;i:i:;;i. 

Sii>  I'ni/'rssorx,  Nhii/fUls.  Xc 


anil    !i,:<]ofj  at 
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lloaonr: 
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Thomson,  Prof.  Allen — cont. 
Income  and  Expenditure. 

Two  assistant  chemical  [jrofessorg  at  Glasgow  University 
receive  each  100/.  a  year;  professor  of  astronomy  220/., 
9830-9834,  9906,  [)\m. 
Museum,  and  8000^.,  left  to  Glasgow  University  by  Dr. 
Hunter  ;    maintained  by  University  funds  ;  keeper  and 
assistant  have  100/.  each,  9888-9901. 
Glasgow  University  has  considerable  funds  for  bursaries, 
salaries,  &c.,  but  little  available  income,  9905. 
haboratories. 

Laboratory  instruction  in   anatomy  given  at    Glasgow 
University;  accommodation  sufficient  for  instruction 
of  school  teachers,  9796, 9824,  9825. 
Chemical  laboratory  in  Glasajow  University  ;  roomfor  40  ; 
^  soils,  &c.  analysed,  9823-9841,  9930-9933. 
Students  of  anatomy  at    Glasgow    University    arc    ex- 
amined practically  in  laboratory,  9885. 
In  new  buildings  of   Glasgow    University  five  depart- 
ments require  laboratories,  9930-9933. 
hanr/uages. 

In  new  scheme  for  science  degrees  at  Glasgow  Univer- 
sity, modern  languages  should  be  recognised,  9868. 
haw. 

Degree  in  law  at  Glasgow  University,  9867,  9868. 
Lectures. 

Five  lectures  a  week  is  customary  in  Scotland,  9806. 
Evening  science  lectmres  desirable  for  workmen,  9811. 
Lectures  on  astronomy  at  Glasgow   are  given    in    the 
University;  practical  instruction  in  Observatory,  9908. 
hiteralure. 

In  examinations  for  B.  Sc.  degree  at  Glasgow,  literary 
subjects  may  mostly  be  avoided,  9917-9928. 
Managers. 

Managers  of  workmen  should  be  fully  educated  in  prin- 
ciples of  science,  9811. 
Mathematics. 

Mathematics  is  generally  taught  in  higher  schools  of 
Scotland,  9815. 
Mechanics.     See  Engineering  and  Mechanics. 
Medicine. 

Glasgow    University   medical   course;    students  attend 
anatomy    two    years ;    applied    chemistry    instruction 
valuable  for  them,  9/95,  9802-9808,  9840,  9841. 
Desirability  of  using  veterinary  institutions  for  study  of 

anatomy,  9800,  9801. 
New    Western    Infirmary    at    Glasgow    will    serve    for 
clinical  instruction  of  University  Medical  School,  9930. 
Meteorological  Department. 

Glasgow  Astronomical  Observatory  is  a  station  of  the 
Meteorological  Department,  9908. 
Museums. 

Hunterian  Museum  in  Glasgow  University ;  anatomical 
department  an  important  one ;  wants    funds,    9888- 
9901. 
Collections    in    Glasgow    University ;    illustrative    class 

museums  for  anatomy,  &c.,  9901,  9909. 
Museums  spread  over  the  country  desirable  ;  specimens 
might  be  collected  in  towns,  &c.,  9910-9916. 
Natural  Htstonj. 

Natural  history  specimens  for  museums    coidd   be  col- 
lected in  great  towns;  Glasgow   Hunterian  Museum 
might  have  an  otficer  for  this  purpose,  9910-9916. 
Laboratory    for     natural    history     in     new     University 
buildings  of  Glasgow,  9932. 
Natural  Phllnsopliij. 

Natural  pliilosophy  course  at    Cilasgow  University  ;    it 
attempts  too  much  ;  there  arc  four  assistants,  9803, 
9842-9847. 
Engineers,  clergymen,  &c.  work  m  physical  laboratory  of 

Glasgow  University,  9842-W849.  _ 

Glasgow    University    divinity    students    stmly    i)hysiC3 

before  they  begin  theology,  9859. 
Laboratory  for  natural  philosophy  dcpiirtnu-nt  in  new 
University  buildings  at  Glasgow,  9930-1*932. 
Original  Research. 

Glasgow  Uni\-ersity  might  confer  a  doctorate  ol  science 

for  original  work,  9928.  _  . 

Advantage   of  skilled  assistants  in  universities  for  pro- 
motion of  reseai-ch,  9826,  9827,  9850-!*856. 
University  professors  should   be  contributors  to  science, 
and  have  leisure  for  research,  9845,  9850-98o6. 

PaUeontoJogy . 

If   Glasgow    University   chair  of  zoology    and  geology 

were  divided,  paleontology  might  be  taught  in  both 

courses,  9797-9/99. 
Physics.     See  Natural  Philosophy. 
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Thomson,  Prof.  Allen — cont. 
Physiology. 

Desirable  that  chemistry  should  be  taught  in  its  relation 

to  physiology,  9808. 
New  buildings  of  Glasgow  University  will  have  accom- 
modation for  practical  physiology,  9857,  9932. 

Practical  Instruction. 

Practical   instruction   and    examination    in    anatomy  at 

Glasgow  University,  9/96,  9885. 
Advantage  of  using  veterinary  institutions  for  practical 

instruction  in  anatomy,  9800,  9801, 
Practical  chemistry  course  in  Glasgow  Uni\'ersity ;  100 

medical  students  in  summer,  9828-9841. 
Microscopical  and  practical  demonstrations  in  physiology 

at  Glasgow   University;  provision  for   this    made   in 

new  buildings,  9857. 
A  sufficient  course  of  practical  physioloiry  is  much  wanted 

in  Glasgow,  9857. 
Practical    instruction    given   in    Glasgow   Astronomical 

Observatory,  9902-9909. 

Professors. 

Professor  of  anatomy   of   Glasgow    University  is  also, 

by  his  commission,  professor  of  botany,  9794. 
Desirability  of  having  assistants  in  Universities  training 

for  professors,  9326,  9827. 
A  university  professor  should  contribute  to  science,  and 

have  leisure  for  research,  9845,  9850-9856. 
Professors    of    science    at    Glasgow    University    should 

have  a  faculty  of  their  own,  9866,  9882,  9883, 
Professor   of  asti-onomy   at    Glasgow  gives   lectures   in 

University,  and  practical  instruction  in  Observatory, 

9902-9909. 

Professorships. 

Separation  between  chair  of  zoology  and  geology  desira- 
ble at  Glasgow  University.  9797-9799.  " 
Desirable  to  establish  a  faculty  of  science  at  Glasgow 
University,  fi'om  existing  professorships  or  new  ones, 
9866. 
ReUgion. 

Divinity  students  of  Glasgow  University  go  through  a 
full  course  of  ai-ts  before  beginning  theology,  9859. 

Scholarships. 

Glasgow  University  has  considerable  sums  for  scholar- 
ships, &c,,  9905. 

Schools. 

"Want    of  science   teaching   in    elementary    and    higher 

schools  of  Scotland,  980.9-9815. 
Deficiencies  of    Scottish  school   teachers    in    regard   to 

science  ;   Universities  should  aid  them,  9809-9825. 
Advantage  of  local  museums    with   respect  to    science 

teachina-  in  schools,  9912. 

Science. 

Promotion  of  science  in  Glasgow  Universifv,  9791- 
9933. 

Want  of  scientific  instruction  in  Scottish  schools,  9809- 
9825. 

Evening  science  lectures  desirable  for  workmen,  but 
they  cannot  carry  education  far;  managers  should  be 
educated  fully,  9811. 

Science  degree  recognised  in  Scotland  as  a  qualification 
for  voting,  ■9864. 

For  promotion  of  science,  and  establishment  of  a  satis- 
factory  degree,    in     Scottish    Universities,    a    distinct 
faculty  of  science  will  be  essential,  9858-9883. 
Science  and  Art  Department. 

Universities    in     Scotland    ought    to   instruct   teachers 
similarly  to  South  Kensington,  9823-9825. 
Scottish  Universities.     See  Unicer .cities. 

Students. 

Two  years'  course  for  students  of  anatomy  at  (Jlasgow 

University;    they  have  practicLil    c.\aiiiiiiLilians,  9795, 

9886. 
A  large  number  of  school  teachers  become  sUideuts  of 

(jlasgow  University,  9819. 
Glasgow  University  chemical  laboratory   has  20  to  25 

students;  lUO    medical    students    in    summer,  9828- 

9841. 
Students  of  natural  philosophy  at  Glasgow  University 

are  trainini;  for  medicine,  engineering,    the    Church, 

&c..  :(842-9847. 
Divinity  students    at  Glasgow    University  go  through 

a  full  course  of  arts  before  beginning  theology,  9859. 
Young  students  should  be  allowed  choice  of  subjects, 

9872-9881. 
Students  persist  in  cramming,  notwithstanding  its  easy 

detection,  9886,  ^'iiil. 
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Thomson,  Prof.  Allen — cont. 
Teachers. 

Desirability  of  school  teachers  having  scientific  instruc- 
tion, with    prizes,    &c. ;    universities    should    instruct 
them.  i)80!)-!)S25. 
Tcchii/ci'il  Instruction. 

Dcsii';it)le  to  separate  practicul  applications  from  chemistry 
course  at  Glasgow  University,  !JtS0i2-!)H0S. 
Unwei'sitlts. 
Scottish   universities    ought  to  instruct  teachers,  as  13 

done  at  South  Kensington,  OH^^i-I'S^/i. 
Advantage    of    assistants    in    univcraitics,    in    view    of 
research,  training  for  professors,  &c.,I>y2(I,  I*8l.7>  I'850- 
!)83(i. 


Thomson,  Prof.  Allen — Universities — cont. 

University  professors  should  be  contributors  to  science, 

and  have  leisure  for  researcli,  9845,  !)850-!)866. 
For  science  degrees,  &c.  in  Scottish  universities,  a  distinct 
faculty  of  science  will  be  essential,  9858-9882. 

Veterinary  Institutions. 

Desirability  of  utilising  Scottish  veterinary  institutions 
for  study  of  anatomy,  9800,  9801. 

ZoQlo(/y. 

Separation  of  Glasgow  University  chair    of : 
geology  desirable,  9797-9799. 


Anderson's  University  (Glasgow). 


McCLKLLAND.  JAMKS.  Ksq.     (Imicx  of  his  Evidence,) 

Accomntniialion  for  Science  Purposes. 

For  !ic(.'omniodation  of  students  of  anatnniy.  Anderson's 
University  is  only  inferior  to  that  of  Glasgow;  room 
for  L'.tUO  "students,  9961,  9962,  9984. 
Anatoruy. 

\62  students  in  anatomy  course   at  Anderson's  Univer- 
sity ;  practical  instruction  given,  995l^-.'>9()ii. 
Anderson's  University  (Glnsf/ow). 

Scientific  instruction  at  Anderson's    University,   9934- 

Governing  trustees  of  Anderson's    University  cnmi»nse 
tradesmen,  agriculturists,  artists,  manufacturers,  medi- 
ciners,  lawyers,  divines,  jihilosophers,  and  kinsmen  and 
namesakes  of  the  founder,  9936-9939, 
See  Professors,  Stndevls,  ^-c. 
Apparntus  for  Science  Purposes. 

Ample  material  for  anatomical  instruction  at  Anderson's 
University,  99(12. 
Artizans. 

Scientific  instruction  of  arti/,aiis  at  Anrlerson's  Univer- 
sity;    instruction  of  workmen  chief  aim    of  fimndes, 
9966-9978. 
Bnrsaries. 

For  technical  chemistry  at  Anderson's  University  there 
are  eight  bursaries  of  50/.  each,  91'H7. 
Ckemislry. 

Chemical  course  at  Anderson's  University;   141  attend- 
ing ;  practicul  instruction  given,  9950-!i95(>. 
Lectures    on    chemistry  given   to   ladies   at   Anderson's 

Univereity,  9968. 
Establishment  of  chair  of  technical  chemistry,  and  })ur- 
saries,  at  Anderson's  University,  9985-9987- 
Contrihiilions  for  Science  Pvrpo.tes. 

Valuable  gifts  of  Messrs,  Young,  Ewing,  and  Freeland 
to  Anderson's  University,  9985-91>87. 
See  Grfinlsfor  Science  Purposes. 
Degrees. 

Anderson's  University  cannot  grant  degrees,  9991-9993. 
Kveriinij  Instruction. 

Popular  evening  science  classes  at  Anderson's  University  ; 
great  diversity  in  the  occupations  of  tliose  who  attend, 
99(i6-9969,  9988-9990,  HMI03,  lO.OO-I. 

Kxaminations. 

Voluntary  examinatitms   follow  the   popular  courses  at 
Anderson's  University;  many  stuilents  also  attend  ex- 
fiTriinations  ol'  Science  and  Art  Dcjjartnient,  !'973  9976. 
PticnUi'-s. 

Anderson's     University    |)rof(;ssi>rs    arc    classifieil     into 
faculties  of  arts,  Tocdicinc,  Ijiav,  and  tlie<)li>gy,  9912. 
Glasytiv). 

Glasgow   ScciiijiT   SebocI  ;  I'slidiNsbed    22  years;  g'ling 
on  Huccessfully.  )'l,(K)r>-l  (i,(IM. 
Government. 

Enriowment  from  (iovi^rriTneiit  would   (iiiiiJiIc  Anderson's 
University  to  train  teachers,  l'Ml()(MII,()|(;. 
Income  imd  Experidilnre. 

No    ciidowi Dents   attached    to    faeuHie;!    in    Anderson's 
University;  professors  depi^nd  on  fees ;  stu{lerd.s  pay 
2.';.  i\d.,  per  course,  99  13-99  Ki,  9!)72-998:J. 
(iifls  to  Aiider'son's  University  for  teacliing  ine{;liiui!(js, 
■uiatoniy,  music,  ^e.  to  working  class,  !'9fi9. 


McClelland,  J.,  Es(|. — cont. 
habor  (dories. 

Laboratory  instruction  in  chemistry  given  at  Anderson's 
University,  9:^50-9966. 
hadies. 

Scientific  instruction  of  ladies  at  Anderson's  University 

as  projected  l>y  founder,  9966-9.968. 
Large   number  of   ladies    attend    musical    courses    in 
Anderson's  University,  9968. 
Lectures. 

Lectures  on   natural  philosophy,  mathematics,  anatomy, 

&c,  at  Anderson's  University,  9948-9964. 
Popular  scientific  lectures  at  Anderson's   University  to 
working  class  and  ladies,  9966-99/2. 
liihraries. 

Medical  and  other  libraries  at  Anderson's  University; 
also  library  for  popular  classes,  9980-9983. 
Mathematics. 

Mathematical  instruction  at  Anderson's  University  ;    120 
attended  last  session,  9949,  9950. 
Mechanics''  Institutes. 

Anderson's  University  popular  science  lectures  originated 
mechanics'  institutes,  9968. 
Medicine. 

Faculty  of  medicine  at  Anderson's  University ;   10  pro- 
fessors and  424  students,  9942,  9.957-9.966.  9982. 
Practical  instruction  is  given  in  the  class  of  Institutes  of 
Medicine  at  Anderson's  University,  9851>-9962, 
Musi,:. 

Musical    instruction    at   Anderson's    University  ;    large 
number   of    ladies    attend;    gift    of    3,00(1/,    for    this 
jjuj-pose,  9968-9970. 
Natural  Philosophy. 

Natural  philosophy  courses  at  Anderson's    University; 
108  students  last  session;  lectures  are  independent  of 
mathematics,  9948,  9949. 
Practical  Instruction. 

Practical  instruction  in  chemistry,  anatomy,  &c.  si\-en  at 
Anderson's  University,  9950-9956. 
Professors. 

Professors  of  Anderson's  University  ;  they  are  classified 
into  fuculties  uf  arts,  medicine,  law.  mid  theology; 
each  pi-dti'ssor  has  100/.  and  share  of  fees,  9942,  99(14, 

:>96.^i,  ;ii)7l',  !):»79. 

Prof-ssorsldi,s. 

(.'hair  of  technical    cheniistrv   institidcd  at  .Vnderson's 
University.  9;)85-9!IM7. 
Schools.  '  , 

Students  from  the  Glasgow  secular  schools  have  gained 
high   positions  by  attending    Anderson's    University, 
9977. 
(ilasgow  Secular  School  instituted    22  vears    ago;  still 

successful.  10.00.6-10.014. 
'iViu:Iiers  oC  Scottish  schools  might  be  trained  in  science 
al,  Anderson's  Uruver.sity,  9!)96-IO,OI6. 
Science. 

I'lnmiition  oF  science  at  Anderson's  Uuiveraitv.  Glasgow. 

99.^.8-9962. 
Successful    iiiti'oduction   of  science  teaching  in  Glasgow 
Secular  School,  111.(1(15-10,014. 
Science  and  Art  Department. 

Students  of  pojiular  courses  in  Anderson's  Uni\'ersity 
urnlcrgd  examinations  of  Science  anil  Art  I )ci)artnient, 
9973  ;*!/78. 
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McClelland,  J.,  Esq.— cont. 

Students. 
1^'^  science  students,  and  1,457  in  popular  classes,  at 

Anderson's  University,  :)y47-y983. 
For  working;  men  and  ladies  the  popular  lectures  at  An- 

dersan's  University  were  designed,  9966-99(i8. 
Anderson's  University  students   do  not  belong  to   the 
upper  class;  evening  class  students  show  f^reat  diversity 
of  occupations,  9988-9990,  10,003,  10,004. 
Teachers. 
Anderson's    University    a    desirable   place    for    training 
scientific  teachers  for  schools,  9996-10,016. 
Technical  Education. 

Chair  of  technical  chemistry,andbursaries,  at  Anderson's 
University,  9935-9987. 


YOUNG,  JAMES,  Esq.     (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes, 

Accommodation  at  Anderson's  University  for  teaching 
technical  chemistry,  but  not  natural  philosonhy,  lU.045, 
10,046. 

Age  of  Students. 

Competitors  for  technical  chemistry  bursaries  at  Ander- 
son's University  must  be  16  to  17,  10,036. 
Anderson's  University. 

Promotion  of  science  at  Anderson's  University,  10,020- 
10,058. 

Bursaries. 
Advantage  to   poor  students  of  Anderson's  University 
bursaries,  10,033-10,038. 
Chemistry. 
Necessity  of  scientific  knowledge  for  improving  chemical 

arts,  10,039-10,043. 
Chair  of  technical  chemistry  at  Anderson's  University ; 
its  success,  10,025-10,044. 
Exami7iations. 

Anderson's  University  technical  chemistry  bursaries  are 
awarded  after  examination,  10,036. 
Glasffow. 

Promotion  of  science  in  Glasgow,  10,020-10,0.58. 
Grants  for  Science  Pur2}oses. 

Want  of  endowment  felt  at  Anderson's  University,  in 

loss  of  professors,  10,0-J7. 
Public  money  could  not  be  devoted  to  a  better  piu-pose 
than  teaching  of  science,  10,053. 
Manufactures. 

Development  of  manufactures  will  result  from  increased 
knowledge  of  scientific  principles,  10,039-10,043. 
Natural  Philosophy. 

Applications  of  natural  philosophy  should  be  taught  at 
Anderson's  University;  prospect  of  obtaining  a  class, 
10,031,  10,045,  10,046. 
Original  Research. 
Professors  should  be  devoted  to  original  research,  10,049- 
10,051. 
Practical  Instruction. 

Anderson's  University  students  of  technical  chemistry 
do  practical  work,  10,026. 

Professors. 

Professor  of  technical  chemistry  at  Anderson's  Univer- 
sity, 10,025,  10,064-10,057. 

Want  of  endowment  at  Anderson's  University  has  re- 
sulted in  loss  of  professors,  10,047- 

For  training  teachers  at  Anderson's  University,  pro- 
fessors would  require  assistance,  10,048,  10,049. 

Original  research  an  important  duty  of  a  professor, 
10,049-10,051. 


Young,  J.,  Esq.— cont. 
Professorships. 

Chair   of    technical   chemistry   founded    at    Anderson's 

University;  its  success,  10,025-10,044. 
Professorship  for  applied  natural  philosophy  wanted  at 
Anderson's     University  ;     iirospect    of    obtaining    it, 
10,031,  10,045,  10,046. 
Science. 

Promotion  of  science  in  Anderson's  University,  Glasgow 

10,020-10,058. 
Improved  manufactures  a  result  of  improved  knowledue 
^  of  principles  of  science,  10,039-10,043. 
No  better  application  of  |iublic  money  than  to  teaching 
of  science,  10,053. 
Students. 

Students  of  technical  chemistry  at  Anderson's  Univer- 
sity; competitors  for  bursaries  must  be  16  to  17- 
10,025-10,038. 

Teachers. 
Teachers  might  be  instructed  at  Anderson's  University, 
10.048,  10,049. 
Technical  Instruction. 

There  should  be  no  attempt  to  teach  actual  work  in  a 

school  of  applied  science,  10,027. 
At   Anderson's    University   applied    natural    philoso)»hy 
should  be  taught,  10,031. 

HARVEY,  ALEXANDER,  Esq.  {Index  of  his  Evidence.) 

Anderson's  University  (Glasgow). 

Eminent  manufacturers  formerly  students  at  Anderson's 

University,  10,064-10,070. 
Mechanical    as    well   as   ]jbysieal    chairs    are  wanted    at 
Anderson's  University,  10,065. 
Chemistry. 

Importance  of  applications  of  chemistry  to  manufactures. 
10,059-10,078. 
Laboratories. 

Applied    science,    not   actual   work,  can    be   learned    in 
laboratories,  10,061-10,063. 
Manvfaclures. 

Value  of  scientific  knowledge  in  connexion  with  manu- 
factures, 10,1159-10,078. 
Instances  of  students  of  Anderson's  University  Incoming 
distinguished  scientific  manufacturers,  10,O66--l 0,0/0. 
Applications  of  chemistry  to  manufactures  ;  illustrations 
of  its  importance,  10,059-10,078. 
Mechaiiics. 

Chairs  for  mechanics,  as  well  as  physics,  should  be  in- 
stituted at  Anderson's  University,  10,065. 
Physics. 

Chair  for  physics  desirable  for  Anderson's   University, 
10,065. 
Practical  Instruction. 

Practical  applications  of  science,  but   not  actual  work, 
can  be  taught  in  schools,  10,061-10,063. 
Professorships. 

At  Anderson's  University  mechanical  as  well  as  physical 
chairs  should  be  established,  10,1165. 
Schools. 

Principles  of  science   and    their   applications    could    be 
taught  in  schools,  10,061-10,063. 
Science. 

Advantages  of  scientific  knowledge  in  connexion  with 
manufactures,  10,059-10,0/8. 
Students. 

Many  Anderson's  University  students  have  become 
distinguished  scientific  manufacturers,  10,066-10,070. 


University  of  St.  Andrew's, 


TULLOCH,  Rev.  JOHN,  D.D.     (Index  of  his  Evidence.)      Tulloch,  Rev.  Dr.— cont. 


Accommodation  for  Science  Purposes. 

St.  Andrew's  University;  accommodation  wanted  tor 
library,  instruction  of  school  teachers,  &c„  9662- J6b4, 
9670-9682,9695-9701. 

Age  of  Students.  .  ,     ^  e 

St.  Andrew's  University  mathematical  students  are  ti'om 
14  to  18  years  of  age,  9620,  9621. 
Anatomy.     See  under  Physiology. 


Apparatus  for  Science  Purposes. 

Scientific  apparatus  much  wanted  at  St.  Andrew's 
University;  grants  inadequate,  9643,  9675-9677,  !'683- 
9686,9695-9701. 

Artizuns. 
Evening  science   classes  for  avtizans,  &c.,  at  Dundee, 
proposed,  964/. 
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TuLLocu,  Rev.  Dr. — cont. 

Arts. 

St.   Andrew's  arts' degree;  chemistry  required  ;  exami- 
nation by  professors  and  paid  examiner,  i)()27,  !Jf)28, 
9702. 
Assistant  Professors. 

Want  of  assistant  professors  at  St.  Andrew's  University  ; 
con.solidiition  of  bursaries  might  remedy  this,  9GVJ, 

St.  Andrew's  University  professors,  with  assistants,  &c., 

could  instruct  schoolmasters  in  science,  !)(i!J5-y701. 
An  institution  at  Dundee  connected   with  St.  Andrew's 
University  would  necessitate  appointment  of  assistant 
professors,  97"''l  !*70). 
Bursaries. 

Bursaries  in  St,  Andrew's  University;  none  for  science; 
University  cannot  consolidate  them,  !Mi8!)-!>Gy3. 
Chemisfri/. 

Chemistry  course  at  St.  Andrew's  University;  it  is 
required  for  arts'  degree,  9(i25~if62S. 

CoUef/es. 

Colleges  at  St.  Andrew's  University  ;  distinct   founda- 
tion   and    revenues;    poorer   than    University;    their 
difficulties  from  Crown  teinds ;  Imihlings  kept  up  by 
Government,  'J&JG,  963\,  96bG-USS'2. 
Coiitribu/ion.-ifor  Science  Purposes.     Sec  Income  and  Ex- 
penditure. 
Degrees. 

St.  Andrew's  University  degrees  ;  chemistry  required  for 
arts'  deforce,  'M21-'J{VA\. 
Dick  Ber/nesf. 

Dick  liequcst  has  elevated  standard  of  school  teachers 
in  Scotland,  ^700. 
Dundee. 

Desirabdity  of  extending  St.  Andrew's  University  teach- 
ing to  Dundee;  University  statf  must  he  increased, 
9G46-!")G51,  :»;7-'i,  %/4,  Uyk'i,  !)7<)4. 

Endowments.     See  Income  and  Exj)endilure. 
Eveninr/  Instrnctinn. 

Proposal  to  institute  evening  science  classes,  in  connexion 
witli  St.  Andrew's  University,  at  Dundee,  I'GJ/. 
Exoraiaations. 

No  examination  for  course  on  anatomy  and  physiology 

at  St.  Andrew's  University,  ^.i&.i'i . 
Examination  in  arts  at  Ht.  Andrew's   University  is  con- 
ducted by  professors  and  i)aid  examiner,  !'7"2. 
Scientific,  mental   science,  and  classical  departments  at 
University  of  St.  Andrews  have  paid  examiners,  1^702. 
Hall  for  Studenla. 

College   Hall  for    students  of  St.  Andrew's  University ; 
the  only  one  of  its  class  in  Scotland,  !Hi-t(i, 
Hyffiene. 

Instruction  in  hygiene  at  St.  Andrew'.-!  University,  9()32, 

9fi;j(i. 

Income  and  Expenditure. 

St.  Andrew's  University  professors'  endowments;  must 

not  be  ])aid  from  University  income,  UGliA,  !'()5S. 
Inadequate  grants  for  scientilic apparatus  at  St.  Andrew's 

Univer.sity,  'JM'.i. 
Gifts  for  science  purjjoses  to   St.   Andrew's  University, 

from  Mr.  Duncan,  Dr.  Neil  Arnott,  &c.,  !'G-M. 
Kund.sof  University  of  St.  Andrew's;  cajiital  fund  aliout 
21,1)00/.,  matriculation  fnm,    ISO/.,  graduation,  .MHl/.  ; 
fiOO  guineas  a  year  from  Stationers'  Hall,  'JGh2-\}(jiy.i. 
hilirii'rifs. 

i^ipjrary  of  St.  A  ml  row's  University  contains  110,000  vols. ; 
extension  rnueli  wanted,  \li\[)b,  !Ui(iO-IH)(i!'. 
Matkcmalics. 

Mathcniat.ical    instrucl.icju    at    St.  Aiidri'w's  University  ; 
threi;  cUiyye:^  ;    students  range  froiu    M  yuary,  J'fiKi- 
9(122 . 
Musmms. 

St.  Andrew's  Uni\T'rHity  lias  a  good  rni 
local    eo)lf:cfi.)ri  ;    g(:i>logy,    ai(tr(|uity. 
seuted,  !"i:iH   'M\\-2,  '.ll'>^7,  'M>HH. 
Ndfitral  JUslori/. 

Peculiar  position  of  riii.tiinil  history  cliiilcat  St.  Andrew's 
University;  no  regular  teaeliing,  '.H'l'JU-'.lfy'.i] . 
Nalund  ]'/ii/osop/iij. 

Natural    pliihwopliy    instruction    at    Si..   Andrew's    Uni- 
versity; students  (including  thciilogti.Td  sLiidcnf.s)  are 
obliged  to  attend,  9*;i(i,  '.>i\2:i,  'M>-J\. 
Ptitrimtitje, 

(Jhairs  at  St.  Andrew's  Univeryity  are  in  tin;  hands  of 
jirivatu  patrons,  9629,  9G3i>. 


seimi  ;   maiidy  a 
N:c.    are    repre- 


TuLLOCH,  Rev.  Pr. — cont. 
Physioloyy, 

Instruction  in  anatomy  and  physiology  at  St,  Andrew's 
University  is  devoted  greatly  to  hygiene,  y6.':J2-9G37. 

Practical  Instruction. 

Practical  instruction  in  chemistry  is  given  at  St.  Andrew's 
University,  9625. 

Want  of  practical  instruction  in  science  for  Scottish 
schoolmasters  ;  St.  Andrew's  University,  with  extended 
resources,  could  remedy  this,  9695-9701. 

Prizes. 

Prizes  of  books,  ike.  (no  scholarships)  for  promotion  of 
science  at  St.  Andrew's  University,  9644,  9645. 
Professiirs. 

Professor  of  mathematics  at  St,  Andrew's  University; 
has  three  classes  ;  no  assistant,  9616-9622, 

Professor  of  natural  philosophy  at  St.  Andrew's  Univer- 
sity ;  has  one  class,  962."i,  9624, 

Professor  of  chemistry  at  St,  Andrew's  University ;  gives 
lectures  and  practical  instruction,  9625. 

Professor  of  natural  history  at  St.  Andrew's  University ; 
can  get  a  class  only  occasionally,  9629-96^1, 

Professor  of  anatomy  and  |)hysiology  at  St.  Andrew's 
University;  lectures  greatly  on  hygiene,  y6.'i2-96-J7, 

More  [jrofessors  will  be  requisite  at  St.  Andrew's  if 
instruction  be  given  in  Dundee,  967>i,  9674,  9703, 
9/04. 

Professors  of  St.  Andrew's   University,  with  assistants, 
could  instruct  schoolmasters  in  science,  9695-9701. 
Prcfessor  ships. 

Peculiar  jiosition  of  chairs  of  natural  history,  &c.  at 
St.  Andrew's  University;  three  chairs  have  private 
patrons,  9625-9631. 

Five  chairs  (mathematics,  natural  ])hilosophy,  chemistry, 
natural  history,  and  anatomy  and  physiology),  consti- 
tute the  scientific  department  of  St.  Andrew's  Uni- 
versity, 9615-9704. 

Relifjion. 

St.   Andrew's    University    students,   intended    for  the 

Church,     have   to    study    mathematics   and    natural 

philosophy,  9624, 
Advantage    to    theological    students    of    instruction    in 

physiology  and  hygiene,  9632-96.3/. 
Many  theological  students  of  St.  Andrew's   University 

(owing  to  Church  dilliculties)  have  become  teachers  of 

science,  Hcc,  9695, 

Saint  Andrew's  Unioersity. 

Scientific  instruction  iu  St.  Andrew's  University,  9615- 
9/(14. 

See  Professors,  Students,  Sf-c. 
Scholarships. 

No  scliolarships  for  science  at  St.  Andrew's  Uni\-ersit3', 
9644,  9[;45. 

Schools. 

A  large  number  of  students  from  St.  Amlrew's  ITuiver- 
sity  become  teachers  of  science,  vve,  in  schools,  9695. 
Science. 

Scientific  departments  in    University  of  St.    Andrew's, 

9615-9704, 
No  bursaries  sjiecially  for  science  in  St.  Andrew's  Uni- 
versity, 9(;8:t-9693, 

Scieiicr  find  Art  Department. 

St.  Andrew's  Universily  (Wkc  Souib  Ki'nsington)  should 
lie  ("i.|)able  <if  gi\-ing  jn-aetieal  instruction  to  science 
teachers,  !H)95-!>701. 

South  Kensington.     See  Science  and  Art  Department. 
Sltitioners^  Vonipnmj. 

600  gidneas  a  yeju-  paid  Iiy  Stationers'  (J^mqiany  to  St. 
Anilrew's    Uinversily  for  commuting  right  to  books, 

Slndrnh. 

Stiuieiits  of  St.  Andrew's  University;  their  fees ;  many 
students  heconio  school    teachers,    9616-9622,  9662- 

!)65I,!I69.5. 

St,  Andrew',-)  University  students  (theological  inclusive) 
have  to  atteinl  lectures  in  mathcmatica  and  natural 
jihilosopby,  !J(;2i. 

Adviui|.age  to  St.  Andrew's  University  theological  stu- 
dents .if  the   instruction  in  phy.siolojry  and'  hygiene, 

Priijuisal  to  institute  evening  science  classes  for  artizan 
students,  &c.  at  Dundee,  9()47. 
Teachers. 

University  of  St.  Andrew's  has  furni,shcd  many  teachers  of 
science,  &c.,  9695,  9696. 
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TULLOCH,  Rev.  Dr. —  Teachers — cont. 

St.  Andrew's    University,  with   assistants,   &c,,   could 

instruct  teachers  practically,  9697-9701. 
Standard   of    school    teachers    in    Scotland    has    been 
elevated  by  Dick  Bequest,  9700. 

Universities'  Commission. 
Arrangement  of  chairs  of  chemistry,  natural  history,  &c. 

by  Universities'  Commission,  9()2fI-9()29,  9668. 
Paid  examiners  at  St.  Andrew's  University  authorised 
by  Universities'  Commission,  9702. 

University  of  Saint  Aiidrew's.     See  Saint  Andrew's    Uni- 


SWAN,  Professor  WILLIAM,  LL.D.    (Index  of  his 
Evidence.) 

Aberdeen  University. 

Provision  for  assistants,  class  expenses.  Sec.  at  Aberdeen 
University,  d7'29-97S:i. 
Accommodation  for  Science  Purjjoses. 

Natural  philosophy  department  at  St.  Andrew's  Univer- 
sity;   apparatus  room   crowded;    extension   capable, 
9714-9719. 
Physical  laboratory  at  St.  Andrew's  University  would 
require  Government  grant,  9718. 

Acts  of  Parliament.     See  Parliament. 

Age  of  Students. 

Natural  philosophy  department  students  at  St.  Andrew's 
University  ai'e  generally  under  20  years,  9706-9713. 

Apparatus  for  Science  Purposes. 

NatiTral  philosophy  apparatus   at  St.  Andrew's  Univer- 
sity; good,  but  insufficient;    lOOl.  a  year  should  be 
allowed,  9/15-9758. 
Artizans. 

Ai-tizan  students  at  St.  Andrew's  University,  9/13. 
Dundee    artizans    could   not  go  to  St.  Andrew's  ;  they 
must  have  lectures  in  Dundee,  9/45,  9754-9/56. 
Arts. 

St.  Andrew's  University  students  stay  four  years  for 
arts'  degree,  except  they  undergo  entrance  examination 
in  Latin  and  Greek,  9/11. 

Assistant  Professors,  Sfc. 

Assistant  wanted  for  natural  philoso])hy  at  St.  Andrew's 

University;  12/.  only  allowed,  9/08,  9725,  9737. 
Universities'  Act  provided  for  assistants  in  some  Scotch 
Universities,  but  not  in  St.  Andrew's,  9729-9735. 
Chemistry. 

Deficient  allowance  for  chemistry  class  expenses  at  St. 
Andrew's   University;    lOO;.  a  year    requisite,  9/43- 
9751. 
Colleges. 

Formerly  three  colleges  at  St.  Andrew's  University ;  now 
two,  Mary's  and  United  Colleges,  9716-9/19. 

Degrees. 

For  St.  Andrew's  degree  in  arts,  students  remain  four 
years,  except  they  undergo  entrance  examination  in 
Latin  and  Greek,  9711. 
Dundee. 

Approval  of  scientific  instruction  at  Dundee  in  connexion 
with  St.  Andrew's  Univer.sity,  9/43-974/.  9752-975/- 
For  artizans,  &c.,  evening  lectures  in   Dundee  will  be 
essential,  9/45. 
Edinburgh  University. 

Provision  made   i'or    assistants,  class   expenses,   &c.,  in 


II  have  to  he  given 


Edinburgh  University,  9729-9733. 
Evenirtf/  Instruction. 

Evening  lectures  for  artizans.  Sec.  wil 

in  Dundee,  9743-9747,  9752-9757. 

Examinations.  ^ 

Examinations    in    natural    phiIoso])liy    at    St.    Andrew  s 

University  are  oral  and  written,  9/06,  9/39. 
St.  Andrew's  University  students  stay  four  years  for  arts' 
degree,  unless  they  pass  an  entrance  examination  in 
Latin  and  Greek,  9711. 
Glasgow  University. 
Provision   made  for   assistants,   class   expenses,   ^;c.  at 
Glasgow  University,  9/27-9733. 
Government.  . 

For  extension  of  St.  Andrew's  University,  Government 
grant  is  requisite,  9716-9/19. 

Greek  and  Latin.  ,  .    j.-  1 1 

Preliminary  examination  in  Greek  and  Latin  enafiJes 
St.  Andrew's  University  students  to  obtain  arts'  degree 
after  three  years,  9/11. 


Swan,  Prof. — cont. 
Income  and  Expenditure. 

Government  grant  essential  for  extension  of  St.  Andrew's 
University,  9/18. 

Funds  of  natural  philosophy  chair  at  St.  Andrew's; 
salary,  fees,  &c.  estimated  at  44S/.  15s.;  52.'.  \Qs.  only 
allowed  for  class  expenses,  9/20-9/28. 

College  revenues  at  St.  Andrew's  University  could  not 
be  applied  otherwise  than  as  at  present,  9/20-9/22. 

No  ])rovision  made  by  Scotch  Universities'  Act  for  appli- 
cation of  public  money  to  teaching  natural  science, 
9/:jl,  9732. 

100/.  a  year  for  class  expenses  (exclusive  of  laboratory) 
should  be  provided  by  St.  Andrew's  University,  9/48- 
9/51,9/58.  ^ 

Itaborataries. 

No  physical  laboratories  in  St.  Andrew's  University ; 
much  wanted  ;  one  might  be  constructed  behind  present 
buildings,  9/18,  9/40-9/42. 

Latin.     See  Greek  and  Latin. 

Lectures. 

Lectures  on  natural  philosophy  at  St.  Andrew's  Univer- 
sity, 9/06-9/09. 
Scientific  lectures  in  Dundee  should  be  given  in  con- 
nexion with   St.  Andrew's,  ivith  evening  lectures  for 
artizans,  &c.,  9/43-9/4/,  9/52-9/5/. 

Mathematics. 

In  St.  Andrew's  University  natural  philosophy  course, 
four  hours  weekly  are  given  to  aijplied  mathematics, 
9/09. 

Natural  Philosophy. 

Natural  philosophy  course  at  St.  Andrew's  University  ; 

it  comprehends  applied  mathematics  and  experimental 

physics,  9705-9/58. 
Natural  philosophy  chair  at  St.  Andrew's  has  448?.  155. 

a  year;  52/.  10^.  for  expenses;  100/.  required,  9/20- 

9/28,  9748-9/51,  9/58. 

Parliament. 

Act  of  Parliament  requisite  to  alter  distribution  of  college 

revenues  at  St.  Andrew's  University,  9720-9/22. 
Scottish  Universities'  Act  did  not  provide  for  application 

of  public  money  to  science  classes,  9/31,  9/32. 

Physics. 

St.  Andrew's  University  natural  philosophy  course ;  three 
hours  weekly  given  to  experimental  physics,  9/09. 

Professors. 

Professor  of  natural  philosophy  at  St.  Andrew's  Uni- 
versity; lectures  seven  times  a  week  ;  has  no  assistant, 
9/05-9/09,  9/20-9/28. 

Professors  of  St.  Andrew's  University  could  not  be 
available  in  Dundee,  9743-9/47. 

St.  Andrew's  University  professors  should  have  100/.  a 
year  for  class  expenses,  9/48-9/51,  9/58. 

Professorship  s . 

Chair  of  natural  philosophy  at  St.  Andrew's  University ; 
its  teaching,  emoluments,  &c.,  9705-9/58. 

Saint  Andrew's  University. 

Scientific  instruction  in  St.  Andrew's  University,  9/05- 
9/58. 

See  Professors,  Students,  (^t-'. 

Science. 

Promotion  of  science  in  St.  Andrew's  University,  9/05- 

9/58. 
Grants  for  natural  science  in  certain  Scotch  Universities 

made  by  Universities'  Act,  9/29-9/35. 

ScolJand. 

Universities  of  Scotland  afford  great  facilities  to  poor 
students,  9/13. 

Scottish  Unicersities.     See  Universities, 

Students. 

Students    in    natural    philosophy    department    at     St. 

Andrew's  University ;  generally  under  20  years  of  age, 

9/06-9/13,  9/25. 
St.  Andrew's   University  students  remain  four  years  for 

arts'  degree,  except  they  undergo  preliminary  examina- 
tion in  Latin  and  Greek,  9/11. 
Scottish  university  system  greatly  benefits  poor  students, 

9/13. 
Dundee   students  may  come  to    St.  Andrews,  but  for 

artizans  there  must  be  lectures  in  Dundee,  9/43-9/4/, 

9/62-9/5/. 
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Swan,  Prof. — coiit. 
Universities. 
Scottish    universities    olt'er  great    ad\'antagc3    to    pour 

students,  !»71^- 
Universities  of  Edinburgh,  Glasfiow,  and  Al)erdcc)i  (l)ut 
not  St.  Andrew's)  were  allowed  tjrants  lor  science  l)y 
the  Act,  \iT2\)--:):\ib. 
Universities  Act  {Soollaiid). 
Distinction  between  St.  Andrew's  and  other  Universities 
in  Scotland,  as  to  |trovision  of  assistants,  &r.,  made  by- 
Universities'  Act.  i)7i^:m>7;J5. 
Scotch  Universities'  Act  did  not  provide  jj^rants  of  piiMic 
money  in  aid  of  natural  science  teaching,  !>731,  U7-y-. 


HEDDLK.  I'bofessoh  M.  FOUSTER,  M.1>.     (IikIcy  of 
his  Evidence.) 

Accommodotloii  fnr  Science  Purjwses. 

Chemical  deiiartnu-ut  at  St.  Andrew's   University  ne_cds 
a  laboratory  and  practical  class-room,  ;'7<)'^.  !'/(>'>.  UJ'i^U. 
Aye  of  Students. 

Medical  degree  for  candidates  over  4U  years  nf  age  at  St. 
Andrew's  University,  1'7^*7- 
Anatomy  and  Phi/siolof/ij. 

Ef&cient  condition  of  St.  Andrew's  University  chan-  of 
anatomy  and  physiology;  advantage  of  instruction  in 
hygiene,  ;'7SS. 

Apparatus  for  Science  Purposes. 

Insufficient     grant     for    cliemical    illustration     at    St. 

Andrew's;  lOiH.  a  year  wanted.  '>7(>l,  !^77--!'7!^". 
Obsti'uctions  to  chemical  lecturing  in  Scotland,  through 

want  of  appamtus,!'77".!'771. 
For  chemical  apparatus,  &:c.  Edinburgh  University  allows 

301)/^.,  Aberdeenl^7'"'^,  and  Glasgow  2(i0/.,  '.)77'-i. 

Assistant  Professors. 

No  assistant  for  chemistry  at  St.  Andrew's  University; 
80/.  should  be  allowed  for  this,  'J76S,  UlSO. 

Chemistry . 

Chemical  instruction  at  St.  Andrew's    University;   want 
of  laboratory,  &c. ;  diminished  value   of  chair.    '.>75'J~ 
i)7W}. 
At  St.  Andrew's  University,  chemical  lectures   must  be 

attended  for  a  degree,  '.l7G'-i. 
AVant  of  chemical  instruction  in  schools  is  a  drawback  to 

teaching  at  St.  Andrew's  University,  !J7lj-'. 
Demand  for  chemical  teaching   in    Dundee,  Cupar,  &c., 
i>77",  !>771. 
Cupftr. 

Desire  for  chemical  instruction  in   Cupar;  lectures  now 
given  there,  i'771- 
Def/ree. 

Chemical  lectures  at    St.  Andrew's    University  must  be 

attended  for  a  degree,  U7(>'-}. 
Ten    medical     degrees    oidy    given    by     St.     Andrew's 
University,  f'7^7. 
Dundee. 

Demand  for  chemical  instruction  in  Dunilce,  !'77",  !'771- 
jN'ew  institutirtn  at    IJundee   should  be  aitiliated   to  St. 
Andrew's,  ;>7«l-i^7^^^]. 
EdiahoTfjh  Universily. 

tiOlH.    is    the  allowance  for  cliemical    apparatus,    iS;c.  at 
Edinburgh  University,  Il77-'i- 
Exaniinati  o  ns . 

Eight  to  12  written  examinations  in  cbeinistry  aiiiiually 

at  St.  Andrew'n  University,  !'7t^''- 
Medical    examinations    of  St.    Ainlrew's    fonnei'ly  ebicf 
source  of  income  of  proi'vHWjr  oi'  clieniistry.  '.>7>^7- 
Glasf/ow  Unim:rsily. 

2(iO/.  is  the  allowance  U>v  eliemical  ap|»aratus  at  (jlasgow 
Univeraity,  \i77'-'>. 
Governineni. 

Governinejil.    grants    for    pi'ofessors    oC  chemisLry  :iiiil 
natin-al     bifitory    at   St.   Andrew's    University,    !)7''l- 
'.>7'.I0. 
Uyyiena. 

Advantage  of  tlie  instruction  in  liygiene  at  St.  Andrew'.s 
University,  i>7Hy. 


Heddle,  Prof. — cont. 
Income  and  Expenditure. 

Chair    of  chemistry  at  St.  Andrew's  University ;    for- 
merly worth  500^.  now  200^.,  9759-!>761,  i)772,  .9780, 

:)7H7. 

Surplus  funds  of  St.  Andrew's  University  properly  go 

towards  the  library,  i'7'jy,  97^9. 
80/.  for  an  assistant,   100/.  to  120/.  for  apparatus  and 

higher    fees,  wanted    at   chemical    department    of   St. 

Andrew's  University,  9780,  9785. 
Revenue   of   St.    Andrew's    University    is    diminishing, 

9787. 

Endowment  of  chair  of  natural  history  at  St.  Andrew's 
is  about  300/.,  .97H;>,  9790. 
haborulory. 

Want  of  a  chemical  laboratory  at  St.  Andrew's  University, 
9705. 
Jjihrary. 

Surplus  funds  of  St.  Andrew's  University  are  properly 
appropriated  at  present  to  library,  97'^>H,  97C9. 
Medicine. 

Restriction  of  medical  degi'cesat  St,  Andrew's  University, 
97H7. 

Emoluments     of  chair    of  chemistry    at    St.    Andrew's 
University  were  formerly  chiefly  from  medical  cvami- 
nations,  978?. 
A  medical  faculty,  but  no  medical  school,  in  St.  Andrew's 
University,  9788. 
Mnseiims. 

Good   museum  for  teaching  ]>urposes  at   St.  Andrew's 
University;  funds  requisite,  9788. 
Natural  History. 

Advantage  of  position  of  St.  Andrew's  for  natural  history 

teaching,  97SS. 
Natural  history  chair  at  St.  Andrew's  mil  come  to  be  an 
important  one,  if  museum  be  extended ;  endowment 
is  now  about  300/.,  9783-9790. 
Original  Research. 

St.    Andrew's    University    professor    of  chemistry    has 
scarcely  any  time  for  original  research,  9777. 
Practical  Instruction.. 

Want  of  a  class-room  for  teaching  practical  chemistry  at 
St.  Andi'ew's  University,  9/65. 
Physiology. 
Professors. 

Professor  of  chemistry  at  St.  Andrew's  University;  his 
income;  he  has  scarcely  any  time  for  research,  9759- 
9777,  9786.  97H7. 
Difficulty  in  St.    Andrew's  pi-ofessors  going  to  teach    in 

Dundee;  they  might  teach  solely  there,  97!^l-978-l. 
Professor  of  natural  history  at  St.  Andrew's  University 

has  about  imH.  a  year,  9788-9790, 
Efficient  teaching  of  St.  Andi'ew's  professor  of  anatomy 
and  physiology,  9788. 
Professorships. 

Chair  of  chemistry  at  St.  Andrew's   University,   9759- 
97:t(). 
Saint  Andrew's  University. 

Instruction  in  chemistry.  ^;c.at  St.  Andrew's  University, 
:)75;»-!t79(t. 

See  Professors,  Students,  >*>■(?. 
Schools. 

St.  Andrew's  University  suifers  from  the  want  of  chemical 

instruction  in  schools,  !I7('3. 
Scluml  of  science,  allihated  to  St.  Andrew's,  desirable  at 
Dundee.  97sl-:f78-l. 
Science. 

Clieinicj 
ScolMnnt- 

[  tliere  are  universities  enough,  978-1- 


titie  Anatomy  and  Physiology. 


I  science  at  St.  Amlrew's  University,  97511-9790. 


In  ScotUi 
Students. 
St.  Aiidr 
;(ll;    11 


"s  University   students  of  chemistry;  ahout 
,  must  attend  cliemisti'y  for  a  degree,  97(>2-97'i-l. 

Ten  medical  degrees  tn  ciuidiilatcs  over -10  years  of  age 

given  at  St.  Andrew's  University,  97H7. 
Advantage  of  tlie  instruction  in  hygiene  to  St.  Andrew's 
students,  9788. 
Uuiiiersilics. 
There  arc  enough  universities  in  Scotland^  :)78-l. 
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University  of  Dublin. 


JELLETT,    Rev.  JOHN    HEWITT,  B.D.       (Index  of 
hia  Evidence.) 

Accommodation  for  Science  Purposes. 

Laboratories  for  working  chemists,  &c.  at  Dublin  Uni- 
versity; physical  laboratory  proposed,  12,7(ia-12,775. 
12,787-12,791. 
Astronomy.     See  Observatories. 
Belfast.     See  Scientific  Societies. 
Chemistry. 
Chemical  instruction  at  Dublin  University ;  two  impor- 
tant laboratories,  12,763,  12,7()7. 
Classics.     See  Literature. 
Council  of  Scientific  Advice. 

State  council  for  science  desirable ;  large  body  not  essen- 
tial ;    the  work  could  be   done  by   detailed   reports  ; 
Irishmen  must  be  on  the  council,  12,80.5-12,817, 
Degrees. 

Dublin  University  degree  in  arts  may  be  obtained  without 
attending  lectures,  12,735-12,738. 
Dublin  University. 

Promotion  of  science  in  Dublin  University,  12.729- 
12,791.  ^ 

Examinations. 
At  Dublin   University  lectures  can  be   substituted  for 

examinations,  12,730-12,743. 
Original  workers  have  mostly  been  successful  candidates 
at  examinations,  12,7f;0-12,7f)2. 
Fellowships. 
DubUn  University  fellowships ;    best  obtained  through 
mathematics    and    classics ;    fellows    are   all    teachers, 
12,760-12,753,  12,759. 
Government. 
Government  should  have  the  aid  of  a  scientific  council, 
12,805-12,817. 
Grants  for  Science  Purposes. 

Royal  Irish  Academy  and  Royal  Dublin  Society  (but  not 
Dublin  University)  receive  State  grants,  12,781, 12,787 
-12,801. 
Income  and  Expenditure. 

Revenues  of  Dublin  University ;  controlled  by  visitors ; 
not  aided  by  Government ;  iippropriated  to  publica- 
tions, museums,  &c.,  12,7/6-12,783,  12,787-12,791. 
Ireland. 

In  a  State  scientific  council,  Ireland  would  have  to  be 
represented,  12,816, 

See  Be/fast,  Dublin,  Sfc. 
Laboratories. 

Important  chemical  laboratories  at  Dublin  University  ; 
physical  laboratory  contemplated,  12,763,  12,767, 
12;774,  12,775,  12,7^7-12,791. 

Lectures. 

Lectures  at  Dublin  University ;  professors'  lectures  are 
for  higher  students;  lectures  can  ije  substituted  for 
examinations,  12,730-12,743. 

Literature. 

Dublin  University  third  and  fourth  year's  students  can 
dispense  \vith  classics,  and  take  up  science,  12,740- 
12,752. 

High  place  in  classics  favourable  to  attainment  of  fellow- 
ships at  Dublin  University,  12,750-12,753. 

Mathematics, 

Mathematics  and  mathematical  physics  compulsory  for 
all    students    at    Dublin    University;    high    place  _  in 
mathematics  favourable  to  attainment  of  fellowships, 
12,744-12,753. 
Meteorology.     See  Observatories . 
Observatories. 
Observatories  for  astronomy,  meteorology,  &c.  at  Dubhn 
University;  results  published,  12,763,  12,767-12,774. 

Original  Research. 

Dublin  University  liberally  ai<ls  origmal  researcb,  ]2,/54- 

12,759,  12,782. 
Men  distinguished  for  research  have  mostly  succeeded  m 

passing  examinations,  12,760-12,762.  _   _ 

Royal   Irish   Academy  receives  and    pubHshcs   original 

research,  12,792-12,804. 

Physics.  ,  .        .,  .        ,  , 

Physical  instruction  at  Dublm  University;  cxpeninental 
I'.hvsics  largely  introduced  ;  laljnratory  proposed, 
12;746-12,752,'i2,774,  12,775,  12,787-12,791. 


Jellett,  Rev.  J.  H.~cont. 
Professors. 

Dublin  University  professors  ;  teach  the  higher  students; 
elected  by  provost  and  senior  fellows,  12,730-12,738, 
12,763-12,786. 
Professorships. 

Scientific  professorships  at  Dublin  University  ;  new  ones 
founded,     and     others     reorganized,     12,730-12,738, 
12,763-12,786. 
Royal  Dublin  Society. 

Royal   Dublin  Society  is  a  scientific  body ;  it  is  aided 
by  Government,  12,819,  12,820. 
Royal  Irish  Academy. 

Royal  Irish  Academy  is  aided  by  Government ;  it  publishes 
scientific  researches,  12,792-12,804. 
Scholarships. 

Many  scholarships  in  Dubhn  University  ;  none  specially 
for  experimental  physics,  1 2, 75(j- 12,758. 
Science, 

Promotion    of    science   in    University   of    Dubhn,    &c,, 
12,729-12,820. 
Scientific  Publications. 

Dublin    University  publishes  astronomical  results,  ike, 

12,767-12,774,  12,782. 
Royal    Irish  Academy  publishes  researches,  with  aid  of 
Government,  12,792-12,804. 
Scientific  Societies. 

In  Belfast  there  is  a  scientific  society,  12,818. 
Royal  Dublin  Society  is  a  scientific  institution ;   it  is 
aided  by  Government,  12,819,  12,820. 
Students. 

Dublin  University  students  ;  they  have  a  definite  course 
for  the  first  two  years,  and  can  take  up  science  in  the 
third  year,  12,730-12,753. 
Tutorial  Instruction. 
Tutorial  instruction  in   Dublin  UnivGr,sity ;  more  cate- 
chetical than  professors'  teaching,  12,730-12,734. 

LESLIE,  Rev,  JOHN  R.,  M.A.     (Index  of  his  Evidence.) 
Arts. 

At   Dul>lin   University  a  degi'ee  in  arts   must  precede 
a  medical   and   engineering   degree,    12,841,    12,880, 
12,881. 
Chemistry  and  geology  are  optional  subjects  in  Dublin 

University  arts'  course,  12,852. 
175  degrees  in  arts  granted  annually  by  Dublin  Univer- 
sity, 12,887. 
Chemistry. 

Chemical  instruction  at   Dubhn   University;  three  labo- 
ratories ;  chemistry  an  optional  subject  in  arts'  course, 
12,S31-12,8;j6,  12,852. 
Degrees. 

Dublin  University  arts'  degrees;  175  granted  annually; 
must  precede  medical  and  engineering  degrees,  12,841, 
12,887. 
Dublin  University  bachelorship  of  engineering;  three 
years'  practical  work  essential  for  comjilete  degree, 
12,842-12,849,  12,880,  12,881. 
Dublin  University. 

Promotion  of  experimental  philosophy,  &c.   at  Dublin 
University,  12,82l-12,h!S8. 
See  Engineering,  ^-c. 
Engineering. 

Dublin    University   instruction    for    engineers ;     degree 
given;  museum  of  engineering  models,  &c.,  12,831- 
12,852,  12,858-12,863,12,880,  12,881. 
Estal>iishment  of  Cooper's  Hill  Engineering  College  not 
needed,  12,864-12,879. 
Examinations. 

Dubhn  University  examinations;  attendance  on  lectures 
in  physics  counts  in  lieu  of  examination  ;  examination 
for  engineering  degree,  12,824,  12,840-12,845. 
Competitive  examinations  for  engineering  students,  &c. 
should  be  followed  by  responsible  practical  work, 
12,869-12,879. 
Felloioships. 

Dublin  University  fellowships  depend  mainly  on  classics 
or  mathematics  ;  difficult  to  alter  this,  12,852-12,8,57. 
France. 

0!)ji'cti()n    ti)    French    system    of    o.^ri(ling    engiTiut-ring 
students  merely  to  look  at  works,  12,876". 
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Geology. 

Geology  at  Dublin  University  J  museum  fairly  complete; 
geology  an  optional  subject  in  arts'   course,  12,828- 
12,830,  12,852. 
Indian  Ciml  Engineering  College  (Cooper's  Hill). 

Instruction  at  Trinity  CoUfge,  Dublin,  is  equal  to    tbat 
given  in  Cooper's  Hill  College  ;  no  reason  for  establish- 
ment of  tbe  latter,  12,8(i4-12,87.'>. 
hfhoratory . 

Dublin  University  lal)oratories  for  practical  chemistry; 
special  laboratory  for  medical  and  engineering  students, 
12,8:il-12,83(;. 
hectitTea. 

Lectures  on  physics  at   l)iil)lin  University  ;  attendance 
on  lectures  counts  in  lieu  of  examinations,   12,821- 
12,824. 
hiterature. 

Fellowships  of  Dublin   University  depend  on  classics  or 
mathematics,  12,855. 
Mathematics. 

Dublin  University  fellowships  depend  on  mathematics  or 
classics,  12,855. 
Medicine. 

Instruction   in  practical  chemistry  connected  with  medi- 
cine at  Dublin  University;  arts' degree  must  precede 
medical,  12,831-12,836.  12.880,  12,881. 
Mineralogy. 

Dublin  University  musaum  of  mineralogy  is  fairly  com- 
plete, 12,828-12,830. 
Museums. 

Museums  at  Dnl)lin  Uni\'ersity;  museum  of  natural 
philosophy  apparatus  added  to  daily  ;  good  museum 
of  seology   and    mineralogy,    12,825-12,830,    12,861- 

Physics. 

Instruction  in  physics  at  Dubbn  University ;  physics  do 

not  tell  much  in  examinations  for  fellowships,  12,821- 

12,827,  12,838,  12.852-12,857. 
Importance  to  physical  teaching  of  accurate  quantitative 

experiments;  provision  for  this  wanted,  12,882. 
Studv  of  physics    opens  no  special  career  to  students, 

12,884. 
Practical  Instruction. 

Instruction    in    practical    chemistry    given    to    medical 

students,  &c.  at  Dulilin  University,  12,831-12,836. 
Practical  engineering  instruction  of  DuMin   University 

students  ;  three  years'  practical  work  essential  for  full 

degree,  12,842-I2,84f),  12,880,  12,881. 
Engineers  for  the  j)ublic  sernce,  after  competitive  exami- 
nation, should  be  sent  out  on  practical  works,  12,861)- 

Scholarships.     See  Felloxoships  and  Scholarships. 
Science. 

Teaching  of    experimental    philosophy,    &c.    at  Dublin 
University,  12.821-12,888. 
Studenla. 

Dublin  University  students  ;  130  attend  jibysics'  course  ; 
S[)ecial  instruction  for  engineers ;  no  special  career 
open  to  students  of  physics,  12.«2;-i-12,888. 


MACALISTER,  ALEXANDER.  Esq.,  M.B.     (Index  of 
bis  Evidence.) 

Anatomy. 

Anatomical  instruction  at  Dublin  University ;  professor 
appointed  septcnnially  ;  lectures  o[)cn  to  art  as  web  as 
ro'.dical  students;  museum  under  jirofcssor.    lL',8!*7- 
12>!JH,  li>,!J()5-]2,)(35. 
Assialmil  I'rofrssors;  ,•]■<■. 

Duliliii    liiiivurMity  Jirofcssor  of  anatomy  is  assisted  liy 
n r I i \'i:rsity    ;inaioiii iy t     and     demonstrators,     ! 2,!) I (!- 
I2,!*L'0. 
British  J\r,jsnn>'. 

ISritlsii  Miisciiin  ,rli^lM  aid  Dublin  (Ir.ivcrsily  Zoological 
Museum  wifli  diipbciitc.  specimcnu,  l2,!)3;/«-l2,:)40. 
Chnfdslry. 
At    Dublin    Univcrsify,  clicmisl.ry  is  an  optir.Tiid  .Hut)ject 
for  ordinary  degrees,  but  essential  in  nietlictd    courts, 
12,!I57,  12,!»5H. 
X)fgr/'''s. 

Dublin  University  degrees  ;  examinations  arc  written  and 
viva  vo(^e,  12,!J21,  V2,'.irj7,  12,:J5S. 


Macalisteb,  a.,  Esq.— cont. 

Dublin.  See  Royal  Dublin  Society,  Zoological  Gardens,  ^c. 

Dublin  University. 

Natural  science  teaching  at  Dublin  University,  12,889- 
12,960.  ^ 

See  Professors,  ^c. 
Examinations. 

Dublin  University  examinations ;  natural  science  ex- 
amination for  moderatorsbip  ;  examiners  are  connected 
with  University  ;  examinations  for  degree  are  written 
and  vivii  voce,  12,893,  12,89!)-12,902,  I2  919~r'928 
12,955,  12,956.  '      ' 

Fellowships  and  Scholarships. 

Natural  science  subjects  are  but  little  considered  in  con- 
ferring fellowships  and  scholarships  at  Dubbn  Univer- 
sity, 12,894,  12,896. 
Geological  Society  of  Ireland. 

Connexion  between  Dublin    University  and    Geological 
Society  of  Ireland;  geological  museum  first  given  by 
tbe  society,  12,954. 
Income. 

Emoluments  of  professorships  of  anatomy   at   Dublin 

University;  about  1,200/.  a  year,  I2,!)09~12,913. 
Dubbn   University  Zoological  Museum  has  a  grant  of 
100/.  a  year  for  specimens,  &c,,  12,937. 
Lectures. 

Dublin  University  lectures  ;  geology  and  zoology  can  be 
taken  in  place  of  classical  lectures  ;  in  winter  medical 
course    each    professor    gives     5%    lectures,    12,893. 
12,904. 
hiterature. 

At  Dublin  University,  geology  and  zoology  lectures  may 
be  taken  in  place  of  classical  lectures,  12,893. 
Medicine. 

Medical  instruction  at  Dublin  University;  over  200 
students  attend;  examinations  written  and  viva  voce; 
chemistry  essential  in  medical  course,  12,895-12  897 
12,903,  12,904,  12,909-12,958. 
Institutes  of  Medicine  examination  at  Dublin  University  ; 
conducted  by  professor;  by  writiny-  only,  12,92^ 
12,926. 
Moderator  sh  ips. 

Moderatorsbip  in  natural  science  at  Dublin  University. 
12,893.  ^ 

Museums. 

Museum  of  anatomy  at  Dubbn  University  ;  space  small 
distinct  museum  of  zoologj-,  which  might  be  aided  by 
British  Museum,  12,93(^12,940. 
Royal    Dublin   Society    has    a   large  public  museum  of 
zoology,     geology,     and    ethnology,    12,941-12,943, 
12,9.59. 

See  British  Museum. 
Practical  Instruction. 

Dissecting  rooms  in  Dublin  University  ;  superintended 
by  professor  of  anatomy.  University    anatomist,  and 
demonstrators,  12,909-12,921 . 
Professors. 

Professors  at  Dublin  University;  four  for  natural  science, 
12,889-12,960. 
Professorships. 

Professorships   at  Dublin   University;  they  are   mostly 
held  for  a  limited  time,  12,889-12,959, 
Rnyal  Dub/in  Society. 

Roya    Dublin    Society  has   a  large  museum  of  zoology, 
geology,and  ethnology,  12.941-12. !f43,  12,959. 
Scholarships.     See  Fellowships  and  Scholarships. 
Seicncp. 

i'l'i.tnotioii  <.f  natural  science  at  Dublin  University, 
12,S89-12,!)60.  "^ 

,S'i((.(/(';;/.v. 

Dublin    University  students  of  natural  science;  few  in 
nund)er;  their  induri>nients  are  few ;  oyer  20  medical 
.students,  I2,893-12,S;)(;,  12,903. 
y,ool<-g;/. 

Zooli.gicH]   iiistrnction   lit  Dubhn  University;  professor 

gives    two    courses    jinnually ;  distinct    museum    of 

■/,ooh>gy,  ]2.s:(0 -12.893,  12.9.36-12,941,  12.955,  12.956. 

Royal  Dublin   Society  has  a  large  museum  of  zoology, 

Ike,  12.9ll-li?,;f43. 

Zoological  Gardens  {Dublin). 

Zoological  Gardcus,  Dublin;  sujiply  specimens  to  Uni- 
vfrsd,y  of  Dublin;  large  number  of  members,  12,944- 
12,9.'.;i. 
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TOWNSEND,    EDWARD,    Esq.,   M.A.     {Index  of  his 
Evidence.) 

A^e  of  Science  Students. 

Students  of  Queen's  College,  Oalway,  obtain  degrees  at 
20  or  21  years  of  age,  13,14/. 
Botany. 

Botanical    instruction    at    Queen's     College,    Gahvay  ; 
flowers  provided;  students  make  excursions,  13,156. 
Chemist  i-y. 

Chemical  instruction  at  Queen's  College,  Galway  ;  lec- 
tures and  laboratory  teaching;  moderate  fees,  13,15,3, 
13,154. 

Degrees. 

Degree  of  Bachelor  of  En<?ineerin2:  gTanted  by  Queen's 
College,  Galway,  13,140,  13,147^ 
EngineeHmj . 

Engineering  instruction  at   Queen's    College,    (ialway  ; 
course  comprises  three  years;  examinations;  degrees; 
scholarships,  13,13S-13,1G9. 
Exarainations . 

Engineering  students  of  Queen's  College,  Galway,  have 
university,    college,    and    scholarship    examinations, 
13,139-13,142,  13,150. 
Objection  to  the  examination  system  at  Cooper's  Hill 
College,  13,158-13,164. 
Exhibitions.     See  Scholarships  and  Exhibitions. 
Geology. 

Instruction    in    geology    and    mineralogy    at     Queen's 
College,  Gahvay  ;  good  illustrative  museum  ;  practical 
fieldwork  done,  13,155. 
Income  and  Expenditure. 

Engineering  students'  fees  at  Qiieen's  College,  Galway, 

average  10  guineas,  13,145. 
Objection  to  the  40/.  fee  at  Cooper's  Hill  College,  13,151). 

Indian  Civil  Enginecrincj  College,  Cooper's  Hill. 

Objection  to  Cooper's  Hill  College  ;  hardship  of  students 
from  Ireland,  &c.  having  to  pass  an  entrance  exami- 
nation at  the  college;  objection  to  the  40/.  fee,  13,158- 
13,164. 
Laboratory. 

Queen's  College,    Galway,   has   an   aderpiate   chemical 
laboratory,  13,153,  13,154. 
Mineralogy.     See  Geology. 

Museums, 

Good  museums  for  zoology,  palseontology,  &c.  at  Queen's 
College,  Galway,  13,155,  13,156. 

Natural  History. 

Natural  history  instruction  at  Queen's  College,  Galway, 
13,156. 

Practical  Instruction. 

Engineering  students  at  Queen's  College,  Galway,  have 

practical  instruction,  but  tliey  re(iuire  to  go  into  an 

engineer's  office,  13,139,  13,146. 
Practical  instruction  in  chemistry,  geology,  and  botany 

is  given  at  Queen's  College,  Galway,  13,153-13,156. 

Queen's  College,  Galway.  ,     ^  ,  ^,  , 

Enoineering  instruction,  &c.  at  Queen  s  College,  Gal- 
way, 13,138-13,169. 

Scholarships  and  Exhibitions. 

Queen's  College,  Galway,  offers  five  scholarships  m  engi- 
neering, worth  20/.  each,  tenable  for  a  year ;  also  two 
Peel  exhibitions  of  40/.  and  30/.  value,  13,139- 
13,144. 

Science.  ,  o         x    i-\         • 

Instruction  in  engineering  science,  &c.  at  Queens 
College,  Gahvay,  13,i:iH-13,109. 

Students.  ^^         .     ,,  .,,         ^,  , 

Students   of  en^nneering,  &c.  at  Queen  s   College,  Gal- 
way :  average  number,  16  ;  enter  engineer  s  olhce  alter 
taking    university    diploma  ;    they^  mostly    study   for 
Indian  appointments,  13,138-13,169.      _       _ 
Hardship  if  Cooper's  Hill  College  examination  system 

for  students  from  Ireland,  &c.,  13,158-13,164. 
Special    disabdities   of    engineering  students    preparing 
for  Government  employment,  13,164. 

■^"zoological  instruction  at  Queen's  College,  Gahvay;  good 
illustrative  museum,  13,156. 


CURTIS.  ARTHUR  HILL,  Esq.,  LL.D      (Index  of  his 

Evidence.) 
Arts. 

Arts'  students  at  Queen's  College,  Gahvay ;  third  year's 

men  may  select  honour  class  of  mixed  mathematics 

or  experimental  physics,  or  both,  13,1/7. 

Candidates  for  medical  degree  in  Queen's  College,  Galway, 

need  not  have  taken  arts'  degree  previously,  13,186. 

Degrees. 

Dublin  University  degrees ;  one  for  doctor  of  science, 
one  for  bachelor  of  science  ;  honours  in  experimental 
physics  alone  not  sufficient  for  a  degree,  1.3,177- 
13,191. 

Dublin  University. 

Professors  of  Queen's  College,  Galway,  arc  also  professors 
and  examiners  in  Dublin  Unii-ersity,  13,1/0-13,176. 
Engineering. 

Engineering    instruction  at    Queen's  College,   Galway; 
courses     in     mixed    mathematics    and     experimental 
physics,  13,177,  13,180,  13,181. 
Examinations. 
Examinations  at  Queen's  College,  Galway;  one  examina- 
tion annually  after  each  separate  course,  13,174-13,178. 
Professors  of  Queen's  College,  Galway,  conduct  Dublin 
University  examinations,  13,170-13,176, 
Mathematics. 

Instruction  in  mixed  mathematics  at  Queen's  College, 
Galway,  13.177,  13,192. 
Medicine. 

Medical  students  at   Queen's    College,  GaUvay;    large 
number;  education  extends  over  four  years,  1.3,177- 
1.3,188. 
Medical  degree  need  not  be  preceded  by  arts'   degree  at 
Queen's  College,  Galway  13,186, 
Natural  Philosopiliy. 

Instruction  in  natural  philosophy  at  Queen's  College, 
Galway,  13,1/0-13,198. 
Professors. 

Professors  of  Queen's  College,  Gahvay;  they  are  mostly 
professors  both    in   the   college  and  in    Dabhn  Uni- 
versity, 13,170-13,l7fi. 
Queen's  College,  Galway. 
Instruction  in    mathematics,    physics,   Sec.  at    Queen's 
College,  Gahvay,  13,1/7-13,198. 
Scholarshijjs. 

Ten  junior  scholarsliips  for  science  and  classics  at  Queen's 
College,  Galway,  13,177,  13,196. 
Science. 

Natural  philosophv  instruction  at  Queen's  College,  Gal- 
way, 13,170-13,198. 
Students. 

Students  of  natural  philosophy  at  Queen's  College, 
G  ahvay ;  arts,  medical,  and  engineering  students 
obliged  to  attend;  great  number,  13,177-13,198. 

KANE,   Sir   ROBERT,   LLT^.,  F.R.S.     (Index  of  his 
Evidence.) 

Age  of  Students. 

Students  of  Queen's  College,  Cork,  matriculate  at  16  or 
17  years  of  age;  medical  students  at  about  17  years. 
13,225. 
Apparatus  for  Science  Purposes. 

Want  of  funds  for  scientific  apparatus  at  Queen's  Col- 
lege, Cork ;    natural    history    apparatus    satisfactory, 
13,201,  13,202,  13,226, 
Ap  point  nienls. 

Government    appoints   professors    at    Queen's    College, 
Cork;  it  always  selects  the  best  men,  13,232. 
Aasistitnt  Professors. 

Want  of  assistant  professors  at  Qiieeu',-;  College.  Cijrk, 
13,217-13,219. 
Botany. 

Botanical  instruction  at    Queen's  College,  (.'ork  :  excel- 
lent herbarium;  conservatory  wanted,  13,^!ll,  l,'i.L'02. 
Chemistry. 

Good  teaching  of  practical  chemistry  at  Queen's  College, 
Cork,  13,217-13,220. 
Classics. 

lingineering  fitudents  at  Queea"«  College,  Cork,  are  le- 
lie\-ed  from  classics,  13.224,  13,225. 
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Cork.     See  Queen's  College,  Cork. 


Kane,  Sir  R. — eont. 


Queen's  Colleye,  Cork. 
Promotion  of  science  at  Queen's  College,  Cork,  13,200- 
Degrecs.  iM  o;m 

aueen'.s  University  at  D^iblin  con.luets  .ts  own  examma-  '^^^  Professors,  Students,  ^-c. 

tions  for  degrees,  l.i,-'U/.  ,    ,.  .        .       r    i      , 

For  metlicrtl    ilegrees    of  Queen's    University,    practical       Qu<'e)i  s  Umverstty,  Ireland. 
chemistrv  18  essential,  13,"2-n.  Queen's  University,  Ireland,  is  a  teaching  university; 

it  directs  insti-uction  in  the  Colleges,  13,204 -13,2(16. 

Imiierteet     prdiininiiry    edieation     ot     Iri.si     students  n..„„„'.  r,.ii.™    r.^i.    v.c 

throuiih  want  ot  niuldle-class  schools,  13,Jin. 


BiKfiiweriiig. 

in  inathciibition  examination  at  Queen  s  (college.  Cork. 
eni;incenng  students  are  relieved  from  classics,  l,'i,221- 

\:i:22b. 

Ex<iw'in„tio,lS. 

l)cl'efti\e  edunationof  students  shown  by  entroiici'.  exa- 
mination at  Uuccn's  College,  Cork,  13,201,  13.21)1. 

MitTricuIation  examination  essential  for  students  of 
Queen's  College.  Cork.  13.201.  13,204,  I3,221-13.22r>. 

Decree  examinations  of  Qia-eu's  University,  Ireland,  are 
lield  in  the  University;  entrance  and  class  examina- 
tions in  the  Colleges,  13,207- 

Rxaminatit>ns    (except   medical)  of    Queen's  University 


Queen's  College,  Cork,   has  54  scholarships,  of  20/.  to 
MM.;   also  Peel  exhibitions,  13,209-13,215. 
Schools. 

Want  of  secondary  schools  in  Ireland,  13,201. 
Science. 

Promotion  of  science  at  Queen's  College,  Cork,  13,200- 
13,230. 
Stiolcnts. 

Irish  students,  through  want  of  secondary  schools,  enter 

colleges  ill  jn-epared,  13,201, 
Medical  students  at  Queen's  College,  Cork  ;  these  form 

more  than  one  half,  13,202.  13,203,  13,20y,  13,220. 
All  students  of  Queen's  College,  Cork,  have  to  pass  the 
matriculation  examination,  13,221-13,225. 


and  Colleges,  Ireland,  arc  conducted    by  professors  ;       Znoloijy. 


system  has  worked  well.  13,213. 

<.4re'ek  essential  for  examinations    at    Queen's    College. 

Cork,  except  for  engineering  students,  13,221-13,225. 

Greek. 

Xece-^sity  for   Greek  at  Queen's  College,    Cork,  except 
in  engineering  department,  13,L'21-l3,225. 

Ireland. 

"Want  of  secondary  school  instruction  in  Irelan<I.  13,L'ni, 

Loborntories. 

Excellent  chemical  laboratory  at  Queen's  College,  Cork, 

13,217-13,21!). 
Laboratory  instruction  in  chemistry  essential  for  medical 

degree  in  Queen's  University,  Ireland,  13,220. 


Zoological  courses  at  Queen's  College,  Cork  ;  good  illus- 
trative museum,  13,201,  13,202. 

ENGLAND,    Professor    JOHN,   M.A.      (Index  of  his 
Evidence.) 

Ap/iaratiisfor  Science  Pnrposus. 

Defective  physical  apparatus  at   Queen's  College,  Cork, 
13,237. 
Cork.     See  Qaeen's  Collerje,  Cork. 
Enr/ineerinf). 

Engineering  students  at  Queen's  College.  Cork,  have 
instruction  for  three  years,  and  then  go  into  an  engi- 
neering office,  13,23-1-13,2-17. 


I/ecture',: 

r>y  lectures  on  zoology  and  botany,  and  /  4  on  geology  J''t"<i.                                        ,    ^„         ^     ,     ,            ,     -      , 

and  mineralogy,  given  at  Queen's  College,  Cork,  in  Many  students  of  Queen  s  College,  <vork,  have  obtamed 

ls7(l-l    l.'i  2oT  13  202.  appointments  in  India,  13,24/. 

/  ibrarips  Mathematics. 

"'punds  wanted  for  keeping  up  library  at  Queen's  C'oilcgc.  Mathematical    instruction    at    Queen's    College,    Cork; 

Cy-k    11 '''^'i-ri '*""'  professor's  teaching  is  confined  to  jiure  mathematics, 

'    ■    ""'       ■'""'*  l;i234,  13.235,  13,244. 

VJnruf'preliniiiiarv   mathematical   training    shown   bv       Nc/nral  PhihsopJn, 

^inilrntJwho  enter  tiiicen's  College,  Cork".  13,201.      '  ^atul■al    philosophy   instruction    at    Queens     College, 

(Jork  ;  live  courses  of  lectures  ;    defective  appai-atus, 
13,233-1.3,237.  13,244. 
Pracliral  Jnslrnrtio,/. 

Engineering    students  at  Queen's  College,  Cork,    after 
completiuiX  their  instruction,  go  into  an  enyineeriug 
office,  13,245,  13,24(i. 
Profes.'iors. 

Professor  of  natural  jdiiloso}iby  at  Queen's  College,  Cork, 
gives  five  courses  :  lie  has  no  assistant,  13.2.'S3-13,2.'i7. 
13,241. 

Queen's  Cotle<jf.  Cork. 

Promotion  of  science  at  Queen's  College,  Cork.  13,2,33- 
1.3,247- 

See  Sl,Hb;,f.s\  ,-)-c. 
Srhohn-^hips. 

Students  ul  Uiuvii's  Colleges  at  Cork.  Hcll'ast.  or  Gahvay 
may  eonijiele  lor  ^^eholarsbips  at  eitlicr  place.  13.240. 


Miilr'iruh^rHH:. 

Matriculation  examination  for  students  of  ttneen's  Col- 
kge.  Cork,  13,2ill.  13,204.  13,221-13.225- 
M<-<ricine. 

More  than  half  the  students  of  Queen's  College,  Cork, 

are  medical  students,  13,202.  13,203, 
Want  of  a  ]»rofessor  of  medical  jurisyirndenee  in  each  of 

the  Queen's  Colleges,  Ireland,  13.215.  13,21(;. 
Practical    chemistry    essential    for    medical     degi-ce    of 
Queen's  College,  Ireland,  13,220. 
l\fns<un,is. 

{'.■>'A   niiiseiim    for   zoology  and  bolaoy  at  (iueen's   Col- 
lege, Cork.  13,201. 

AV//</r"/  ilislor.i. 

At   QM((n's   College,  <.!ork.    'i!'    lectures    and    lierboriza- 
lion'-;  ijre  given  in  riiilnral  history  ;    teaching  apparatus 
<iLitisiiictory,  l3,L'0l,  i:i,2ll2. 
()n<j,,ud  Hi-srnrdi. 

Dilii''nlt.v  of  professors  linding  linn;  for  original  research  ■:. 
u  .-,i'  l:ints  shoidd  be  provided,  i:!,2.'tl. 
Prarlirn/  liislmr/ion . 

(;<iod  [ir-iictical  instrucLion  in  chemistry  given  at  Qiieeii\ 

(;ollege,  Cork,   1 3,2 1 7 -1 3,2 1 1^ 
Ilerboi'i/.i),tions  given  in  natural  liistory  course  at  Queen's 
CuWr-n,  Cork,   !3.2'll. 

ttiH:<-ri\H  (;lJlil■f(l^  i'AiiU,  lias  scvi^ri  iinircH.sor.s  fur  Mcicriri' ; 

tlicy  'lo  !ir  lariir;  -.untnint  of  work  ;  iruicli  of  fluir  tuacli- 

inf.  is  cleiiumt.Jiry,  l.'i,L'(ll. 
I'mCcssoi-s  conrlucl.  nil  <'A:iriiiii!)hioiiH,  ('\rc|if  rnrdicil,  of 

(liiccn'3  Univcraily  i.ri.l  (U,l\i-ii,n  in  Irrlniiil.  I.l.-Jl.t. 
Spcciiil    iirofcsHor  ol'  iiicdital    jtjriH|>rn(l()iro    sliouM    Ijc 

aclclwltocachofUicUuM:rrB(;olli^K''»i"  Irdiiiicl,  l.'i.'JI.f.. 

t:i:2](;. 


or 


-'-ir 


.S7«,/,„/s. 

SImcI,-ii 

.llsIJi 


■  (}h 


lit  Uuccn's  Ciillci!C.  Cork.  l.'I.L',!:!- 


,  Cork  ;  luiiiiy  Ua\e  become 
I     \'aliiiilik^    iippointments. 


IMIRSI'.lt.  1'ion.Kssoi!  .IIIIIX,  M.A      (Index  of  his  Evi- 
,lco,-c.) 

(iiiccir.s  ('ollc^i'.    lU'lfiiHl.  Iiiis  room  for  a  mueli-needcil 
]ikysicill  kihonilory.  l;i.-'«1.  l.l.L'Sl'.  III.L'SS.  l.'!.L'«l. 
,l„,„™/».v./;.r  .So,™,..  r„r,.os,,. 

tiiiccn'a    Collc^a'.   llelfivst,   liiis   good  ckcniieal  but  blul 
liliysical  aiiimratus,  Uk.'U)/,  U^iOS. 


i'rofcSHOrH  have  little  time  for  rcaeareli  ;  tbcy  njiijiijij  liavc  Amshnit  /V,,/','.v.sors. 

aa.HiMtantH,  L'^L'^I.  An.Hiataiit  profcfisora  for  matbeiiiaties  and  natural  philo- 

At  Uiiecn'.H  Collef^e,  Cork,  ],rofeH8ors  are  a|)pointed  by  .4o],liy   wanted    at    tiueen'a    College.    Uelfast,    Ki,256, 

Goverinnent;  heat  men  uIwayH  selected,  l.'i.^.'t^.  l.'i.LVl. 


ANALYSES    Ol?    EVIDENCE    RESPECTING    THE   QITEEN  S    CNIVEESITT    IN    lEELAND. 


Purser,  Prof. — cont. 
Belfast. 

Belfast  Academical  Institution,  now  the   high   school; 
the  best  feeder  of  Qiieen's  College,  1.3,284,  13,285. 
See  Qufen's  Cr'lle(/e,  Belfast. 
Chemistry. 
Chemical  instruction  at  Queen's  College,  Belfast;  large 
number  in  laboratory;  apparatus  good,  if  maintained, 
13,270-13,274,  13,286,  13,287,  13,307. 
S/tdotummts. 

Endowment  scholarships  at  Queen's  College,  Belfast, 
founded  by  Dr.  Sullivan  and  Mr.  Porter,  13,27.5- 
13,27»,  13,283. 

Entiineertng. 

Remarks  by  Prof.  Jas.  Thomson  on  Engineering  De- 
partment of  Queen's  College,  Belfast,  13, 2(16. 

Practice  in  an  engineer's  office  is  essential  for  engineering 
students  leaving  Queen's  College,  Belfast,  13,266. 

Encrineering  students  have  to  attend  chemistry  at  C^ueen's 
College,  Belfast,  13,272. 

ExMnivaticms. 

Special  examinations  for  private  endowment  scholarships 
at  Queen's  College,  Belfast,  13,276-13,27!). 

Faculties. 

Students  of  Queen's  College.  Belfast,  are  divided  into 
four  faculties,  13,254. 

Geology. 
Geology   and    natural    history   chair    amalgamated    at 
Queen's  College,  Belfast,  13,252. 

Income  and  lixjienditure. 

Queen's  College.  Belfast,  has  1,100/.  a  year  only  for 
maintenance  ;  funds  needed  ;  fees  (e--;cept  bs.)  go  to 
professors.  13,280,  13,281,  13,294-13,309,  13,314. 

Laboratories. 
Large  number  of  pupils  in  chemical  laboratory  of  Queen  s 

College,  Belfast,  13,270. 
Physical  laboratory  wanted  at  Queen's  College,  Belfast, 
13,381,  13,282. 

hihraries. 
Want  of  funds  for  library  of  Queen's  College,  Belfast, 
13,280,  13,281-13,292. 

Mathematics.  ,     ^  „         t,  i^    ^ 

Mathematical  instruction  at  Queen  s  College,  tieltast ; 
difficulties  of  professor,  whose  senior  scholars  assist 
him;  permanent  assistant  needed,  13,256-13,269. 
Eager  competition  for  seholarshijis  in  pure  mathematics 
at  Queen's  College,  Belfast,  13,256. 

Medicine. 
Medical  course  at  Queen's  College,  Belfast,  extends  over 
four  sessions,  13,263. 
Natural  Histori/.  ^   i      ^ 

Natural  history  and  geology  chair  amalgamated  at 
Queen's  College,  Belfast,  13,252. 

Natural  Philosophy. 
Assistant,  laboratory,  and  ajiparatus  wanted  for  natural 
Dhilosonhy  department  of   Queen  s   College,  Belfast, 
1.3,281,  13,288,  1.3,28;),  13,308. 

Orif/inal  Research.  ,   r^  ,,        t,  if    ^ 

Natural  philosophy  professor  at  Queen  s  College.  Belfast, 
should  have  more  time  for  research,  l.i,281,  13,-88, 
13,289. 

Practical  hstraction.         ,      ,       ■       n         >   r'  ii     „  n,i 
Engineering  students,  after  leaving  Queen  s  College,  Bel- 
fast, require  practical  instruction,  l.i,26b. 

''"■prnfeTsTO-s  of   Queen's    Colle.ge    Belfast;    difficulties   of 
mathematical  professor,  l.i,266-l  3,269,  13,294-13,306. 

'''t:S:?'Suege,  Bel&st,   has   amaU^amated   chairs   of 
geology  and  natural  hist<n-y,  I.j._5-. 

Queen's  College,  Belfast.  i>  ir^.t  i-i  .7r.„ 

Promotion  of  science  at  Queen's  College,  Belfast,  13,2„0- 
1.3,315. 
See  Professors.  Students.  f,c. 

'I^SSps  for  pure  ^.athemajics  at  Queen.  College. 

^same  i  at  other  Co\le^es  ;  also  private  endowment 
scholarships,  13,27.5-13,27IU.^,28.3. 

^tomotionof  science  at  Queen's  College,  Belfast.  13,2.0- 
13,315. 


PuRSRR,  Prof.— co.nt, 
Stiidciits. 
At  Queen's   College,  Belfast,  students  n,re  dhdded  into 

four  faculties,  13,254. 
Varying   attainments  of  students  at  Queen's   College, 

Belfast,  a  hindrance  to  teaching,  13,256-13,25D. 
Senior  students  employed  as  assistants  to  mathematical 

professor  at  Queen's  College,  Belfast,  13,2J>fi,  13,257- 
Engineering  students  of  Queen's  College,  Belfast ;  they 

have  practical  instruction  on  leaving,  ]3,2()G-13,273. 
Falling  off  in  numher  of  arts  students  at  Queen's  College, 

Belfast,  ia,2!)8-l  3,302. 
Important  posts  gained  hy  st^lcIents  of  Queen's  College, 

Belfast,  13,315. 
Thomson,  Prof.  James. 

Remarks    by  Prof.  Jas.  Thomson   on   the  Engineering 

Department  of  Queen's  College,  Belfast,  l.'i,2(If). 


CUNNINGHAM,     Professor     ROBERT     O.,    iM.D, 

{Index  of  his  Evidence.) 

Apparatus  for  Science  Pariioses. 

Natural  history  apparatus  at  Queen's  College,  Belfast, 
defective  from  want  of  funds,  13,332,  13,342,  13,343, 
13,367-13,360. 
Assistant  Professors. 

Want  of  an  assistant   jtrofessor   for  natural    liistoi-y  at 
Queen's  College,  Belfast,  13,331,  13,340,  13,3IK). 
Belfast. 

Belfast  has  a  botanical  garden,  which  frrnishes  plants  to 
Queen's  College,  13,330. 

See  Queen's  College,  Belfast, 
Botany.     See  Natural  Hisforif. 
Mngiaeeriny. 

At  Queen's  College,  Belfast,  engineering  students  must 
attend  geology  course,  13,326. 
Geolof/y . 

Natural  history  chair  at  Queen's  College,  lielfast  (!>ut 
not  at  Cork  and  Galway).  includes  geology;  this  sub- 
ject should  be  separated,  13,316-13,34/. 
Engineering  students  at  Queen's  College,  Belfast,  must 
attend  the  course  on  geology,  13,326. 
Income  and  Expenditure. 

Income  of  professor  of  natural  history  at  Queen's  College, 
Belfast,  is  3001.  and  160Z.  fees;  he  has  501.  or  60/. 
for  a|»paratus,   which   requires    100^.,  13,320-13,323, 
13,332,  13,357-13,359. 
Libraries. 

Natural  history  library  at  Queen's  College,  B(.4fast,  has  a 
fair  supply  of  students'  books,  but  is  wanting  in  works 
of  a  higher  class,  13,333,  13,334. 

Lectures. 

Natural  history  course  at  Queen's  College,  Belfast,  com- 
prises 60  lectures  in  zooloi^y,  60  in  botany,  and  40  in 
geology,  13.336. 

Medicine. 

Students  of  natural  hi.story  course  at  Queen's  CoUegu, 
Belfast,  are  two  thirds  medical  students,  13,324. 

Museums. 

Nat^ual  history  museum  at  Queen's  College,  Belfa.st,  is 
directed  by  natural  history  professor;  it   has  inade- 
quate funds,  13,317,  13,329,  13,330,  13,357- 
Natural  History. 

Cliair  of  natural  history    at    Queen's    College,    Belfast, 
comprises    zoology,  botany,  and    geology ;    the    latter 
subject  sliould  be  sejjarated,  13,316-13,347. 
Natural  Historij  Specimens. 

Important  fossils  brought  fi-om  Patagonia  by  Prof.  Cun- 
ningham, and  sent  to  Admiralty,  13,348-13,356. 
Ori(jival  Research. 

Professor  of  natural  history  at  Queen's  College,  Belfast, 
has  no  time  for  research,  13,347- 
Prac/ical  Instruction. 

Natural  history  professor  at  Queen's  College,  Belfast, 
can  give  little  practical  instruction  ;  want  of  time, 
apparatus,  .^c,  1 3,33 S-1 3,344. 

Profe.-isors. 

Fi-ofessor  of  natural  history  at  Queen's  College,  Belfast, 
should  be  relieved  of  geology;  he  wants  apparatus 
and  assistants,  and  time  for  research,  13,316-13.360. 

Professorships. 

In  Queen's  College  at  Belfast  (not  at  Cork  or  Galway) 
the  natural  history  chair  comprises  geology,  13,31(!- 
13,347. 
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KOy.VL    CO]\rMI68ION    ON    SCIENTIFIC    IN8TKUCTI0N,  ETC. 


Cunningham,  Trof-^cont. 
Queen's  CoUfr/e,  Belfast. 
Natural  history  science,  &c.  at  Queen's  College,  Belfast, 

u.:s\i\-\x.m. 

Sec  Professors,  Slaileiifs.  lyr. 

Scititce. 

i'romotion  of  natural  history  science  at  Queen 'm  College, 

Belfast,  i;i,3i6-i;j,3(;o. 


Cunningham,  Prof. — confc. 
Students. 

Sturlents  attending  natural  history  course  at   Queen's 
College,    Belfast,    are   two   thirds    medical;    arts  and 
engineering  students  also  attend,  13,324-13,330. 
Survey  Expeditions. 

Important  fossils  obtained  in  the  Nassau  Expedition,  and 
sent  to  the  Admiralty,  13,.'M8-13,356. 
Zoohrjij.     See  Natural  History, 


Catholic  University  of  Ireland. 


LYONS.  Vroi-essor   ROBERT    DVKR.  M.B.      (Index 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

('atholic  University  of  Ireland  has  museums,  laboratories, 
Scc.y  hat  for  the  extension  retjuired  present  buildings 
must  be  pulled  down.  13,370.  13,:i;r)-i;-i,3^!.'>. 

Catholic  Unirersifi/  of  Ire/and. 

Catholic  University  of  Ireland;  founded  in  1S50;  go- 
verned, under  Episcopal  Board,  by  rector  and  rectorial 
council,  and  by  University  senate  ;  large  contributions 
made  to  it  by  Catholics  ;  it  has  library,  museums,  labo- 
ratories, &e. ;  it  confers  degi-ees  in  theology.  13,,'i6I- 
13,423. 

Contributions  for  Science  Purposes. 

Lar'-^e  contributions  of  Catholics  to  Catholic  University 
of  Ireland,  13,369-13,372. 

Def/rees. 

Degrees   of    Queen's  University,  Ireland ;    olyection    to 
them ;   students  from  Catholic  University  ineligible, 
13,408,  13.413. 
Catholic  University  of  Ireland  confers  degrees  in  theo- 
logy :  it  might  confer  them  in  other  faculties,  13,41-1- 
13,417. 
Like  some  Scotch  universities,  the  Catholic  University 
of  Ireland  grants  degrees  by  virtue  of  a  papal  rescript, 
13,4U.  13.41.5. 
Catholic  University  of  Ireland  should  either  grant  de- 
grees or  be  represented  in  a  central  examining  body, 
13,41G,  13.-I17. 
Duhliii   Unirersitij. 

Dublin  University  is  of  no   advantage  to  students  of 
Catholic  University,  13,41lt. 
Evdoirments. 

Catholic  University  of  Ireland  sliouhi  share  endowments 
with    other   bodies;    "endow   all,    or    disendow    all," 
13,423. 
Income  and  P,xpenditvrc. 

Funds  of  Catholic  University  of  Ireland  ;  about  150,001);. 
contributcil  by  Catholics;  700/.  spent  in  scholarships 
this  year,  13,3(i9--13,:i7y. 
JreUiad.     See  Catholic  Umrrrsihj.      Uiiii^frsiHc::. 

Lahoralorips. 

Part  of  Caiholic  University  of  Ireland  is  appropriated  to 
laboratories,  but  considerable  extension  will  be  needed. 
13,37.'3-13.3H4. 
Lihrriries. 

Valuable  sricnMHc  and  inrdirM  bl,r;uT  (t.hr  lling^cis 
Library)  at  Catliolic  Uruverslly  of  lrd;iri(l.  i;i,37''. 
1:^371:. 

CMlinltC     UliivTr.-ulv     or      [.■■■hilld      |i-.v-r-...;      „      v|,;i.r;,  |  (■ 

liiiil^linM   \„y  Liir  incdiri.l  .;rlion|,    l:!,;iMl. 
(■(,l|r<'c  of  I'liy^i.iinis  ;in(l  (  ulli-,'  ,.[  Siii-grnns  irc(igiii/,e 

l.iM-liin-  or'CMl.nllr  (\,llcg.'  u{  Irclnnl.   b'lJl'O, 

r;,,ll,r,lif:  l.'iiiuT.ily  or   livlaiid    li;t  ;  iiiii.'icinii--:.  whirl,  uill 
ivi|iiir(;  ;.nT;(i,  rx  b;r,;,ioii,   I.'^K;!)     i:i.3^^l. 
Ihitinuil   li'srinr-h. 

Catholic  IJnivn'sil.y  of  h-M^iiid  \v!»:-,  (■oiinJril  l.<>  vun\>]r 
(JathoJicH  to  inir.siii'  s<'v-Mii(ir  i-...),.jiivh.  .xc  ;  iiis|n|<i- 
gical  observatjons  condnfied  iUwr,  i;i,.*!S(;,  i:i,:ilK;. 

l'/n/:dolf'f/>/. 

Vn-si  Irflnrc;;  in  lir!;.iirl  r,ii  ibe  iniri-oscopc  and  itn  iisc.4 
in  physiology,  l3,;is(;    i:;.3S;-!. 

Pr<d)'ssors. 

i'rf,|V.;;:ot-;  of  Catholic  ll.iiv.r.^iiy  of  IvrV.iiul  are  all  Cn- 
tholicN;  Tii;i,riy  are  dnitingiiislH^il  iiivcsli-iU.nris  ;  their 
position   i;i  one  of  great  indepcndeticc.  13.3(il,  i;i,:iMfi, 

I3.i_';;. 


Lyons,  Prof. — cont. 
Queen-^s  University,  Ireland. 

Oiijection  to  conferring  of  degrees  by  Queen's  University, 
as  not  providing  for  the  higher  education  of  students 
13,40H-i;:i,413. 
Reli'jion. 

(Jatholic  University  of  Ireland  was  established  to  enable 
Catholics  to  receive  education  and  pursue  scientific 
research  ;  other  students  are  admitted,  and  can  obtain 
prizes ;  managers  and  professors  are  Catholics,  13,362- 
13,374,13,396-13,423. 

Degrees  in  theology  only  are  granted  by  Catholic  Uni- 
versity of  Ireland,  13,414-13,417. 

Catholic  University  of  Ireland,  like  some  Scotch  univer- 
sities, derives  its  power  of  granting  degrees  from  a 
papal  rescript,  13,414. 
Scholarships. 

Want  of  science  scholarships  for  Catholics  before  estabUsh- 
ment  of  Catholic  University  of  Ireland,  13,366. 

Large   contributions    made   for    Catholic    University  of 
Ireland  scholarships ;    these  are  not  confined  to   Ca- 
tholics, 13,3/1,  13,372,  13,396. 
Science. 

Science  in  Catholic  University  of  Ireland ;  it  has  been 
promoted  in  every  available  manner,  13,361-13,423. 
Scotland. 

Several  Scotch  universities  grant  degrees  by  virtue  of  a 
papal  rescript,  13,414. 
Students. 

Students  of  Catholic  University  of  Ireland;  attendance 
strictly  enforced;  chiefly  Catholic,  others  being  ad- 
mitted; great  number  of  medical  students,  13,362- 
13,374,  l3,389-i;j,396,  13,413-13,420. 

M'ant  of  scholarships  formerly  for  Catholic  students  in 
Ireland.  13,366. 

Large  body  of  students  in  Ireland  qualified  to  take  ad- 
vantage of  an  institution  like  the  Catholic  University 
13,418. 

Students  of  Catholic  University  of  Ireland  do  not  derive 
advantage  from  Dublin  llniversitv,  13,41!). 
Vn'rersilivs 

Some  Scotch  universities,  like  the  Catholic  University  of 
Ireland,  derive  their  power  to  grant  degrees  from  a 
I>apal  rescript,  13.414. 

University  institutions  in  Ireland  ha\'c  not  the  confidence 
of  the  public.  I3.41S. 

A  University  Board  might  |n-cside  over  all  Irish  univer- 
silics.  dispeiK-ing  i-e\i'arils.  ^^c.  each  University  college 
[)reM'rving  i(s  aulonomy,  13,423. 

SULI.IVAX,  William    Kiiniv,   E?<i.,  Pii.D.     (Index  of 
liiN  [':vi(leiuT.l 

.(;/<■, ;/,S7,„/r,.oV. 

Sliideiii.s  i.f  Ciiiliulic  Universiiy  of  Ireland  enter  at  17  or 

IH;  none  under  16  allowed. ■l3.4;(.5,  13.436. 
ill   Iri.sli    :;ccoiularv   schools   bows   arc  retained  from  7  to 
lM   years  ol' :igc,' 1  3.  (SO. 
Caihnlir  i:,nrrrslly  if  Irchml. 

Sriiiililie  iiisiruclioii  in  I  he  Catholic  University  of  Ire- 
hind.  i:i,l2J    t.'i.lSO. 

See  i'rofrs^ur^,  Shn/vuts.  ^yc. 
Chrnnslry. 

(.Jheniical  instruction  at  C^atliolic  University  of  Ireland; 
[iractical  teaching  and  examination,  l,'i,428-13,432. 

No    Catholic    irniyersity    student    (except  medical)  can 
oblain  a  Queen's  University  degree,  13,4/2-13,479. 
Jutuc/ini,. 

Inappreciation  of  science  and  higher  education  in  Ire- 
land, l;j,4  10,  i;i,444,  13,45;[-13,4(;2. 
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Sullivan,  W.  K.,  Esq. — cont. 
'Examinations. 

Examinations    at    Catholic    University    of    Ireland    are 
written,    viva  voce,    and   practical ;    clear    distinction 
between  examiners  and  professors,  13,427,  13,428. 
Doubt  of  good  results  coming  from  competitive  examina- 
tions, 13,445. 
Science  cannot  be  advanced  by  examinations,  esjiecially 
in  Ireland;  a  central  examining  council  mij^jht  remove 
some  objections,  13,463-13,471. 
Geolofj-i!. 

At  Catholic  University  of  Ireland  the  teaching  and  ex- 
amination in  geology  and  mineralogy  are  practical, 
13,428-13,431. 

Income  mid  Expendifnre. 

Catholic     University    of     Ireland   funds;    insufficient; 
po\'erty  of  students ;  fees  moderate ;  professors    paid 
from  animal  grants,  13,443-13,452. 
Ireland. 

Impediments  to  scientific  and  hii^her  education  in  Ire- 
land, 13,440-13,462, 
Scientific  examinations  in  Ireland  would  retard  science, 

13,463-13,4/1. 
Large   number  of  middle  and  njiper  classes  in  Ireland 
never  go  to  universities,  13,480. 
Laboratory. 

Good    chemical    laboratory    at    Catholic   University    of 
Ireland;  laboratory  examinations  held,- 13,428, 13,43?. 
London.  University. 

London  University  is  the  only  University  open  to   stu- 
dents of  Catholic  University  of  Ireland,  13,47!'. 
Medicine. 

Catholic  medical  students  have  obtained  degrees  in 
Queen's  University  after  one  session's  attendance, 
13,472-13,479. 
No  Catholic  University  student  can  obtain  a  medical 
degree  in  Ireland,  without  going  to  some  other  insti- 
tution, 13,478. 
Mineralogy.     See  under  Geoloyy. 

Museums. 

Good  collection  for  teaching  mineralogy  and  geology  at 
Catholic  Unirersity  of  Ireland,  13,438,  13,431*. 
Practical  Instruction. 

Practical  instruction  in  chemistry  gi\'en  at  the  Catholic 
University  of  Ireland,  13,428. 
Professors. 

Professors    at    CaLholic    University    of    Ireland ;    they 
examine,    associated    witli    others ;    some    ha^'e    about 
400/.  stipend,  13,427,  13,449-13,452. 
Professorships. 

Professorships  at  Catholic  University  of  Ireland  comprise 
higher   mathematics,    natural    philosophy,    chemistry, 
physiology,  geology  and  architecture;  also  lecturer  on 
botany,  13,426. 
Queen's  University,  Ireland. 

Queen's  University  degrees  not  to  be  obtained  by  Catholic 
University  students,  except  in  medical  faculty,  13,472- 
1.3,479. 
Relif/inn. 

Irish  Catholics  impeded  in  education  ;  then-  poverty  ; 
mostly  attend  clerical  schools  onlv ;  degrees  difficult 
for  tliem  to  obtain,  i:j,440-]3,462,  13,472-1-3,479. 

Schools.                                                    ,  ,        ,  -     .-,. 

Irish  secondary  schools:  managed  by  clergy;  scientitic 

instruction  wanting;  boys    stay  till  21  year&  of  age, 

1.3,453-13,462,  13,480. 

Catholic  University  of  Ireland  has    promoted  scientific 

instruction    in    fichool'^;     it    might    [irovulc  teachers, 

13,457,  13,458. 

Science.  ^^   .        .,         ..   , 

Promotion  of  science  in  Catholic  University  ct  ire- 
land,  13,424-13,480. 
Science  impeded  in  irclan.l  by  ignorance,  [^oluical  situa- 
tion, and  want  of  funds,  13,443  1.3,444. 
AVant  of  science  teaching  in  secondary  schools  of  Lcland  ; 
Catholic  University  is  rcmedymg  this,  l.-t,45^-io,46-, 
13,480. 

Scientific  Publicntions.  .,,,,-    t-   ■        -^      f 

Publication  of  "  The  AtlantLS  "  at  (.atholic  Imiveiaty  of 
Ireland,  13,439-13,442. 

Students  of  Catholic  University  of  Ireland;  their  diffi- 
culties, from  poverty,  &c. ;  aid  might  be  granted  them, 
13  4-'S-13,43(,  13,443-13,148.  13,4(;2,  13,4/2-13,4/9. 


Sullivan,  W.  K.,  Esq. — Students— cont. 
Too  great  a  tendency  to  pay  students  for  learning,  rather 

than  for  supplying  means  of  teaching  them,  l3,446. 
Pupils  in  Irish  secondary  schools  remain  until  21  years 
of  age,  13,480. 
Teachers. 

Catholic   University  of   Ireland   might   educate  science 
teachers  for  Iiish  secondary  schools,  13,457,  13,458. 
Universities. 
Tendency  of  Irish  students  of  superior  classes  to  remain 
in  schools,  rather  than  go  to  universities,  13,480. 


IIENNESSY,    Hexry, 

Ei'idence.) 


Esq.,    F.R.S.       (Index   of  his 


Accommodation  for  Science  Purposes. 

Natural  philosophy  department  at  Cathohc  University 
of  Ireland  has  not  sufficient  space  for  all  its  require- 
ments, 13,490. 

Apparatus  for  Science  Purposes. 

Natural  philosophy  apparatus  at  Catholic  University  of 
Ireland  is  inadequate  in  parts,  13,488-13,490, 

As.'^istant  Professois. 

No  assistant  professors  in  faculty  of  science  at  Catholic 
University  of  Ireland,  13,505, 
Cathohc  Unicersity  of  Ireland. 

Promotion  of  science  at  Catholic  University  of  Ireland, 
13,481-13,506. 

See  Professors,  Students,  Sj-c. 
Civil  Service  Commission. 

Civil  Service  Commission  rules  should  not  be  applied  to 
experienced  men  of  science,  13,492. 
Cramminf/. 

A  degree-giving  body  would  foster  cramming,  13,500, 
Der/rees. 

Desirable  that  Catholic    University  of   Ireland    should 

have  power  to  grant  degrees,  13,496-13,499. 
A  body  merely  for  giving  degrees  would  be  injurious  to 
science,  13,600, 
Examiiiaiions. 

Examinations  in  natural  pbilosojjhy  at  Catholic  Univer- 
sity of  Ireland  are  tutorial  and  official,  13,484. 
Ireland. 

Educational  disadvantages  of  Irish  Catholics,  13,492. 
Natural  Philosophy. 

Natural  philo.sopliy  at  Catholic   University  of  Ireland ; 
every  branch  taught ;   impeded  by  want  of  a  scientific 
career,  13,431-13,506. 
Professors. 

Professors  of  natural  philosophy,  &c.  at  Catholic  Univer- 
sity of  Ireland ;  they  are  enjoined  to  promote  science 
through  the  press,  13,481-13,.5n6, 
Professorships. 

Difficulty    of    Catholics    in    obtaining    jirofessorships, 
13,4i)2. 
Religion . 

Restricted  career  in  science  for  Roman  Catholics,  13,492, 
At  Catholic  University  of  Ireland  no  stringent  profession 
of  faith  is  required  from  professors,  exce])t  for  theo- 
logy, 13,506. 
Schools. 

Schools  woidd  be  injuriously  affected  by  u.  body  insti- 
tuted for  giving  degrees  only,  13,500. 
Science. 

Natural  jjhilosophv  instruction  at  Catholic  University  of 

Irclan<l,  1.3,481-1.3,506. 
Experienced  scientific  men  should  not  tome  under  rules 

of  Civil  Sendee  Commission,  13,492. 
Scientific  career  extremely  restricted  for  Irish  Catholics, 

13,492-13,495. 
Science  would  be  injured  by  a  mere  degrec-iriving  body, 
1.3,500. 
Scientifc  PuhHcali(ni^. 

Publication  of  "The  Atlantis,''  &c.  by    jirofcssors  of 
Catholic  University  of  Ireland,  13,501-13,503,  1.3,506. 
Students. 

Students  of  natural  philosophy  at  Catholic  University  of 
Ireland  ;    falling  off  of    higher  class,    13,484-13,487, 
13,492-13,495. 
Want  of  a  career  in  science  an  impediment  to  scientific 
students,  13,492-13,495. 
Text-hooks. 
Text-books  of  natural  philosopliy  used  at  Catholic  Uni- 
versity of  Ireland  are  by  Deschanel,  GanOt,  and  Pouillet, 
1,3,491. 
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HENRY,   Provessoh   ,'nsiU'n.      (  Index  of  lii.s  Eviilcriri.^) 

AgriciilturnJ  Col/ri/cs. 

Estiibli  slim  cut  of  agncultLiral  ci>lle>ies  in  Anicrira;  con- 

tvnlledliy  State  governinents ;  arc  doing  good  service 

to  science,  USA,  H4;H-152.  1535-15-fn. 
A(/ricii//iirnl  Df(mrtineiit  [Washimjlon). 

Reports  on  forest  trees  and  agriculture,  and  distributes 

seeds  and  plants,  .Ve..  V-lliL',  \WM\. 
America. 

Primary  schools  and    iiispectors  in  America;  su]>pnrted 

and  regulated  by  each  separate    State;  scientific   in- 

etruction     probably     given,    though    not    necessarily 

required,  1428-14:14.  1541,  U)63-\b('^rj. 
Higher  schools  in   the   cities  of  America;  agricultural 

colleges,  &c..  1434.  144!)-14;:>2.  153(;-1.W!). 
No  national  scholarships  or  examinations  in  ficipnrc  in 

the  United  States,  14.^5-14;^:.  1444. 
Appropriations  made  by  States  of  America  for  original 

scientific     research.— geological    and    coast    surveys, 

lighthouses,  &c..   14;iS-144l',   1448.  14(;!-14(;.S.  1542- 

1544. 
Amount  expended  on   science  liy  TJnitcd  States  gnvern- 

ments,  1445.  144(i. 
Some  American  States  .support  universities  ;  the  (Jovern- 

ment  does  not   assist    scientific    societies,    except    in 

certain  cases,  1447,  1448,  147('-14r4. 
American  Government  supports  two  important  schools^ 

Military  Academy  at  West  Point  and  Naval  Academy 

at  Annapolis  ;  and  has  lately  appointed  a  Minister  of 

Education,  1453,  1454. 
Svstem  of  graded  schools  in  certain  States  of  America. 

'  145fi. 
Scientific  instruction  at  Harvard  and   Cornell  Uni\'er- 

sities,  145H-14r.(). 
American   coast    surveys    develi>])C    a  large   amount    of 

natiiral  history  knowledge,  I4(ll-14(i4. 
Professors,  like  those  in  the  colleges  of  I''rauce,  would  be 

desirable  in  America,  1507-15"1>. 
Importance  of  physical  observations  in  the  United  States  ; 

physical  cabinets  in  the  States.  1517-152(1. 
Good  effected  by  Agricultural  Department  at  Washing- 
ton. 1422,  15;i'5. 
Education  in  America  renders  |)eop)e   iinpatiMit    ol'  low 

manual  labour,  lo.'il*. 
Em|iloymcnt  for  enginecr.s,   chemists,   &e.  in  America, 

A  l^ir^/^c  number  of  Americans  go  to   Germany,  to  study 

practical  screnee,  155/. 
New  Haven   and    otiicr  school.^   in  America  endowed   by 
individuals,  15f;0-l  5(;2. 

Sec  fjontjfcss.  .Sniillisoiiinii   hisliliilHni. 

Appo rill xs fur  Srifnf'  Piir/ifisf-i, 

Aid  given  by  Smithsonian  Institution  to  invesiignt.or.s,  in 
llie,  way  of  a]iparatu8  ;  laboralury  mid  ]ihysie;il  in^irii- 
mr'uts'in  the.  institnlion  beC.re'  f.Iie  iirr,'  I  Hi;  I  KiC 
I4W,  \4nU,  1517,  I5IH,  \r,2U. 
Good  ^;ll[l[dy  of  H|)[)jir;i,lns  In  screnee.  sehoiiln  ,'i,l.  Iloston 
lhir','ar<l/N<^w  York,  \:c..  I5I!I. 
Arf. 

Promotion  of  ;ift  by  Sinitlisonli.n   Institiition,  t  H)/. 
AasiHliml  I'r'if'Kssiyrs. 

Apjiroval,  iiodec   reslcietuMi,    n\'  fiyslent   oT  i'\l,r;i    proli'M- 
Hors  ado|.fed  in  Genniin  nnivi  i-Mitles.   1551, 
AalfOiionii/. 

Aid  to  science  of  iLslrOJioiny  \,y  Sl^lilll^^orlill.[|    I  ns;!  ,1  uti,,!, 

1 107,  nil*. 

Bfir/>'\  I'n.ffssur. 

Left  liiK  prope.rry  for  making  r.riginid  re.seareli,  mih!  pid.- 
fishing  results,  1121. 
Boslm.  { U.S.) 

There  is  a  tcciinological  sciiooi  at   ISost'in,  wt:!!   aiipphed 
wItSi  apparatiin,  151!^ 


Henry,  Prof. — cont. 
Bnffiiiy, 

Science  of  botany  promoted  by  Smithsonian  Institution; 
presentation  of  jjlants  to  agricultural  department,  &c., 
1421,  1422. 
Cnxhrhh/f  {U.S.) 
The    museum    at    Cambri<lge  is  supported    by    Massa- 
chusetts State  and  citizens,  1531-1534. 
C/ifiiiis/fi. 

Many  manufactories  in  United    States;    aj)t    chemists 
not  likely  to  want  employment,  155!J. 
Coast  Sarrei/s. 

Appropriations  are  made  by  the  States  of  America  for 
coast  surveys;  lar^e  amount  of  natural  history  know- 
ledge obtained,  1442,  14(il~1465. 
Vohmbia  College  (New  York). 

Many  American  engineers,  ike,  have  been  educated  in 
Columliia  College;  it  is  supported  by  donations  of 
land  given  by  the  State  of  New  York;  the  college 
su]iports  the  science  school,  which  has  good  apparatus, 
1519.  155H-15(;i. 

Relation  of  Congress  to  Smithsonian  Institution  ;  scien- 
tific information  afforded  to  Congress  by  institution. 
1407,  14II,  UG'.),  156G~1570. 

Large  grants  of  land  made  by  Congress  for  establishment 
of  agricultural  colleges,  1434,  1449-1452. 

Appropriations  made  by  Congress  for  geological  and 
coast  surveys,  lighthouses,  &c.,  1439-1444. 

Military  Academies  at  West  Point  and  Annapolis  sup- 
ported by  Congress,  1453. 

Minister  of  Education  lately  appointed  by  Congress,  to 
collect  statistics  and  report  upon  the  education  of  the 
various  States,  1454. 

In  America,  Government  does  not  aid  scientific  societies, 
except  in  special  cases;  such  aid  should  be  given, 
1470-1474. 

Desirable  that  American  Government  should  support 
]>rofcs3ors  simitav  to  those  in  the  colleges  of  France, 
1509. 

No  aid  given  by  American  Government  to  National 
Academy,  Philadelphia  Academv.  or  Cambridge 
Mii.seum,  1525-1534. 

Surveys  for  railways,  publication  of  \oyages.  &.C.  under- 
taken by  American  Government,  1542-15  14, 
See  y'him-iro. 
luhicalln,,. 

in  America,  education  luts  rendered  people  impatient  of 
low  manual  labour.  15.'il'. 

\  i\]iiii.ster  of  Kdiieation    lias  been    lately  a]i]>ointed  by 
Congress,  to    collect  statislics    and    report   upon   thc 
educal.i.u)  ol'  the  variou.s  Slnfcs.  1451. 
Ehw,',>h,nj  ,Se ///)(. /.v. 

American  priuun-y  scliools.  ;ind  their  inspection,  are  sup- 
liorted  and  rei;idal.cd  bv  each  separate  State.  1428- 
I  131,  15(i3, 

i':niln,r,„r„ls. 

In  Aiiii-riea,  some  luiiversilies  arc  supported  by  the 
Stiite. ;  most  cnlleges  by  endowments  from  individuals  ; 
the  lall.iT  are  generally  seclarian,  tlie  endowments 
liM.vnig  been  raised  by  (he  Hiurcb.  1  (47,  15(;()-15G2. 

Deniiind  Tor  etigiiicer.s  In  Uinted  States:   su])ply  coming 

up  to  it.  1555    1.557. 
Anierieim    engineei-.s    arc     educated    abroad,    or    in    tlie 

seieutlfii'    schools    of     Harvard.     Yale    .College,    kz., 

155.S, 
Elli,i>dn,i,i. 

Kxi,lorat,ion,s,  &c.,  to  illustrate  the  ethnology  of  America, 

promoted    by    Smithsonian    Institution.    1407.    148S, 
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Henry,  Prof. — cont. 
Geological  Surveys  {Am.erlca). 

In  America,  almost  eveiy  State  has  made  an  appropria- 
tion for  geological  survey ;   the  general  government 
makes  similar  appropriations,  1438-1442. 
Germany. 

The  German  system  of  professors  might  be  advantageous 

in  America,  under  restriction,  1554. 
A  large  number  of  Americans  go  to  Germany,  to  study 
practical  science,  1557. 
Government.     See  Congress. 
Government  Grants  in  aid  of  Science. 
Small  amount  at  disposal  of  Government  Grant  Com- 
mittee of  Royal  Society;  twenty  times  the  sum  might 
be  expended,  1573,  1574. 

Harvard  University  [U.S.) 
Thorough  scientific  training  given  at  Harvard  University, 
which  has  a  scientific  school,   wdth  good   apparatus, 
attached  to  it ;  attendance  at  science  classes  is  obliga- 
tory, 145y-14(:i0,  151!>,  1558. 
Inspectina. 

In  America,  primaiy  schools  in  the  different  States  are 
inspected  by  officers  chosen  by  those  States,  1428-1431 . 

Laboratories  (Physical). 

The  establishment  of  a  physical  cabinet  is  quite  uithin 
the  purpose  of  the  Smithsonian  Institution,  which  pos- 
sessed a  good  one  before  the  fire,  1468,  1517,  1518, 
1520. 

Several  of  the  United  States  science  schools  possess  good 
physical  cabinets.  1519. 

Massachusetts. 

The  State  of  Massachusetts,  and  individual  subscribers, 

support  the  Cambridge  Museum,  1531-1534. 
In  Massachusetts,  where  education  is  most  general,  the 
people  object  to  low  manual  labour,  1539. 

Mathemnttcs. 

Aid  to  mathematical  science  given  by  Smithsonian 
Institution,  1407,  14llf,  1505.  " 

Meteorohrjy . 

Establishment  of  system  of  meteorology  by  Smithsonian 
Institution,  1407,  1409,  1425,  142G.  ' 

National  Academy  [America). 

The  Academy  was  incorporated  by  Congress,  but  is  not 
supported  by  it ;  it  has  no  lodgment;  meets  at  Wash- 
ington now,  1525-1529. 

Natural  History. 

Promotion  of  natural  history  knowledge  by  Smithsonian 

Institution,  1407,  1421,  1422,  142(5,  1489,  1490. 
Large  amount  of  natural  history  knowledge  obtained  by 

American  coast  surveys,  14(11-1464. 

Observatory. 

United  States'  Government  approi)riate  an   annual  sum 
for  maintenance  of  a  national  observatory,  which  is 
l)laced  under  Na\-y  Department,  1443. 
The  establishment  of  an  observatory  would  come  within 
the  purpose  of  the  Smithsonian  Institution,  1517. 

Original  Research. 

Promotion  of  original  research  by  Smithsonian  Institu- 
tion and  by  Professor  Bache,  1407,  1418^1422,  1424, 
1502-1505,  1545-1549. 
The  American  States  vote  siuns  for  original  scientific 
research  of  a  practical  character,  as  geological  surveys. 
&c.,  1433-144.3,  1448,  14r)l-14(i5. 
Those   employed   in   original  research  should   also   be 
teachers;    the  teaching  should  be  secondary,   1522- 
1524,  1546-1553. 
Philadelphia  Acadeini/.  ,  ,       ,      c. 

The  Academy  is  not  supported  by  the  State  of  Fennsyi- 
vania,  1530. 

Philohmj.  ,     ■  , 

Promotion  of  phdological  knowledge  by  Smithsonian 
Institution,  1407,  1488. 

Physics.  ^      ,      .      ,      c.    -,i 

Promotion  of  the  science  of  physics  by  Smithsonian 
Institution;  physical  laboratory  and  instruments  m  the 
institution  before  the  fire,  1407,  U6ti,  1503,  1504, 
1517,  1518,  1520.  ,         ,     . 

Good  physical  cabinets  in  several  of  the  States  science 
schools,  1519, 

Professors.  .    .     ,,     -    ,      .    , 

At  the  Smithsonian  Institution  it  was  originally  intended 

to  have  professors,  146fi.  . 

American  Government  should  support  professors  similar 

to  those  in   the  colleges  of  France ;   their  tenure  of 


Henry,  Prof. — Professors — cont. 

office  to  depend  upon  results ;  they  should  teach  as 
well  as  investigate,  but  teaching  should  be  secondary, 
1506-1509,  1520-1524,  1545-1553. 
The   German   system   of   professors   might  he    advan- 
tageous, under  restriction,  1554. 
Railways  (American). 

Large  amount  of  money  expended  by  American  (iovern- 
ment  on  surveys  and  publications  relating  to  railways, 
1542-1544. 
Royal  Institution. 
Instanced    as   a   model    infititution,   doing    honour    to 
England,  1551. 
Scholarships. 

No  national  scholarships  in  America,  1435.  1436. 
Schools. 

System  of  graded  schools  in  certain  States  of  America ; 
large  number  of  normal  schools  for  teachers,  1456, 
1541. 

See  miementary  Schools. 
Science. 

Promotion  of  science  hj  Smithsonian  Institution,  1403- 
1427,  1466-1469,  1475-1524,  1528,  1.545-1553, 
1566-1573. 
Geological  and  coast  surveys  undertaken  by  United 
States  Governments,  publication  of  voyages,  &.o.,  1438-' 
1442,  1461-1465,  1470,  1542-1544,  1568. 
Applied,  not  theoretical,  science  is  in  demand  in  America; 

abstract  science  requires  support,  1448,  1509. 
Capacity  for  original  science  should  be  consecrated  to 

research,  1520,  1552. 
In  American  schools,  scientific  instruction  is  probably 

given,  although  not  necessarily  required,  1541,  1564. 
Allusion  to  smallness  of  amount  for  scientific  purposes 
placed  at  disposal  of  Government    Grant  Committee 
of  Royal  Society,  1573,  1574. 
Science  Examinaiions. 

In  America,  there  are  no  national  science  examinations 
like  those  of  the  Science  and  Art  Department,  1437. 
Scientific  Institutions. 

Might  combine  experimental  research  with  practical 
teaching,  but  the  former  is  of  the  greater  importance, 
1545-1553. 

See  Smithsonian  Institution. 
Scienfific  Publications. 

Publications   of  the  Smithsonian  Institution,  their  dis- 
tribution by  international  exchange,  &c.,  1407.  1419, 
1422,  1424,    1426,  1475-14/9,  1487-1501,  1511-1516, 
15(^8. 
PubUcation  of  voyages,  transactions,  &c.  by  American 
Government,  14/0-14/4, 1542-1544, 1526,  1635,  1542- 
1544. 
Great  sale  of  elementary  suience  books  in  America,  1541, 
1564. 
Scientific  Societies. 

International  exchanges  of  books,  &c.  between  scientific 
societies  effected  Ijy  Smithsonian  Institution,  1407, 
1426,  1427. 
In  America,  scientific  societies  do  not  receive  Government 
aid,  except  in  special  cases ;  such  aid  should  be  given, 
1470-1474. 
Smithsonian  lusti/iition  [Washinytou). 

Its  foundation  ;  aid  to  geology,  meteorology,  philology, 
&c. ;  hbrary,  museum,  plants,  gallery  of  art;  support 
frtjm  Congress;  publications;  international  exchange 
of  publications  and  specimens ;  income  ;  govern- 
ment;  staff-  &e.,  1403,  1407-1427,  1466-14(39,1475- 
1488,  1511-1518,  1666-1570. 
The   institution    works  at   present  in  the    dii-cction   of 

natural  science,  1489,  1490. 
No  ])rofessors  in  the  institution  like  those  in  the  colleges 

of  France;  desirable  there  should  be,  1506-1510. 
The  institution  might  be  made  a  centre  of  teaching  as 

well  as  of  research,  1545-1.549. 
The  institution  could  dispense  more  than  it  does,  but  a 

saving  for  contingencies  is  made,  1571,  16/2. 
Board  of  regents  of  Smithsonian  Institution  contrasted 
with  Government  Grant  Committee  of  Uoyal  Society, 
1573. 
Teachers. 

In  America,  there  is  a  large  number  of  normal   schools 
for  teachers,  1541. 
Text -books. 
Great  sale  of  elementary  science  ijooks  in  America.  1541, 
1564. 
United  States.     See  America. 
Universities  of  America.     See  America- 
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Henry,  Prof.— cont. 
Virginia  Vmveraitij. 

Is  supported  by  the  State,  1447- 

Washington. 
Agricultiu-nl  Depiirtment  cstablislied  at  Washington  by 
Government.  \A'2-2,  \WAT). 
Sec  Sininisoiiian  [uslittition. 

Yule  CoUeiji-  [New  Haven). 
Many    American    engineers,    surveyors,    Sec.    l5a\T    bijeii 
educatutl    at   Yak    Colleg.i ;    ii;    was    endowed    by   an 
imbvidnal;  it  is  well  supi'licd  willi   :i])iiarutns,  ITdil, 
155S,  15(;0. 


STRANGE,  Lu.:i:t.-('i 
of  his  Evidence.) 


.  ALEXANDKlt.  I'.R.S.    (Imlcx 


contnicntal    aeiulemifs 
rivate  societies,  ll,".'3.^i- 


Academifs  of  Science. 

Objection    to   paid    iieademies 
may  residt  from  absence  of 

ii,b:(s. 

Accommodotioii  for  Science  Purposes. 

Accommodation  for  scientitic  societies  at  Burbngt()n 
House;  a  general  meeting-room,  library,  &c.  would 
economize  space;  difficult  "to  (kifide  what  societies  arc 
entitled  to  Government  lodging,  l(l,M.'i-10,47(>. 

America. 

Important    investigations     of     i)ro])crtii's    of     iron     m 
America,  10,l'71- 
Apparatus  for  Science  Purjiosei^. 

Important  apj>aratus  possessed   by  Slandards'  f^-'pait- 
ment ;    construction  of  thennometers,   i^c.    li',;;si- 
lOMO. 
Accnracv  of  thermometers  of  great  imjiortance    to  i)liy- 

siologists,  10,4:13. 
Importance  of  having  amusemii  of  scientific  apparatus. 
10,4.34-10,4-12. 
ArtiUery.     See  Mctallurijy. 
Astronomi/. 

Greenwich  Observatory  is   an  efficient  institution,  but       Kciv. 


Strange,  Lieut. -Col. — cont. 
Government. 

State  aid  should  be  systematically  given  to  science, 
10,;3H-10,47(3,  11,039-11,051. 

Enumeration    of     (iovernment     scientific     institutions, 

io,;n5. 

(iovernment  should  promote  meteorological  science  by 
acting  in  concert  with  colonies  and  foreign  nations, 
sending  out  ships,  &c.,  1 0,329-1 0,;:J4y. 

l''or  ])romotion  of  science,  there  should  be,  under  Go- 
\'ernmcnt,  observatories  for  astronomical  and  terrestrial 
l-ihysics  ;  laboratories,  jjhysical,  metallurgical,  chemical, 
and  jihysiological ;  extension  of  Standards'  Of&ce  and 
of  natural  history  collections,  10,441. 

Provision  by  Government  for  scientific  societies;  diffi- 
culty in  deciding  what  societies  are  entitled  to  lodging, 
10,44:5-1(),47(J . 


iii-mitsfor  Science  Purposes. 

Grants  for  sun  observations  made  by  ISritish  Association 
and  Royal  Society,  10,;:SIH. 

10,01111/.  granted  annually  by  Government  for  meteoro- 
logical observations,  10,329. 

Government  grants  should  be  made  to  any  institution  or 
person  promoting  science,  1 0, 3G9- 10,3 72. 

Principle  of  present  Government  grant  is  e.Kcellent,  but 
it  should  be  10.000/.  instead  of  1,000/.,  10,372.  11,039- 

ll,ll.''3l. 

Grants  of  money  for  science  will  not  supersede  necessity 
for  establishing  new  Government  institidions,  11,0.31. 

Greenwich  Observatory. 

Greenwich  Observatoiy  should  be  relieved  of  magnetism 
and  meteorology,  and  relegate  its  researches  to  physical 
astronomy,  IO,.341. 
Boards  of  visitors,    like  those  of  Greenwich,  are  unde- 
sirable, 10.349. 
See  Observalories. 

Italy. 

Great  attention  paid  to  meteorology  in  Italy,  10,339, 


more  extensive  astronomical  observations  are  required, 
10,315-10,328. 

Study  of  the  sun  should  be  systematic ;  observatories 
should  be  erected  in  England  and  the  colonics ;  con- 
tinuity of  (ib.'servations  essential,  lll,31()-10,32l^. 

Kew  photographic  sun  observations  have  ceased ;  sjicc- 
troscopic  observations  are  bcini,'  carried  on  by  Dr. 
Huggins  and  others,  10,:ilS-10,.'i20. 

Physical  astronomy  onlv  should  he  undertaken  I^y  Green- 
wich Observatory,  1(),.341 , 1'l,  I  11. 
'Boards  <f  Visitors. 

Objection  to  boards  of  visitor.^  like  tliosc  of  Grecnwicli 
Observatory,  10,34!'. 
British  Associfition. 

British  Association  made  grants  towards  taking  photo- 
graphic sun  observations  at  Kew,  ll),3lS, 

Letter  to    British   Association    on    State    laboratories, 
10,.3fi2. 
Burtinr/ton  Ilouae.     See  Scientific  Societies. 
Chemistry. 

Im|jortance  of  chemistry  in    Government   institutions; 
chemical    and     [ihysical  laboratories  should  be   sepa- 
rate, udrninistrativcly,  lO,;^.^^,   10,413,   10,417-10,423, 
10,441. 
Consermifoire  iJcs  Arts  et  M'Hiers  il'aris). 

This  country  should  have  a  nuiscurn    like  tiie  ('ouser\'a- 
tolri:  dcs  Arts  ct  Metiers,  10, 13  1  -  10, 1  12. 
Couluu-nt. 

Metre, roh,gy  greatly  atl,cMded  to  f.n  the  r'oul.iucnl.  I(),.'!39. 

Ahsrrifc  of  iirivatc  scientific  societies   on    the  eontiiieiit. 

ii,o;^7. 

Council  of  Hcicntifw  Adnice. 

Importance    cjf    apj»ointing    a    consiiil.al  1  ve     r'rxiiii'll     U\y 

science;     sketch    of     .such     ;i     1 ueil  ;     ohjcelioii    tu    11 

paitl  afa-lr'fny.  I(),9SI    ll,(i:!S,   11,0(7,    ll,(i|S. 
Educaiioi'. 

Elementary  iiisti  netion  .^iioidd  Mi,t  hi'  ^^iven  by  men    dis- 
tinguished for  iriv(stig;itioii,  l(l,:;(;i. 
Eni/ineeriii'/. 

Modern't^iigiiiecri.ig,  in  I'hiLd.'Lnd,  tends  to  oh.struct  sei(^n- 
tific  idens,  10,971    fO,:)7;",. 
France. 

Great  attention  jiaid  tu  meteorology  in  I'Vance,  10, .3.39. 
Objection  to  jjaid  academics  for    England,  like  tlio.se  ol' 
France,  11.0.3.'3-1 1,0.38. 
Ger>uavy. 

iMcteorologv  greatly  jii'ijinoted  m  Gi^i'inany,  10,33!', 


Kew  a  good  position  for  an  observatory.  10,323. 
See  Observatories. 

Laljoratories. 

Necessity  for  a  State  physical  laboratory ;  scientific,  not 

educational ;  administered  separatelv  from  chemistry, 

10..3.')(i-10,;WO.  10,441. 
Desirability  (if    having    a     State    chemical    laboratory, 

1<1,35(.;,  ■l0.413-10,42:i,  1(1,441. 
Importance     of    a   metallurgical    laboratory;    it    might 

form  a  portion  of  a  State  physical  laboratorv,  10,411- 

10,415,  10.441,  10.96.3-1(1,975. 
Fine  jmvate  laboratory  of  Lord  Lindsay,  10,420. 
State  physiological  laboratories  desirable,  H*,4.34, 10,441. 

Lectures. 

Officers  of  State  scientific  institutions  should  give  lec- 
tures, 1(>,425,  10.42G,  10,441. 

Liiul.-^Oij,  Lord. 

Superior  private  laboratory  of  Lord  LiTulsay.  10,420. 

Loudon. 

State  laboratories  shoidd  be  founded  at  first  as  near 
London  as  possible,  l(*..'i(i7. 

Mel,aiurtj!i. 

A  metallurgical  laboratory    nnght  form  a  ]iortion  of  a 

GovcrnnuMit  physical  laboratorv,  H).l  1 1-10,4  1;">.  10,441, 

10,!H;.3-I0.!I7.3. 
llhi  si  rations  sluiwiuu.'  iicces;silv  fur  a  national  nicfallurgical 

laboratory.  I0.!'(;3    10.:i7o.' 
i'jioruioii.s  nulionai    itnporlanee  of  in\-csl.igaling  the  pro- 

licrties  oC  iliireieut    kimls   of  iron,    for"  artillery,   &c.. 

10,!»l):!-l(),97l, 

]S}elrnrolo<i,i. 

.Meteoroiugieal   Olllee   is   doing  well,  l)ut    not  ah   that  is 

rcipured;   it   slionld   act  in    cimcert  with  colonics  and 

foreign  nations,  I(l,:i2:)-I0.3  19. 
l.iH'al   nu4,nm)lofiy   is   useless:  it    should   be   studied  all 

over  the  snrfiHv  of  the  globe.  I0,33S. 
On  the  eonlinent.  !;reat  attetdion  is  jiaiil  10  meteorology, 

in,:(;i9. 

Miuislrr  if  Sri.  ucc. 

A|)|iointn)cnl  of:!,  M  inistcr  of  Science  essential ;  preferably 
he  .sbuuld  be  for  science  only;  he  should  have  a  i)crnta- 
nent  undcr-scerctary,  Ike,  10,980-10,981. 
MiL^enuis. 

Importance  of  ha\'iug  a  State  nnisciim  of  nin chines, 
.seiculjilc  in^lrunu'iits,  .V:c..  like  1  he  ConsL'rv.doire  ilei 
Arts  et  Melier,s,  10,4;S  l-ll), 4  12. 
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Strange,  Lieut. -Col. —cont. 
"Natural  History. 

Every  means  should  be  taken  by  Government  to  advance 

natural  history  science,  by  attaching  naturalists  to  ships 

of  the  Royal  Navy,  extension  of  collections,  &c.,  10,42'!- 

10,432,  10,441. 
Observatories. 

Greenwich   Observatory  fulfils  its  purpose,  but  is   not 

adapted  for  the  extended  observations  now  renuired, 

10,315-10,328. 
Observatories  for  study  of  the  sun  should  be  erected  in 
__  England  and  the  colonies,  10,316-10,328. 
Kew  Observatory;    photographic   sun    observations  not 

now  made ;  Mr.   Gassiott's  grant  to    Kew ;  study  of 

the  sun  not  provided  for,  10,318-10,324. 
Seven    observatories    imdcr    control    of    Meteorological 

Office,  10,329-10,349. 
State  observatories  essential  for  physical  astronomy  and 

terrestrial  physics,  10,411, 
Original  Research. 

Men  capable    of    research    should    not   teach    elements, 

10,361. 
State  laboratories  should  be  open  for  pursuit  of  research 

to  others  besides  their  officers,  10,363-10,368. 
Pensions. 

Pensions  desirable  for  members  of  a  scientific  council, 

11,002,  11,003. 
Photography. 

Photographic  sun  observations,  irregularly  made  at  Kew, 

have  ceased  ;  continuity  of  such  observations  is  essen- 
tial, 10,313-10,321. 
Physics. 

Necessity  for  a   State   physical  laboratory,  for  scientific, 

not  educational,  purposes,  10,350-10,380,  10,441. 
Physiology. 

Importance  to  physiologists  of  accurate  thermometers. 

10,433. 
Desirability  of  having  State  physiological   laboratories, 

10,434,10,441. 
Royal  Society. 

Grant   given   by   Royal   Society   for   spectroscopic    sun 

observations,  10,318. 
Funds  for  Meteorological  Office  are  managed  by  a  com- 
mittee of  the  Royal  Societj;.  10,329-10,349. 
Royal  Society  stands  iijion  a  different  footing  to  other 

scientific  societies,  10,469-10,4/4. 
10,000/.   (instead  of  1,000/.)  should  be  allowed  to  Royal 

Society  for  science  purposes,  11,040-11,051. 
Russia. 

Meteorological  science   is  greatly  promoted  in   Russia, 

10,339. 
Science. 

National    advantage    of  cultivation    of   all    branches    of 

science;  Government  should  aid  this,  10,313,  10,314, 

11,0.39-11,051. 
Government    scientific    institutions;     their   insufficiency 

and   want   of    system ;    enumeration    of    institutions 

■which  should  be  supported  by  the  State,  10,315-10,442, 
Meteorology  in  England  has  no  scientific  basis  whatever, 

10,333. " 
Importance  of  State  metallurgical  mvestigations,  10,963- 

10,9/5.  ,     .     ,      ,1 

Unsatisfactory  position  of  science  in  England  ;  it  should 

be  brought  fully  before  the  nation,  through  Parliament, 

10,976-10,980. 
Importance  of  appointing  a  Minister  of  Science  and  a 

consultative  council,  10,980-11,038,  11,047,  11,048. 

Scientific  Societies.  _  ■  i      ■ 

Importance  of  existing  scientific  societies ;  aid  given 
them  by  Government;  accommodation  at  Burlington 
House ;  under  one  roof,  several  societies  might  use  one 
theatre,  !ibra:iy,  &c.,  10,443-10,476,  11,037. 
Absence  of  private  scientific  societies  on  the  continent, 
11,037. 

Standards'  Office. 

Standards'  Office  ;  its  recent  development ;  valuable  ap- 
paratus possessed  by  it ;  it  maintains  m  its  integrity 
the  units  of  length,  weight,  and  capacity ;  extension 
requisite,  10,381-10,416,  10,441. 

AIRY.  GEORGE  B.,  Esq.,  C.B.,  F.R.S.     (Index  of  bis 
Evidence.) 

Academies  of  Science.  i7„„io,.,l . 

Objection  to  a  paid  academy  of  sciences  for  i^ngf ".   ' 
they  have  been  useful  in  Russia  and  Lrance,  10,o-i, 
10,540. 
2C060.— n, 


Atry,  G.  B.,  Esq.— cont. 
Admiralty , 

Approval  of  Greenwich  Observatory  being  under  tlie 
Admiralty,  10,524-10,528. 

Apimratusfor  Science  Purposes. 

Want  of  mathematical  knowledge  of  makers  of  scientific 
apparatus,  10,494,  i0,49.0. 

Museums  of  scientific  instruments  might  be  advan- 
tageous, 10,495. 

Liberality  of  Admiralty  in  regard  to  Greenwich  Observa- 
tory apparatus,  10,527,  10,528. 

Universities  should  have  accessible  ap]iaratus. for  jn-osc- 
cuting  scientific  research,  10,532-10,537. 
Astronomy. 

Public  observatory  for  researches  in  iibysics  of  astronomy 
desirable;  Astronomer  Royal  might  control  it;  only 
Government  could  institute  it,  10,480-10,492. 

In  proportion  to  other  sciences.  Government  has  done  too 
much  in  favour  of  astronomy,  10,519,  10,520. 

Astronomy  and  navigation   are   the  objects  for  which 
Greenwich  Observatory  was  established,  10,524. 
Cambridge  JJnitersity. 

Cambridge  University  the  best  source  for  scientific 
education  ;  too  much  confined  to  pure  mathematics  ; 
change  of  examiners  desirable,  10,496-10,510,  10,538, 
10,539. 

Professorial  and  tutorial  teaching  at  Cambridge  should 
be  connected,  10,501,  10,602. 
Chemistry. 

Government  has  hitherto   done  too   little  (in  proportion 
to  other  sciences)  for  chemistry,  10,519,  10,520. 
Continent. 

More  done  for  science  on  the  continent  than  in  England, 
10,560-10,565. 

Council  of  Scientific  Advice. 

Objection  to  a  permanent  paid  council  of  scientific  ad- 
vice ;  Government  should  call  ujion  special  persons, 
10,492-10,494,  10,513,  10,514,  10,522. 

Examinations. 

Examinations    at     Cambridge ;     want     of     science     in 
examiners;  examiners  foreign  to  Cambridge  desirable  ; 
changes  are  impending,  10,496-10,510, 10,538,  10,539. 
France. 

Paid  academies  of  science  have  been  found  serviceable  in 
France,  10,521. 
Governmejit. 

An  observatory  for  researches  in  physics  of  astronomy 
could  only  be  instituted  by  Government,  10,480- 
10,488. 

Aid  of  Government  funds  should  be  given  for  special 
scientific  investigations,  10,492-10,494. 

Government  could  not  undertake  to  promote  investiga- 
tions in  natural  philosophy,  10,511,  10,512. 

Government  aid  might  be  given  to  science  where  private 
exertion  has  been  made;  many  new  Government  in- 
stitutions are  not  requisite,  10,513-10,518. 

Approval  of  the  Government  Grant  Committee,  10,515. 

Government  has  hitherto  done  too  much,  in  proportion, 
for  astronomy,  and  too  little  for  chemistry,  &c., 
10,519,  10,520. 

Better  for  Government  to  get  advice  when  necessary, 
than  to  have  a  paid  consultative  council,  10,522. 

Scientific  societies  and  Government  need  not  be  more 
closely  connected  than  at  present,  10,541. 

Approval  of  Royal  Society  as  scientific  adviserof  Govern- 
ment, 10,543-10,559. 

Grants  for  Science  Purposes. 

Government  grants  for  science  best  given  to  those  who 

require  assistance,  to  be  employed  at  their  convenience, 

10,480-10,620. 
On  the  continent,  university  funds  are  provided  by  the 

State,  10,563,  10,564. 

Greenwich  Observatory. 
Greenwich    Observatory  might  have  a   department  for 
physics  of  astronomy  ;  room  might  be  made  by  degrees, 
10,477-10,488. 

Objection  to  great  amount  of  printing  done  for  Crcen- 

mch  Observatory,  l(t,488,  10,499. 
Meteorological  and  magnetic  observations  are  carried  on 

at  Greenwich;  approval  of  this,  Ht,490-10,4!i2. 
Approval  of  Greenwich   Observatory  being  under  the 

Admiralty,  10,524-10,528. 
Greenwich   Observatory  was  established  for  astronomy 

and  navigation;  the  latter  is  its  main  object,  10,524- 

10,528. 


Magnetism.     See  undef  Meteorology, 
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Airy,  G.  B.,  Esq. — cont. 
Math^natics. 

Want  of  mathematical  knowledge  of  scientific  apparatus 

makers,  &c..  I0,4i)4.  10,495. 
Pure   mathematics    too    much    studied    at  Cambridge, 

10,196-10,41)8. 
Mathematical  tripos  examinations  at  Cambridfj;c  should 
be  conducted  j)artly  by  examiners  not  l)fionffing   to 
University.  10,r)0r,. 
Meteorology . 

Meteorological    and  magnetic    observations   should    be 
carried  on.  as  at  present,  at  Greenwich,  10,490, 10,491. 
Minister  of  Education . 

Minister    of    Education    not    necessaiy  for    control  of 
Greenwich  Observatory,  10,r)2-1. 
Museums. 
Museums  of  scientific  instruments  mi^ht  be  advantageous, 
but  mathematical  education  is  what  is  really  wanted. 
10.494,  10.4!J.'). 
Natural  PUJosoplnj. 

Government  could  not  undertake  ]>r()[noti(m  of  investi- 
gations in  natural  philosopby,  10,511,  l(i,51^. 
Navigation. 

Navigation    is   the   main    object    for   which    Greenwich 
Obseri-atory  was  established,  10,5l'4-10,52S. 
Observatories. 
A   public  observatory  for  researches  in    the  jihysics  of 
astronomy    desirable ;     meteorological    and    magnetic 
observations  should  be  continued  to  be  carried  on  at 
Greenwich,  10,480,  10,49(t.  10.491, 
See  Greenwich  Observatory. 
Original  Research. 

Government  could  take  no  action  in  regard  tu  promotion 

of  research,  10.511,  10,512. 
Tlie  larger   the  estabhshment,  t!ie  likelier  its    head  to 

pursue  research,  10.529-10,5;:il . 
Universities  should    afford  facilities    for  prosecution  of 
original  research,  10,532-10,5;.i7. 
Physics. 

One  public  laboratory  at  least,  tor  i-eKcarches  in  ])bysics 
of  astronomy,  desirable,  10,480-1 0,4 SS. 
Printing  of  Scientific  Papers. 

Objection    to   the  great  amount  of  printing    done    for 
Greenwich  Observatory,  10,488.  10.489. 
Professors. 

Teaching  of  Cambridge  professors  should    be  connected 
with  tutorial  instruction,  10.501,  10,502, 
Royal  Observatory  {Greenwich).   See  Greenwich  Obserra/ory. 
Royal  Society. 

Royal    Society,    with    its    s])ecial    committees,   the   best 
scientific  adviser  of  Government,  10,543-10,559, 
Russia. 

Paid  academies  nf  science  have  been  found   necessary  in 
Russia,  10,621, 
Science. 

Promotion    of  science    at    Greenwich    01)servatory,  ^c, 

10,477-10,565. 
More  done  for  science  abroad  than  in  England,  10.5()0- 

10.565. 
Promotion  of  ^jciencc   at   Caniliridge  University.  iO.iiUi- 
l(),51(t. 
Seientifc  Socielles. 

Closer    connexion    between     Government  and    scientific 
societies  not  desirable,  10,5-11. 
Sjii'ctr'tscn]>g. 

Spectroscojiy    bati    bi-cn    stuilied   more   actively    on     the 
continent  than  \\\  England,  l(»,5(;i,  ]ll.5r>:-i, 
Standiirih'  Oc/u/r/inenl. 

Standards'  Office  i.s  really  directed    by  the  War(h-n  (not 
by  a  Commia^^ion) ;  aiijiroval  of  this  ;  it  should  be  con- 
fined to  its  own  subject.4,  10,489,  10,492, 
Universttie.H. 

Universities    sbouhi    oiler    all    I'acdities    lor  pro.steuting 

original  renearcb,  10,5.'i2-IO,.'j.'i7. 
On  the   continent.    University  funds    arc     provided    by 
(Government,  10,5'il. 

.(OULK.    .1  AMI-IS     I'lti'lSCOTI',    Ksu.,    D.C,L..     KR.S. 
(Index  of  bis  Evidence.) 

Apparatus  for  Scieucc.  l^iAr/iiru'.s . 

Advantage  of  having  scienl,i(if;  app;ir;itiiH  i;\bil)itc,d  in 
museums;  patented  apparatus  being  s[iecially  distin- 
guished, 10,578,  iu,r>H(i-u\j,HU,  io,(i{;M-]o.(i7o, 

Desirability  of  State  aid   lieing  given  towards  scientific 

apparatus  for  rcst;arcli,  10,fi07--l(),(i'i'J. 
Importance  of  correct  scientific  in.4trnnicni,.y  ;  (iovennncnt 

might  aid  in  this  direction,  lU,(J34-10,(i;j8, 


JoL'LE,  J.  P.,  Esq. — cont. 
Astronomy. 

More  observatories  are  wanted  for  watching  astronomical 

phases,  10,572. 
Expeditions  for  observing  eclipses,  transits,  &c.  should 
be  sent  out  more  frequently,  10,639-10,645. 
Catalogues. 
State  aid  should  be  given  towards  publication  of  scientific 
catalogues ;  Royal  Society's  Catalogue  should  be  pub- 
lished wholly  at  Government  expense,  10,603-10,606. 

Council  of  Scientific  Advice. 

A  board  of  science  might  be  created,  to  receive  sugges- 
tions  from  scientific  societies,  and  to  advise  Govern- 
ment, 10,661-10,665. 
Government. 

Science  should  be  more  promoted  by  Government ;  aid 
should  be  given  to  observatories,  museums,  libraries, 
catalogues,  laboratories,  expeditions,  &c.,  10,567- 
10,673. 

In  scientific  matters  Government  might  have  a  board  of 
science  to  advise  them,  10,661-10,665. 

Government  assistance  to  science  would  tend  to  encourajije 
local  effort,  10,667. 
Grants  for  Science  Purposes. 

(iovernment  grants  should  be  made  towards  observa- 
tories, museums,  libraries,  laboratories,  societies,  &c., 
1(1,567-10,673. 

Laboratories. 

Public  laboratories,  with  apparatus,  are  needed ;  they 
might  be  connected  with  local  institutions,  10,612- 
10,632. 

Libraries. 

Funds  for  establishing  libraries  should  be  furnished  by 

Government.  10.5!HJ-10,602. 
Libraries  round  Manchester  wanted,  10,602, 
Manchester. 

Erection  of  an  Observatory  near  Manchester  desirable. 

10,5/2. 
Government  aid  desirable  to  render  more  complete  the 
museums  of  Manchester  ;  patented  inventions  wanted. 
10,581-10,590. 
Manchester  Philosophical  Society;  its  important  library; 
want  of   funds.  Sec,   10,596-10,602,    10,609,    10,620. 
1(1.671-10,673. 
Towns  surrounding    Manchester  should  have   hbraries, 
10,602, 
Museums. 

Importance  of  museums  ;  they  should  be  numerous  and 
accessible ;  Government  should  aid  local  efi'ort  in  their 
establishment  and  promotion,  10,578. 
In  a  museum  of  machines,  iirocesses,  &c.,  those  patented 
should  be  specially  distinguished,  10,668-10,670. 
Observatories. 

More  State  observatories  desirable,  for  study  of  the  sun, 
winds,  tides,  &c.,  10,568-10,577- 
Original  Research. 

State  aid  wanted  for  original  research  ;  laboratories,  appa- 
ratus, &c.  should  be  provided  ;  personal  expenses  of 
inijuirers  should  t)e  allowed,  10.607-10.633. 

Pa/n,/s. 
Importance   of  patented   inventions  being  exhibited  in 
museums,  and  specially  distinguished  from  those  not 
j)atcnted,  10,590.  10,(ii;8-10,670. 

Registration  of  Mortality. 

More  complete  registration  of  disease  and  mortality 
wanted  ;  it  shoulil  be  carried  out  by  Government. 
10,646-10.653. 

Royal  Socie/g. 

Government  should  Ijuar  the  whole  expense  of  publication 
of  the  Royal  Socii-iy's  Catalogue  of  Scientific  Papers. 
l(t.6"3. 
Royal   SiKnety  should   lio  nblc  to  recommend  scientific 
ex]iedition3  to  Govern.  ;cnt,  10,641. 
Science. 

Government  should  give  greater  aid  to  science  in  regard 
to  adulterations,  sewage,  registration  of  disease,  &c., 
lo.5(i7-lo,673. 

Local  effort  for  science  would  be  stimulated  by  Govern- 
ment aid,  10,66/. 

Scientific  Societies. 

Philosophical  Society  of  Manchester;  importance  of  its 
library;    want  of  funrls,   &c.,    10.596-10,602,   10,609, 
10,620,  10,671-10,673. 
Goveniiiicut  aid   to  scientific  societies  desirable,  10,6/1- 
10,673. 
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Joule,  J.  P.,  Esq. — cont. 
South  Kensington. 

PatentMuseum,  South  Kensington;  it  would  be  suffi- 
cient, if  complete,  10,51)5. 

Survey  Expeditions. 

Scientific  expeditions  should  be  more  fi-equent,  and  on  a 
larger  scale,  10,639-10,645. 


THOMSON,    Sir    WILLIAM,    F.R.S.      (Index    of  his 
Evidence.) 

Apparatus  for  Science  Purposes. 

Apparatus  for  a  State  physical  laboratory  would  he  ex- 
pensive; funds  should  not  be  limited  to  a  fixed  en- 
dowment, 10,702-10,714. 
Astronomij . 

Importance    of     proinotinj^     research    in    astronomical 

physics  ;  observatory  wanted.  10,681,  10,697. 
In  proposed   council  of  scientific   advice,   astronomical 
physics  should  be  separately  represented,  10,690„ 
See  Tides. 

Cambridge  University . 

Severity  of  examinations  in  Cambridge  Senate    House 
should  be  reducetl,  &c..  10,742,  10,767-10,770. 
See  Universities. 
Chemistnj . 
There  should  be  a  secured  position    for    chemists,  &c, 

who  devote  themselves  to  research.  10,683,  10,736. 
Government  (by  advice  of  a  scientific  council)   should 
promote  efficiency    of  chemical  laboratories,    10,683- 
10,689,  10,696-10,714. 

Council  of  Scientific  Advice. 

Desirability  of  having  a  council  to  assist  Government  in 
scientific  matters ;  mistakes  through  want  of  this, 
10,674-10,777. 

Approval  of  having  a  single  bodyTor  advising  Govern- 
ment, not  small  committees,  10,677,  10,678. 

A  scientific  council  should  represent  the  different  branches 
and  applications  of  science  ;  members  should  have  good 
remuneration,  and  be  appointed  for  life,  10,690- 
10,695,  10,725-10,735,  10,750-10,757,  10,766-10,766. 

Existing  governmental  scientific  departments  might  con- 
sult with  proposed  council  of  advice,  10,750,  10,751. 
Engineering. 

Importance    of    physical    laboratories    for    students    of 
engineering,  10,6S3. 
Examinations. 

Competitive  examinations  an  obstruction  to  progress  of 
science,  10,741,  10,742,  10,758. 

Examinations  should  not  be  separated  from  the  teaching  ; 
the  teacher  should  be  the  examiner,  10,741. 

Aptitude  for  research,  rather  than  examination  results, 
should  decide  awai-d  of  fellowships,  10,767-10,777. 
Fellowships. 

Fellowships  should  be  awarded  for  skill  in  scientific 
investigations,  10,767-10,777- 

France. 

"Vigorous  promotion  of  science  in  France,  10,697- 
Government. 

Government  should  be  assisted  in  scientific  matters  by  a 
council  of  advice,  10,674-10.777- 

Grants  for  Science  Purposes. 

Scientific  council  i)referable  to  Royal  Society  for  manage- 
ment of  Government  Grant  Fund,  10,734.  10,735. 
Greenwich  Ohservatori/.     See  Observatories. 

Laboratories. 

Government  (by  advice  of  a  scientific  council)  should 
promote  efficiency  of  local  laboratories,  10,68-3-10,6S9, 
10,698-10,714,  10,736-10,740. 

Importance  of  physical  laboratories  in  regard  to  tele- 
graphy, engineering,  &c,,  10,683. 

National  scientific  laboratories  should  be  freely  open  to 
amateurs,  professors,  students,  Sec,  10,743-10,746. 

Lo?idon. 
Neighbourhood  of  London  the  best  place  for  e.stablishnig 
institutions  for  research,  10,696,  10,711. 
Minister  of  Science. 

Necessity  for  a  special  Minister  of  Science,  not  under 
any  education  board.  10,747-10,749,  10,759-10,764. 

Observatories. 
Greenwich    Observatory   is  an  honour  to  the   country, 

10,681. 
An  observatory  for  astronomical  ])hysics  is  mucli  wanted, 

10,697. 


Thomson,  Sir  W, — cont. 
Original  Research. 

Government  should  devote  care  and  money  to  ])romotion 
of  scientific  research,  10,681-10,689. 

For  original  research,  there  should  be  national  labora- 
tories for  physics,  chemistry,  and  physiology,  and  an 
observatory  for  astronomical  physics,  10,696-10,714. 

Professors  should  be  allowed  time  for  original  investi- 
gations, 10,739,  10,740. 

National  importance  of  men  being  able  to  live  on 
scientific  research ;  at  present  they  cannot,  10,736- 
10,740. 

Cambridge   Senate   House  examinations  might  be  re- 
duced, with  a  view  to  research,  10,742,  10,767-10,770. 
Physics. 

Endowment  of  physical   laboratories    (under   advice    cf 
a  scientific  council)  desirable,  10,683-10.689,  10,696- 
10,714. 
Professors. 

Importance  of  professor.s  being  allowed  time  for  original 
research,  10,739,  10,740. 

Examinations    should  be    conducted    by  the    teacher, 
10,741. 
Royal  Society. 

A  council  of  scientific  advice  would  be  a  better  body  for 
administering  the  Government  Grant  Fund  than  the 
Royal  Society,  10,734,  10,735. 
Science. 

Necessity  for  a  State  council  of  scientific  advice;  mis- 
takes for  want  of  this,  viz.,  "  Captain,"  stone  and 
ventilation  of  Houses  of  Parliament.  &c..  10,674- 
10.777. 

Weights  and  measures  should  be  under  scientific  sur- 
veillance, 10,678-10,680. 

Government  should  support  institutions  for  pure  scien- 
tific research  ;  besides  Greenwich  Observatory,  there 
are  wanted  laboratories  for  physics,  chemistry,  and 
])hy3iology,  and  an  observatory  for  astronomical  physics, 
10,696-10,714. 

Necessity  for  a  special  minister  of  science  and  scientific 
instruction,  10,747-10,749,  10,759-10,764. 
Standards.     See  Weights  and  Measures. 
Students. 

Obstructions  to  students  from  competitive  examinations. 

10.741,  10,742,  10,758. 

Students  should  be  able  to  obtain  fellowships  on  showing 
aptitude  for  scientific  research,  10,767-10,777. 
Telegraphy . 

Importance    of    physical    laboratories    for    students    of 
telegraphy,  10,683. 
Tides. 
Government  should  undertake  secular  observations   of 
the  tides,  10,715-10,724. 
Universities. 
Evils    of    University  competitive   examinations,  10,741, 

10.742,  10,758. 

Universities  might  aid  students  in  promotion  of  scientific 

research,  10,742, 
University  fellowships  should  be  given  for  aptitude  in 

research,  rather  than  in   examination  results,  10,767- 

10,777. 

Weights  and  Measures. 
Want  of  better  arrangements  for  the  national  standards 
of  weights  and  measures,  10.678-10,680. 

GORE,  GEORGE,  Esq.,  F.R.S.     (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

For  original  investigation,  laboratories  should  be  pur- 
posely constructed,  10,892, 
Aix-la-Chapelle. 

Great  science  school  newly  erected  at  Aix-la-Chapelle 
cost  70,000/.,  10,825-10,836,  10,845. 
Berlin. 

Important  chemical  lal)oratoiy  at  Berlin,  10,830-l(.l,832. 
Birinii)gham-. 

No  provision  in  Birmingham  for  promotion  of  scientific 
research,  cffnrt formerly  made,  10,885,  10,908-10,919. 
Bonn. 

Great    chemical    laboratory   at     Bonn ;  instruction,  not 
research,  the  primary  object,  10,836,  10,841,  10,842. 
Carlsruhe. 

There  is  a  large  polytechnic  school  at  Carlsruhe,  10,385, 

Chmiistry. 

Chemical  laboratories  for  purely  scientific  investigations 

should  be  established  by  Goverrujieiit,  10,7<'^2-](),812. 

Important  chemical  laboratories   of    Germany,    10,822- 

10,84r). 
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Gore,  G.,  Esq. — cont. 
Council  of  Scientific  Advice. 

Desirability  of  having  a  permanent  Government  depart- 
ment for  science,  composed  oi'  salaried  officers,  10,813- 
10,818,  10,S%-1(),S!)7. 
German}/. 

More  scientific  investigations  and  important  labora- 
tories in  Germany  than  in  Enj^rland,  10,822-10,845, 
lO.y/C. 

Promotion   of    science  by  tbe    Prussian.  Government, 
10,8-IG. 
GTimlsfor  Science  Purposes. 

Government  grants  might  be  given  to  leading  scientific 
institutions  for  jmrjioscs  of  abstract  original  research, 
lO.SlJ),  10,878-10,881. 

If  State  kboratories  he  not  founded,  extension  of 
pecuniarv  aid  to  investigators  desirable,  10,88!)- 
10.S93.  ' 

Government  Grant  of  Royal  Society  good  in  jirincijdc, 
but  insufficient,  10,S;)8-10,i»07. 

Grants  to  investigators  should  include  payment  for  time 
and  labour.  10,IJ{)2-10,!)0(;. 

Loboratorie.'!. 

Government  should  c^tiibbsb  laljoratories,  conducted  by 
paid  officers,  emjdovcd  permanently  in  research  only, 
10, 782-10,812,  10,81)7. 
Nationallaboratories  should  be  solely  devoted  to  abstract 
science,  inquirers  selecting  their  own  line  of  research, 
10.810.  11.811,  10,S51-lo;S74. 
Important  laboratories  in  Germany,  10,822-10,845. 
If  State  laboratories  be  not  founded,  extended  pecuniary 
aid  to  investigators  desirable,  10,889-10,893. 
Lectures. 

Men  carrying  on  research  in  national  laboratories  should 
not  lecture,  10,804-10,81)9. 
Leipsig. 

The  largest  laboratory  on  the  continent  is  at  Leipzig, 
10,831-10,835. 

Minister  for  Science. 

Minister  for  Science  desirable ;  he  need  not  be  a  scientific 
man,  10,813-10,818. 

Orif/inal  Research. 

For    abstract    scientific    research    Government    should 

establish  laboratories,    uith    iiermancnt  investigatora, 

10,782-10,812,  10,851-10,863,  H).897. 
Scientific  investigators  in  national  laboratories  should  not 

lecture,  lD,8l)4-in,8()9,  10,863. 
State  grants  might  be  given  to  principal  scientific  institu- 
tions to  carry  on  research,  10,819. 
Less    original    research    in    this   country   than    on    the 

continent,  10.821-10,825,  10,837,  10,H3S. 
.  Every  teacher   of  a  higher   kind    ought  to    engage  in 

original  investigation,  1 0,860-1 0,8 (>3. 
Scientific  investigators  should  receive  State  aid,  if  State 

Jaljoratories  be  not  instituted,  10,889-10,893. 
Grants  to  investigators  should  include  payment  for  time 

and  labour,  10,IJ02^10.9nf;. 

Physics. 

Laboratories    for    investigations    in    jihysics    should   be 
estabbshcd  by  the  State,  10,782-10,812. 
PomeranifK 

State  laboratory  at  Griefswald,  in  Pomcrania,  10,835. 
Prnff'ssors. 

State  grants  for  original  reS(;areh    might    be   given  to 
chief  scicnliilf' institutions  ;  jirofcssors  to  carry  out  such 
research,  IO,Hl9.  10,87H-lO,H81. 
l^Ii[fh-class  ficientilic  teacher^fshould  be  also  investigators, 
10,8f;0-l(),l^(;3. 
Prussia.      Si'C  (!ri-tfiarn/. 
Royal  Society. 

Royal  Society  tlic  Ijcsfc  scientific  body  to  advise  (Jovcrn- 

mentat  present,  10,894. 
Approval  oI'  GoviTTinicnt  (Jrant  sysl,i^ni  of  Kiiyal  Society, 
but  ruLHHiiit  is  iiiNiilIlcient,  IU,W)H-\0.'.H)7.  ' 
Schfjob. 

Im|)orLant     polytccliiiic     j^chooh     ;it     Aix-la-Cliapcllc, 

(Jw.r]sruhc,  .Hic,  IO,^(2}-IO,845. 
All    our   .schools    shoulrl    have    seirritifie    licad    (nastcrs. 
10,8-18. 
Science. 

Government  should    pKiinotc   scicnrr:    ]iy    (stiiblishmcnt 
of  ]ahora,torit;'!    unricr     ym]    officers,     ]0,782-I0.8]2, 
10.851-10,H93. 
A     permanent     Government     dcpartirient     for    science 

desirable,  10,8]3-I0,H18,  IO,W51-10.8(;0. 
JjcaiHng  scientific  institutionM  should  receive  State  aid 
for  conducting  research,  10,819,  10,878-10,881. 


Gore,  G.,  Esq. — Science — cont. 

Promotion  of  science  on  the  continent  greater  than  in 

^  England,  10,821-10,846. 
,  Science  must  be  more  encouraged  by  the  Government 
and  Universities,  10,847-10,850. 
Scliools  shoidd  have  scientific  head  masters,  10,848. 
Investigation  makes  a  more  accurate  teacher  of  science, 
10,860. 

Sec  Grants  for  Science  Purposes. 
Siuttrjari. 

Large  polytechnic  school  at  Stuttgart,  10,835. 
Teachers.     See  Professors. 
Universities. 
Science    must    be     more     encouraged   in    universities ; 
colleges  should  have  a  scientific  department,  10,847- 
li).8,50. 


CARPENTER.  WILLIAM  B.,  Esq.,  M.D.,  F.R.S,  (Index 
of  his  Evidence.) 

Piology. 

No  encouragement  for  biological  science ;   Government 
or  Universities  should  provide  for  higher  researches 
and  teaching,  10,920-10,929. 
State  aid  to  deep-sea  researches,  10,930-10,935. 
Sea^  captains,  &c.  should  be  induced  to  collect  natural 
history  specimens  ;  many  museums  are  thus  enriched 
10,936-10,939. 
Government    should     institute    biological    laboratories 
10,942-10,951. 
British  Mvscum. 

British    Museum,   if  removed,  might  have    a  biological 
laboratory  connected  wich  it,  10,915. 
Brown  hislitaiion. 

Brown    Institution  founded    for   study   of  diseases  of 
animals;  used  fur  research,  10,948-10,950. 
Cambridge  Univerdty. 

More  should  be  done  for  science  by  Cambridge  Universitv 
10,929,  10,!)54.  ^ 

Chemistry. 

Chemical  science  is  in  a  better  position  than  biological, 

Deep'Sea  Dredging.     See  Original  Research. 
Fellowships. 

University  fellowships  should  be  devoted  to  men  engaged 
in  scientific  research,  10,929,  10,954-10,956. 
France. 

Science  is  considered  a  profession  in  France,  10,923. 
Germring. 

Professional    occupation    for    students    of     biolo-'v    in 
Germany,  10,921-10,924. 
Government. 
Government    should   promote    biological    teacbin'T    and 

research,  10,920-10,961, 
Council  of  Royal  Society  the  best  scientific  adviser  of 

Government.  10,930-10,941. 
Go\'ernment    aid    to    circumnavigation    expedition.   &c 
10,930-10,935. 
Grants  for  Science  Purposes. 

Liberal  provision  by  Go\-ernmcnt  for  dee]i-sea  researches 
and  circumnavigation  expedition,  10,933-10,935. 
Labor  nlnries. 

Desirability  of  having  Government  biological  laboratories, 
^  each  under  a  pcrnumeiit  officer,  10,922.  10.!)42-10.951. 
State  pbysiulogical  laboratory  needed .;  no  body  has  funds 
for  this;  it  might  be  attached  to  proposed  School  of 
Science,  10,922,  10.!M2.  10,944,10,946. 
For  marine  natural  history   a  laboratory  on  the   coast 
>vould  be  essential,  10,946. 
London  University. 

UniviTsdy  of  Jjinuhni  might  be  empowered  to  take  up 
higher  mid  special  prientific  teaching,  10,926.  10,952, 
10.:)53.  ^         '  ' 

Metropolitan  College  of  Scinire  (proposed). 

I'ropijsril  College  of  Scirnee  might  have  a  iihysiological 
laboratory  iittaclinl,  U),!M6. 
Mn.srnnis. 

Valuable  natural  Instery  specimens  supjdied  to  museums 

by  sea  captains,  &c.,  (0,936-10,9.38. 
Museums  should  not  rely  upon  trade  collectors,  10,960. 
Natural  JLislorg  Specimens. 

Naval  officers,  &c.  should  be  induced  to  collect  natural 
In^tory  specimens,  and    results  should  be   imblished 
10,9;h;-10,939,  10,961. 
Trade  collectors'  specimens  should  not  be  relied  on  for 
museums,  1(»,960. 
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Carpenter,  Dr. — cont. 
Naval  College. 

Professor  of  the  Naval  College  slioukl  interest  students 
in  biology,  and  publish  results  brought  to  him,  10,!>:}8, 
10,957-10,93^,  10,961. 
Orirjinal  Research. 

Provision  should  be  made  by  Goviirnment  or  Univer- 
sities for  carrying    on  physioloo;ical  research,  10,922, 
10,929,  10,942--10,951. 
University  fellowships  should  be  given  to  men  employed 

in  original  research,  10,929. 
Provision   made   by    Government   for    carrying   on    the 

deep-sea  researches,  10,930-10,935. 
Royal  Navy  officers,  &c.  should  collect  specimen?  with  a 
view  to  research,  10,936-10,939. 
Oxford  University, 
Oxford  University  should  do  a  great  deal  more  to  pro- 
mote science,  10,929. 
Fhysioloyy.     See  Binloijy. 
Professorships. 

Numerous  professorships    of  biological  science  in  Ger- 
many, 10,922. 
Royal  Navy. 

Officers  of  Royal  Navy  should  be  induced    to   collect 
biological    specimens  ;    results    should    be    pubHshed, 
10,936-10,939,  10,961. 
Royal  School  of  Mines. 

Royal  School  of  Mines  the   only  institution  at    which 
higher  teaching  is  given;  its  development  would  be 
most  important,  10,925,  10,929. 
Royal  Society. 

Royal  Society  the  best  scientific  adviser  of  Government; 
liermanent    connexion    with    Government    dcsiral)le, 
10,931,  10,940,  10,9-11. 
Science. 

Promotion    of    biological    science;    State    aid   required, 

10,920-10,961. 
Science  more  a  profession  in  Germany  and  France  than 

in  England,  10,921-10,92-1. 
Greater  aid  to  science  should  be  given  by  universities, 
10,922-10,929.  10,954-10,956. 
See  Original  Research. 
Scientific  Publications. 

Government  should  publish  results  obtained  from  expe- 
dition collections,  &c.,  10,939,  10,957-10,l'5.'(. 
Students. 

Good  opportunities  for  students  of  biology  in  Germany, 
10,922. 
Survey  Expeditions. 

Government  provision  for  deep-sea   dredgings  and  the 
circumnavigation  expedition,  10,930-10,1'35. 
Unii^ersilies. 

Universities  should  give  greater  aid  to  science,  10,922- 

10,929,  10,954-10,956. 
Universities    should    make   provision    for  promotion    of 

physiological  research,  10,922-10,929, 
Fellowships  should    be  given  by  universities  for  main- 
tenance of    scientific   investigators,   10,929,   10,954- 
10,956. 

See  Cambridge  University,  &:c. 


FRANKLAND,  EDWARD,  Esa.,  Ph.D.,  D.G.L.,  F.R.S. 

(Index  of  his  Evidence). 

AslronoJny . 

Government  laboratory  for  astronomical  physics  dcsiraljle, 
11,064-11,0/3. 

Biology. 
Biological  laboratory  shoidd  be  provided  by  Government, 
11,064-11,073. 
Chemistry. 
More  chemical  research  in  France  and  Germany  than  in 

England,  11,053-11,061. 
Desirability  of  having  a  national  chemical  laboratory  ; 
metallurgy  might  be  combined  with  it,  11,064-11,0/3, 
Council  of  Scientific  Advice. 

Approval  of  a  scientific    council,  not  too  numerous,  all 
important    branches    being  rcpresentpd ;  it  might  ad- 
vise Government  and  the  iJench,  1 1,0/9-1  l.O^SH. 
Courts  of  Justice. 

System  of  giving  scientific  evidence  in  courts  of  justice  is 
most  objectionable,  11,074-1 1,081. 

Degrees. 

Original  research  should  be  required  for  highest  degrees 
for  science,  11,064. 


Frankland,  E.,  Esq. — cont. 
France. 

Rapid  progress  of  chemical  research  in  France,  1 1 ,053. 
Scientific  research  little  pursued   in  France  by  private 
investigators,  11,064,  11,105. 
Germany. 
Activity  of  chemical  investigation  in  Gomiaiiy,   11,053- 

11.061. 
Pursuit  of  original  research  i^  mostly  confined  to  teachers 

in  Germany,  11,064,  11,105. 
In  Germany,  e-tpcrts  employed  in  courts  of  justice,  SiC, 

are  always  placed  on  neutral  ground,  11,074,  11,077. 
Laboratories  for  original  research  in  Germany  are  con- 
nected   with    teaching    institutions,     11,092,11,093, 
11,097-11,103. 
Laboratories. 

National  laboratories  wanted  for  chemistry,  physics, 
astronomical  physics,  and  biology ;  private  inquirers 
should  be  admitted  ;  not  to  combine  teaching,  1 1,064- 
11,073,  11,089-11,091,  11,095. 
Approval  of  connexion  between  laljoratories  and  teach- 
ing institutions,  11,092-11,107. 
London. 

State  laboratories  should  be   founded  first   in  London, 
11,071. 
Medicine. 

Some  new  German  chemical  laboratories  have  u,  depart- 
ment for  inquiries  concerning  medical  jurisjirudencc, 
11,103. 

Metallurgy. 

Metallurgy  might  be  combined  with  a  national  chemical 
laboratory,  11,0/2,  11,073. 

Original  Research. 

Original  chemical  research  is  languid  in  England,  com- 
pared to  France  and  Germany,  11,053-11,062. 

No  real  advancement  in  science  without  original  research, 
11,062,  11,063. 

For  highest  degrees  in  science,  original  research  should 
be  required,  11,064. 

Government  should  institute  laboratories  for  original 
research,  11,064-11,073,  11,08.9-11,107. 

Private  workers  in  original  research  are  pecirliar  to 
England,  11,064, 11,105. 

Imijortance    of    research    m    connexion   with    teaching, 
11,092-11,107- 
Parliamentary  Committees. 

Scientific  evidence,  as  now  given  in  parhamentaiy  com- 
mittees, is  most  objectionable,  11,074-11,081. 

Physics, 

State  laboratory  fur  physics  essential,  11,064-11,073. 

Professors. 

Professors  should  conduct  research,  and  devise  researches 

for  their  students,  11,093. 
Science. 

Progress    of    chemical    science ;    more   research    on  the 

continent,  10,053-11,107.  , 

State  scientific  laboratories  essential  for  promotion    of 

science,  11,064-11,073,  11,0^9-11,107. 
Great  objection  to  present  system  of  scientific  eviilence  in 

parliamentary    committees,    courts    of    justice,    &c., 

11,074-11,081. 
Consultative  council  for  science  desirable,  1 1,079-11,088. 

See  Original  Research. 

Scientific  Societies. 

English  and  German  chemical  societie,'?  contrasted ; 
great  number  of  papers  connnunica'ed  to  the  latter, 
11,053-11,061. 

Students, 

Students  in  laboratories  should  have  researches  devised 
for  them  by  professors,  11,093. 


SABINE,    General    Sir    EDWARD,    R.A.,    K.C.B., 
F.R.S.     (Inde.K  of  his  Evidence.) 

Accommodation  for  Scic7ice  Purpose.':. 

Apjjroval   of  accommodation  for   scientific  societies   at 
Burlington  House;  extended  accommodation  for  more 
societies  desirable,  11,119. 
Board  of  Longitude. 

Royal     Society  preferable    to    Board    of    Longitude    as 
scientific  adviser  of  Government,  11,117-11,133. 
British  Association. 

Government  receive  favourably  recommendations  from 
British  Association,  11,239. 

4C  L? 
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KOYAL    COMMISSION    ON    SCIENTIFIC    INSTEUCTION,    ETC.  : 


Sabine,  General  Sir  E.— cont. 

BriMsh  Museum. 

British  Museum  should  be  more  useful  for  [jromotion 
of  knowledge ;    it    should    grant    loan    of  dujjlicate 
specimens  to  museums,  11,119,  11,264-11,271- 
Burlington  House.    See  Accommodation/or  Science  Purposes. 
Catalogues.     See  Scientific  Publications. 
Council  of  Scieniijic  Advice. 
Desirability  of  Government  having  a  consultative  council ; 
preference  given  to  Royal  Society  over  a  re-constituted 
Board  of  Longitude,  11,117-11.133,  11,1/0. 
Deep-sea  Dreilgings.     See  Snrvnj  Expeihlinnx. 
'Examinations. 

Desirability  of  Govoniment  encouraging  provineial  scien- 
tific lectures,  accompanied  by  examinations,  ll,llf'. 
Government . 

Repoi-t  on  methods  by  which  Government  could  promote 

position  of  science,  11,117-11,136, 
Willingness  of  Go\'ernnient  to  entertain    recommenda- 
tions of  Royal  Society  and  British  Association,  11,1!)9- 
11,1*00.  11,239. 
Different    branches    of     science    being   under    different 
Government  departments  is  not  found  inconvenient, 

n,23;i 

Scottish    Meteorological    Society    has    a    fair    claim    on 

Government,  11,243-11,256. 
Government    Grant    Committee.      See    Grants  for    Science 

Purposes. 
Grants  for  Science  Purjioses. 
Royal  Society  Government  Grant;  it  has  been  of  great 

service ;    it  should  not  be  limited  to    1,000?. ;    if  in- 
creased, it  would  necessitate  new  arrangements,  ll,inf>- 

11,16!). 
Report  of  Government  Grant  Committee  as  to  improving 

position  of  science  by  the  State,  ll.liy. 
Frequent  special  grants  have  been  made  by  Government 

on  application  of  Royal  Society,  1 1 ,139-1 1,145,  11,1 98, 

ll,i:)y,  11,239. 
No  Government  grant  exists  for   reward  of   discoveries, 

U,179-11,1H2. 
Lectures. 

Provincial  scientific  lectures,  with  examinations,  should 

be  established  by  Government,  11,119. 
Ldbraries. 

Establishmentof  provincial  libraries  should  be  encouraged 

by  the  State,  11,119. 

Magnetic  Department. 

Magnetic  Department  admirably  conducted ;  Royal  So- 
ciety consulted  respecting  surveys  by  Government, 
11,200-11,211 

Meteorological  Deparfmenl. 

Meteorological  Department ;  its  satisfactory  state ;  ex- 
pense 10,000/.  a  year  ;  managed  liy  eight  members 
nominated  by  Royal  Society,  11.212-11,263. 

Meteorological  Office  has  two  observatories  in  Scotland, 
11,243. 

Scottish    Meteorological    Society    supplies    material   to 
Registrar  General;  it  has  a  fair  claim  on  Government; 
more  sanitary  than  meteorological,  1 1,243-1  l,25(i. 
MusevTus- 

Formation  of  provincial  museums  should  be  encouraged 
by  the  State;  duplicates  from  British  Museum,  i<ic. 
should  be  distributed  to  them.  11,119,  11,264-11.271. 

Desirable,  generally,  that  museums  should  be  teaching 
institutions,  11,271,  11,272, 
Naturfit  iHstorif  Specimens. 

Duplicates  f'ronr    Briti.sh    Museum,   &.c.   .sliould  bo  dis- 
tributed   to     provincial     museums,     1I.11!»,     l],264- 
11,271. 
Ohservulories.      Sec  Mc/enrnlogi/. 

Pensions. 

Civil    Service    I'ension    List    sliould    \ir    iniguieuti'd  for 

science  rewards.  11.119,  ll.i:i4,  I  1 .179-1 1 ,1H_'. 
Government  Grant  (^imniiLtee  can  award  amiuitieM  ;  unt 

desirable  tlicy  should  <U,  so,  11,172,  11.173. 

Roytd  Socinly. 

Administratinn   of  (ioveriiuiciit   GraTit  by  Royal  Society, 

11,109-11,169. 
Royal  Society  the  licst  .'icientiric  adviser  "('  the  (iovcrti- 

ment,  11,117-11.133,  11.170. 
Koyal  Society  Catalogue  of  Scientific  Papers;  jircpared 

by  Society,  and    |(ublished   at  (government  expense, 

11, ik;j-|  1,197. 

Royal  Society's  recommendations  willingly  attended  to 
by  Government,  ll,13.'i-l  1.145.  1 1,I9H,  1 1,199,  1 1,239. 
Sec  Grants  for  Scini.ce  Purposes. 


Sabine,  General  Sir  E. — cont. 

Schools. 

Teaching  of  physical  science  in  schools  should  be  pro- 
moted by  the  State,  11,119,  11,120. 
Science. 

Promotion  of  science  by  Royal  Society,  11,109-11,272. 

Government  rewards  should  be  given  to  scientific 
discoverers,  11,119,  11,179-11,182. 

Rejiort  of  Government  Grant  Committee  as  to  improving 
position  of  science  by  the  State,  11,119, 

No   inconvenience  from   different    branches   of  science 
being  under  different  Government  departments,  11,233. 
Scientific  Publications. 

National  scientific  publications  should  be  more  exten- 
sively circulated,  11,119. 

Government  Grant  Committee  has  contributed  towards 
scientific  publications  in  special  cases,  11,172-11,1/8. 

Royal  Society  Catalogue  of  Scientific  Papers ;  expenses 
nf  ])ublication   defrayed    by  Society  and   Government, 

ll,iy.vii,l97. 

Scientific  Societies. 

Approval  of  Government  providing  accommodation  for 
scientific  societies,  as  at  Burlington  House,  11,119, 
Scotland. 
Meteorological  Office  has  two  observatories  in  Scotland, 

at  Glasgow  and  Aberdeen,  11,243. 
Scottish    Meteorological    Society  has   a   fair    claim   on 
Government,  11,243-11,256. 
Survey  Expeditions. 

Recommendations  of  Royal  Society  respecting  di-edging 
expeditions;  favourably  received  by  Government;  one 
expedition  now  preparing,  11,823-11,240. 

FROUDE,    WILLIAM,     E.sq,,    F.R.S.       (Index    of    his 

Evidence.) 
A  diuiralfg . 

Aduiiralty  committee  on  designs  of  ships;  recommended 
investigations   on   oscillation   of  ships,   &c.,    11,289- 
11,2!I7. 
Willingness  of  Admiralty  to  promote  scientific  investi- 
gations. 11,298, 11,300,  ii,:ji7,  u;m,  11,343. 

Apparatus  for  Science  Purposes. 

Physical  apparatus  costly;  saving  of  expense  by  experi- 
menters constructing  their  apparatus,  11,300,  ll,.3(il. 
British  Association. 

Scientific    council   preference   to    British  Association  as 
adviser  of  Government,  11,309. 
Council  of  Scientific  Advice, 

Approval  of  a  scientific  consultative  council ;  preferable 
to   advisers   like  Royal  Society,   &c.,    11,281-11,298, 

Ii,:i08-1 1,310. 

For  a  scientific  council,  a  numerous  body  would  not  be 
necessary,  1 1,;^2.V1 1,;J27,  11,3^^7-1 1,34(1. 
Engiveer.'i. 

Tendency   of  engineers    to   discountenance    small  scale 
trials,  11,342. 
France. 

France  ahead  of  England,   in  many  respects,   m   naval 
architecture,  11,304-11,306. 
Goveru7nent. 

Science,  both  pure  and  in  relation  to  commerce,  should 

l)e  promoted  by  Government,  1L27(>-11.298.  11,348. 
Government  scientific  council  desirable,   11.281-1 1 ,2!)S. 

ii.;i()y-ii,3i(),  ii,32;i-n.327. 1 1.337-1  i„-i4[i, 

Grinilsfor  Science  Purjioses. 

(ilrant  of  2,000/.  for  investigations  in  naval    architecture, 

I1,:i()l),  ll.;-(16.  11,317. 
Giiiinrri/. 

i'ceuniary  importance    to  Government  of  scientific  Tne- 

thods  being  pursued  in  (picstions  of  gunnery,  11,280. 

11, .{(Li. 
Namil  Architect  lire. 

In  naval  architecture,  scientific  methods  are  of  pecxmiary 

imjiortance  to  Government,  U.280.  11,303, 
Mr.  ('bildcra'  connuittee  on   construction  of  ships;  less 

satisfactory  than  a  scientific  council.  11,287-11.298. 
I'rouKition    by  Admiralty   of  investigations  relating  to 

naval  architecture.  11,298-1 1,352. 
Superiority    of   France    in     naval    architecture,     11.304, 

\\;.m.' 

Scientific  knowledge  in  relation  to  naval  architecture 
has  greatly  increased;  considerable  improvements  may 
be  expected,  1 1 .311-1 1,. '315.  ll,3.i;i-l  1,336,  11,;543, 
1I,:144. 

Constructor  of  Navy's   dc})aj'tment   is   too   nmch  over- 
worked to  allow  of  investigation.  1 1,352. 
Sec  Scliool  of  Naval  ArcliMccfure. 
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Froude,  W.,  Esq.— cont. 
Original  Research. 
Investigations  relating  to  naval  architecture  are  willingly 

aided  by  Admiralty,  11,298,  11,352. 
Waste  of  money  in  Government  departments,  by  con- 
ducting researches  on  too  large  a  scale,  11,341- 
11,347. 
New  investigations  cannot  be  carried  on  in  Navy  Con- 
structor's department,  on  account  of  over-pressure 
of  work,  11,352. 

Practical  Instruction. 
Approval  of  theoretical  and  practical  instruction  being 
carried  on  pari  passu,  11,328-11,332. 

Royal  Society. 
A  scientific  council  as  adviser  of  Government  preferable 
to  Royal  Society,  11,310. 

School  of  Naval  Architecture. 

Good  men  have  come  from  School  of  Naval  Architecture, 

11,315,  11,328. 
Approval   of  education  being,   as   at   School  of  Naval 

Architecture,    partly      systematic,     partly    practical, 

11,329-11,332. 
Science. 

Government  should  promote  science,  both  with  regard 

to  pure  science  and  to  commerce,  11,276-11,281. 
Consultative  council  for  science  desirable,  11,281-11,298, 

11,308-11,310,  11,323-11,327,  11,337-11,340. 
Scientific   assistance   in   department  of  French  Marine, 

11,304,  11,305. 
Scientific   aclvancement  should   not  depend  on  present 

haphazard  method,  11,350. 

See  Naval  Architecture.         Original  Research. 

STEWART,  BALFOUR,  Esq.,  LL.D.,  F.R.S.       (Index 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

State  institution  for  physical  experiments  wanted ;  no 
existing  building  suitable,  11,354,  11,4.97-11,502. 
America. 

There  is  an  observatoiy  for  solar  research  in  America, 
11,364,11,476,  11,528. 
Apparatus  for  Science  Purposes. 

Government  might  ])romote  science  by  aiding  colleges 

with  apparatus,  11,354. 
Meteorological  instruments  at  Kew  preferable  to  those  at 
Greenivich,  11,455. 
Astronomer  Royal.     See  Greenwich  Observatory. 
Astronomy. 

Want  of  system  among  workers  in  astronomy  ;  provision 
for    sun    observations,    &c.    wanted,    11,354-11,369, 
11,525,  11,526. 
There  are  observatories  for  solar  research  in  America, 

France,  &c.,  11,364,  11,4/6,  11,528. 
Astronomer  Royal  should  not  be  charged  with  meteoro- 
logical observations,  11,456,  11,526. 
See  Meteorology . 

Bombay. 
There  is  a  meteorological  establishment  at  Bombay,  1 1,478. 

Calcutta. 

Calcutta  has  a  meteorological  of&ce,  11,478. 

Chemistry. 
National  importance  of  cultivation  of  chemistry,  1 1,354. 

Colleges. 
Government  might  furnish  colleges  with  apparatus,  and 
endow  professorships,  11,364. 
Council  of  Scientific  Advice. 
Paid   council    for   science    desirable;    they   should    be 
observers,  as  well  as  advisers ;  50  would  be  too  many, 
11  354,  11,377-11,387,  11,426-11,439,  11,486,  11,503- 
11^522. 

Prance. 

State  observatory  for  solar  research  in  France,  11,364, 
11,479,11,528. 

Geology.  ,  -  ,    ,  ■      i  .. 

Geology  is  among  the  sciences  which  have  received  most 
support  from  the  State,  11,354,  11,482. 

Germany.  ■     t-      i       i 

Position  of  science  better  m  Germany  than  m^  linglantl ; 

brilliant  discoveries  of  Germans,  11,388-11,394. 
German   professors  receive  State  aid  as  well  as   fees; 

adoption  of  this  plan  desirable  for  England,  11,3J-- 

11,394. 

Government.  ,    i        t  i 

Present   position  of  science  must  be  amended,  not  by 
pi-ivate  means,  but  by  Government,  11,354-11,531. 


Stewart,  B.,  Esq. — Government — cont. 
In    Germany   State    aid   is   given  to  univei'sities,   &c.. 

11,392-11,394. 
Support  of  scientific  institutions  by  Government  has  not 
tended  to  lessen  private  research,  11,415-11,425. 
Government  Grant  Committee. 

Royal  Society  Government  Grant  Committee ;  its  stoppage 
of  funds  for  working  the  Kew  photo-heliograph,  1 1 ,354- 
11,369. 

See  Grants  for  Science  Purposes. 
Grants  for  Science  Purposes. 

300?.  or  400?.  per  annum  wanted  to  continue  working  of 

Kew  photo-heliograph,  11,354-11,369. 
2,000?.  extra  wanted  for  publishing  meteorological  obser- 
^  vations,  11,354,  11,372,  11,401,  11,402, 11,435-11,445. 
State  grants  for   science  have   not   diminished   private 
research,  11,415-11,425. 
Greeuvjich. 
Chief  Astronomer  should  not  be  charged  with  meteoro- 
logy, 11,403-11,414,  11,456,  11,526. 
Greenwich  Observatory,  as  a  State  institution,  has  not 

depressed  private  research,  11,416. 
Preference   of    Kew   to   Greenwich    for    meteorological 
observations,  11,450-11,475. 
hidia. 

There  are  meteorological  establishments  at  Bombay  and 
Calcutta,  11,478,  11,527,  11,534. 
Kew. 

Sun  observations  formerly  taken  at  Kew ;  suitability  of 
Kew  for  this  purpose;  observations  might  be  continued 
by  Treasury  grant,  11,354-11,369,  11,525,  11,526. 
Kew  is  an  observing  place  of  the  Meteorological  Com- 
mittee ;  Kew  instruments  preferable  to  those  of 
Greenwich,  11,450-11,4/5. 
hockyer,  Mr.  J.  N. 

Mr.   Lockyer's   spectroscopic   sun  observations,  11,354, 
11,524. 
Magnetism.     See  under  Meteorology. 
Mauritius. 

Meteorological  Society  and  State  Observatory  in  Mauri- 
tius, 11,478. 
Minister  of  Science. 

Desirable  to  have  a  Minister  of  Science,  11,354,  11,50.3- 
11,522. 

See  Council  of  Scientific  Advice. 
Metallurgy. 

National  importance  of  cultivation  of  metallurgy,  11,354. 
Meteorology . 

Letter  on  scientific  organisation  as  regards  meteorology, 

11,354. 
Meteorological  Committee,  its  incompleteness,  want  of 

funds,  &c.,  11,354,  11,370-11,377. 
Objection  to  present  system  of  reducing  meteorological 
observations;  they  should  be  reduced,  printed,  and 
published  without  exception;  2,000?.  extra  required 
for  this,  11,354, 11,3/0-11,377,  11,395-11,402,  11,429- 
11,456. 
Meteorological  observations  must  be  taken  throughout 

the  globe,  11,354,  11,476-11,481,  11,526-11,534. 
India,  America,  France,  &c,  have  meteorological  ol>ser- 

vatories,  11,364,  11,476-11,480,  11,527-11,534. 
Meteorological  Office  should  be  directed  by  one  man,  not 
the  Astronomer  Royal,  11,403-11,414,  11,456,  11,526, 
Preference  of  Kew  to  Greenwich  for  carrying  on  meteoro- 
logical observations,  11,450-11,475. 
Meteorological  and  sun  observations  should  go  together, 
11,527. 
Observatories. 
Observatories  for   meteorology,    solar   research,    &c.    in 
India,  America,   France,  &c.,    11,364,  11,476-11,480, 
11,527-11,534. 
See  Keio,  &c. 
Original  Research. 
State  grants  for  science  have   not  impeded  private  re- 
search, 11,415-11,425. 
Patents  should   not  be  taken   for  researches   made  in 
Government  establishments,  11,487-11,496. 
patents. 

Researches  made  in  Government  establishments  should 
not  be  patented,  11,487-11,496. 
Photography. 
Photography  in  relation   to    astronomy;    Kew    photo- 
hehograph;  should  be  aided  by  Government,  as  in 
Russia,  11,354-11,369,  11,479,  11,480,  11,528. 
Physics. 

Government  institution  wanted  for  physical  experiments; 
thermometers,  standards,  &c.  might  there  be  tested, 
11,354,11,497-11,502. 

4  C  4 
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ROYAL   COMMISSION  ON   SCIENTIFIC    INSTEUCTION,   ETC,: 


Stewart.  B.,  Esq.— cont. 


Owen,  Prof. — cont. 

Fhysiolor/u.  Hunterian  Museum. 

State    physiological     laboratory    a     gi-eat    desideratum,  State  physiological  laboratory  should  be  connected  with 

n;j54.          "  Hunterian  Museum,  11,537,  11,566,  ll,5C7. 

Printiiw  of  Scientific  Papers.     See  Scientific  PnbUcations.  Kew  Gardens. 

Kvil  to  science  of  maintaining  two  such  State  institutions 

Professors.      ,       , ,         .       ^,,          .  ,             „         ^              ■  as  British  Museum  and  Kew,  11,537. 

Professors  should  receiye  State  aid  as  well  as  fees,  as  m  ^^^^^  influence  of  the  herbaria  work  at  Kew  on  the  physio- 
Germany,  U,3J--1  l,o>l.  logical  work  contemplated  to  be  carried  on  there,  11,537. 
Professor  ships.  Desirability  of  Kew  as  a  locality  for  a  State  physiological 
Government  endowment  of  professorships  desirable  for  establishment  in  reference  to  plants,  11,36/. 

fiirtlierancc  of  science,  11,35-1,  11,5^3.  Space  exists  at  Kew  Gardens  for  all  needs  of  experimental 

Pome.  botanical  science,  11,574-11,577. 

In  Rome,    Father    Secchi    undertakes   astronomy,   spec-  Laboratories. 


ti'oscopy,  &c.,  ll,5L'!f. 
Roi/al  Societi/. 

influence  of  Royal  Society  should  be  extended   by  being 
entrusted  witli  larger  grants,  1I.4LM. 
Sec  Government  Grant  Committee. 
Russia. 

Sun-photogi-aphs  are  taken  in   Russia   at   Government 
expense,  11,354,  11,3(54,  1 1,4/9,  ll,4y(),  11.5L\^. 
Science. 

Present  position  of  science,  and  its  amendment,  11,354- 
11,534. 
Scientific  Publications. 


Meteoi-ological  Committee  should  print  and  pulilish  the      Minister  for  Science. 

__■..__!     n _c     „t,- „*:. 1  1    *)r,  (       11    '(-11     11    'JTT  ■.,-.... 


iritish     Museum     has    a   chemical     laboratory,    11,537, 

11,563,  11,564. 
State  physiological  laboratory  desirable ;    it    should    be 
connected  with  Hunterian  Museum,   11,537,   11,566, 
11,567. 
Laboratories  will  be  provided  in  new  South  Kensington 
Natural  History  Museum,  11,565. 
Jjinves,  Mr,     See  Agriculture. 
Lectures. 

Lectures    proposed    to    be    given    by    British    Museum 
keepers  of  natural  history,  11,537. 
Maf/elkan  Straits'  Expedition.     See  Survey  Expeditions. 


actual  figures  of  observation,    11,354,  11,370-11,3/7, 
11.3:)5-11.402,  11,41^9-11,445. 

Scientific  Societies. 

Private  associations  cannot  properly  promote  science 
11,354. 

Spectrum  Analysis.     See  Lockyer,  Mr.  J.  N. 

Standards'  Office. 

A  State  physical  institution  wouhl  be  an  appropriate 
home  for  the  national  standards  of  weight,  &c,,  11,354, 
11,502. 

Statistics. 
Statistics  should  be  undertaken  by  Government,  aided 
by  a  scientific  council,  1 1,4S5,  1 1 ,4y6. 


OWEX,  RICHARD,  Esq.,  M.D.,  F.R.S.     (Index  of  his 
Evidence,) 

Jyricidtiire. 

Agricultural  experiments  to  be  carried  on  under  endow- 
ment of  Mr.  Bennet  Lawcs,  11,5/5. 
Bolf'jiy. 

Evil  of  competing  State  institutions  for  botany  ;  objection 
to  transferring  British    Mu3eum   collection    to    Kew, 
11,537,  n,53S. 
Survey    ex]>editions    might   c<jllect   botanical    specimens 
sufficient  to  fuiTiirdi  du|jlieatcs,  11,540. 


Minister  for  science,  with  permanent  under  secretary  and 
staff,  desirable,  11,357,  11,358,  11,545-11,562. 
Museum  of  Practical  Geology. 

Magelhan  Straits'  survey  collection  was  sent  to  Jermyn 

Street  instead  of  British  Museum,  11,541-11,544. 
Jermyn    Street  Museum  has  comjieted  for  fossils  that 
should  be  placed  in  British  Museum,  11,545. 
Museums. 

Injury    to    natural   history    by    existence   of  competing 

museums,  11,357- 
If  all  survey  collections  were  sent  to  British  Museum  it 

could  supjily  other  museums  with  specimens,  11,53;'. 
There    should    be    one    metropolitan    museum    for   all 
departments  of  natural  history,  11,546. 
See  British  Museum. 
Natural  Hislory. 

Answer  to  Colonel  Strange's  evidence  relating  to  British 

Museum,  11,537. 
One  metropolitan  museum  desirable  fur  all  dejiartments 
of  natural  history,  11,546. 
Original  Research. 

At  the  British  Museum  there   are   rooms    witii    micro- 
scopes, &c.  for  pursuit  of  research,  11,537. 
Physiology. 

State  ])hysiological  laboratory  desirable;  ii  should  lie 
connected  with  Hunterian  Museum.  11,537.  1 1  5i;(i, 
11,567. 


Kew  has  space  for  all  the  needs  of  experimental  botanical      Royal  College  of  Surgeons.     See  Hunferian  Museum. 


science,  11,574-11,577- 
See  Agriculture. 

British  Musfium. 

More  s]ient  on  antiquities,  &c.  than  on  natural  history 

at  British  Museum,  11,537. 
I'jlementary  lecturers  proposed  to  be  given  by  keepers  of 
natural  Iiist'iry  departments  of  British  Museum,  11,537. 


Sur\'('y  cnlb'ctions  rdiould  be  sent  to  British  Museum  ;  it       Science 


Royal  Society. 

Royal  Society  should  be  inti-ustcd  with  larger  funds  fur 
science  purposes,  11,570-11,573. 
Scientific  Societies. 

A  minister  for  science  would  have  ]>owcr  to  njiply  to 
the  Royal,  Linncau,  (ieological,  and  other  societies, 
1I,53!». 


rouid  thensui>]jly.S])ecimen.y  toother  museums,  11,537^ 

11,511. 
British  Mii.seiim  has  a  cbeiuical  laboratory,  microsco])e3, 

&f.,  for  juii-Hiiing  rcscarcii.  1 1,537,  11,563,  11,564. 
Harm  l.o  natural    history    from   competing    instituti(m3 

like  lirilish  Mn.sciiiii  and  Kew,  11,537. 
iiii;reii.ie(l  gruTiis  will  be  es.'^eiLtial    wlu^n  liritish  Museum 

is  transferred  to  Soutb  Kensington,  11.56'.'. 
Chfmistry. 

Cbemieal  lalioratory  in  coiuifxion    with  Hritisii  Museum, 

l],5;i7.  11,563,  ll,.06l. 
Council  ofScif'Hlific  Aflrirr. 
iJiffieidties  bi   the  way  rjf  a  considtativn  council  ;  one 

institiition   might  be    eneouviiged    at  the   cxpi'ii.sc  of 

others;    miniHter  and   pcrmaniTit  secretary  preferable, 

l],;i'j7,  11,35K,  l].5I5-M,r,6J. 
Griinlsfor  Science  Piu/k^si::, 

InTeased  grants  Ibr  natural  bi.^Lory  will  become  essential, 

11,56;'. 

Considerable    increase   of    Huyal     Society    (jovcrnmcut 

(irant  desirahle,  ll.-'iJO-l  I,57:i. 
liii),()0(l/.   devoted   ill  "gricultural  cx|)eriinent3   Iiy   Mr, 

Bennett  Lawus,  11,575. 


Promotion  of  natural  history  science.  11,535-11,577. 
Evil   to  science  of  eomiieting  State  institutions,  11.537. 

1I,5.SH. 
(Collections  fn>m  survey  expodilions  should  all  be  sent  to 

lirilish  Musouui,  ll.537-ll,.>14. 
MinislcL-   Jor    scienre,    not  a  council,  desirable,    11,537, 

IL.^'IM.  ll,545-l|,.MiL'. 
I'or  ])rouiotion  of  science,  inerea.se  of  Government  Grant 
aesirablc,  1 1.570-1 1,.57.3. 
See  British  Museum. 
Seu-age. 

I'l\]iei-imcnts  arc  wanting  on  varieties  of  grriss  in  relation 
to  .■sewage  and   health  of  towns  :  they  might  he  under- 
taken by  a  (Jovei'iimcnt  cstablitlunelit,  11,574-11,577. 
Sonik  Kensington . 

New  natural  history  museum  at  South    Kensington  will 
(■ontaiu  laboratories,  ^:c,,  11,565. 
Surrcj  H.qmlilions. 

Siu'i'iy  L'\i>edilinii.';  slmuld  scud  all  specimens  to  British 

Museum.  ii.5:i;.  wsw. 

Miigclhan  Straits'  expedition  specimens  were  sent  by 
Admiralty  to  Jermyn  Street;  lliey  should  have  gone 
to  iiritish  Muaeuui,  llj541-ll,544. 
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RICHARDS,  Rear-admiral  GEORGE  HENRY,  C.B., 
E.R.S.     (Index  of  his  Evidence.) 

Admiralty . 

Admiralty  less  in  want  of  scientific  advice  than  other  de- 
partments, hut  might  benefit  by  a  consultative  council, 
11,582,  11533.  ll,5fn,  11,592. 

Admiralty  should  have  an  annual  sum  at  disposal  for 
science  purposes,  n,5J);-ll,599,  ll,633-lEfi37. 

Application  to  Admiralty  for  provision  for  making  photo- 
f^raphic  and  spectroscopic  observations  at  GrKcnwich, 
11,599. 

Astronomy. 

Government  should  make  provision  for  physical  astro- 
nomy, separate  from  Royal  Observatory,  11,599, 
ll,f;2.5-ll,fi27. 

British  Museum-. 

Majority  of  Magelhan's  Straits'  specimens  were  sent  to 

British  Museum,  11,604-11,608. 
British  Museum  does  not  make  the  use  of  specimens 
which  science  demands,  11,608-11,611. 

Council  of  Scientijic  Advice. 
A  minister  for  science,  and  a  lar^e  paid  consultative 
council,  desirable;  objections  to  special  committees, 
11,580-11,594,  11,612-11,624. 
Members  of  a  consultative  council  should  hold  office  for 
a  considerable  number  of  years,  renewable;  and  have 
retiring  pensions,  11,628-11,632, 

Government. 

Government  promotion  of  science  a  public  advantage, 
11,580-11,654. 

Grants  for  Science  Purposes. 

Government    should    grant   annually    a   larfje    smn    for 

science,  11,580-11,654. 
Admiralty  should  he  able  to    jjive  an  annual  sum  for 

science  purposes,  11,597-11,599,  11,633-11, 637. 

Greenwich  Observatory. 

Greenwich  Observatory  an  economical  establisliment; 
physical  astronomy  should  he  separated  from  it.  11,599, 
11,(52.5-11,627. 

Hijdrographic  Office. 

Hydrographic  Office  a  great  institution,  embracing  sur- 
veys of  the  whole  world  ;  there  will  always  be  work  for 
it,  11,638-11,647. 

Minister  of  Science. 

Desirability  of  appointing  a  minister  for  science,  with  a 
council  responsible  to  him,  11..*'>80-1 1,594,  11,612- 
11,632. 

Museums. 

Specimens  collected  in  Government  surveys  have  lieen 
usually  forwarded  to  various  museums,  11,595, 11,600- 
11.611. 

Natural  History. 

Survey    natural    history    collections ;    usually    sent    to 

various  museums,  11,595,  11,6<K)-U,611. 
Difficult  for  natural  history  collections  to  be  made  by 

ships  of  war,  11,600,  11,601. 

Observatories. 

Observatories  for  astronomical  physics,  ikr.  desirable; 
they  should  be  distinct  from  Greenwich  Ob^jcrvatory, 
11,599,  11,625-11,627. 

Pensions. 

Members  of  a  consultative  council  for  science  should 
have  retiring  pensions,  11,632. 

Photor,raphij. 

Admiralty  requested  to  provide  for  photograi)hic  observa- 
tions at  Greenwich,  11,599. 

PhiisicSt 

Physical  astronomy  not  ])rovided  for  by  Government ;  it 

should  be,  11,599. 
An  observatory  for  physical  astronomy  should  be  separate 

from,  and  equal  to,  Greenwich  Observatory,  11,625- 

11,627. 

Science.  ,     .      ,    p  .■  e 

Pubhc  advantage  to  he  derived  from  promotion  ot 
science  by  Government,  11,580-11,654. 

Scientific  Societies.  .     . 

A  minister  of  science  would  consult  scientific  societies  as 
to  appointment  of  a  council,  1 1,628,  1 1,629. 

Spectrum  Analysis. 

Provision  requested  of  Admiralty  for  spectroscopic 
observations  at  Greenwich,  11,599. 


Richards,  Rear-Admiral — cent. 
Survey  Expeditions. 

Government  should  devote  funds  to  surveying  expedi- 
tions, 11,595. 
Natural  history  specimens,  collected    by  surveys,    have 

usually   been   sent   to    different    national    museums, 

11,600-11,611. 
Majority  of  Magelhan  Straits'  expedition  specimens  sent 

to  British  Museum,  11,604-11.611. 
Hydrographical  surveys  will  always  be  required,  11,638- 

'11,653. 
Surveys  are   usually  conducted  in  the  most  frequented 

]}arts  of  the  ocean  ;  with  funds,  other  places  might  be 

explored,  11,649-11,653. 


SIEMENS,  C.  WILLIAM,  Esq.,  D.C.L.,  F.R.S.    (Index 
of  his  Evidence.) 

Apparatus  for  Science  Purposes. 

To  the  Standards'  Department  should  lie  added  Ihermo- 
meters,  barometers,  rain-gauges,  &c.,  11,790. 

British  Association. 

Funds  of  British  Association  should  be  increased  by 
Government,  11,773,  11,7/4. 

Civil  Seri'ice. 

Objection  to  Civil  Service  appointments  by  competitive 
examination  only;  heads  of  departments  should  select. 
11,760-11,768. 

Competitive  Exa^ni nations.     See  Examinations. 

Council  of  Scientific  Advice. 

Special  commissions  shoulil  advise  Government  in 
practical  scientific  matters ;  heads  of  departments, 
presidents  of  societies,  representatives  of  universities, 
&c.  might  form  a  council;  about  20  required,  11,779, 
11,796-11,803,  11,816-11,861,  11,869-11,872. 
Decrees. 

Original  research  should  be  required  for  higher  degrees, 
11,815-11,819. 

Endowments.     See  Professorships. 

Examinations. 

Competitive  examinations  tend  to  lower  mental  capacity 
of  students  ;  unsuitable  for  Civil  Service  appointments, 
11,760-11,768. 
Fellowships. 

Fellowships  should  be  granted  for  original  research,  and 
with  a  view  to  further  investigation,  11,769,   11,770, 
'1,826-11,8;j0. 
France. 

Ko  independent  scientific  societies  in  France  of  any  note, 
11,833, 
Germany. 
Germany  has   hardly   any  patent  laws ;  British  public 

suffer  from  this,  11,781-11,788. 
Professors    in    Germany   have   good    laboratories,  large 

salaries,  and  opportunity  for  research,  11,809-11,811. 
German    system    of  doctoral    dissertations    for   degrees 

would  be  desirable  here,  11,815-11,819. 
Government  promotion  of  science  in  Germany  is  mainly 
through  universities ;    but   some    societies  have  done 
good  Work,  11,833-11,844. 
Gooernmpnt. 

Duty  of  Government  to  promote  science,  11,755-11,873. 
(jovernment    scientific  institutions    should    bring    their 

information  into  a  focus,  11,789-11,796. 
Government  should  co-operate  with  foreign  governments 
for  scientific  information,  11,781-11,788. 
Laboratories. 

Obiection  to  establishment  of  Government  laboratories, 

11,804-11,807,  11,8^0-11,825. 
More    and  better  equipped  laboratories  connected  with 

teaching  institutions  are  wanted,  11.805-11,807. 
German  laboratories  are  attached  to  educational  institu- 
tions, 11,S22,  11,825, 
Meteorolofjical  Department. 

Meteorological    Department    might    be    advantageously 
extended,  11,789. 
Minister  for  Science. 

Government  scientific  institutions  should  he  under  a 
minister  for  science,  who  need  not  be  a  scientific  man, 
11,790-11,802,  11,846-11,861,  11,869-11,872. 
Observations. 
Royal  observatories  should  be  brought  more  into  juxta- 
position with  other  departments  ;  observatories  for 
physical  research  wanted,  11,739,  11,804,  11.864- 
11,868, 
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Siemens,  Dr. — conf. 
Origiiud  Research. 

Go\-ernment  might  promote  original  research  by  liljerally 
jiidinii"  superior  jirofessors,  learned  sofieties,  &c.,  1 1,756 

-11. r^!'.  ll,77l-ll.77)>. 

Fel)..u-slii|is    should   be  ^^n'antcd  ciiirllv  fur  oriiiinal  re- 

5c;avh,  ii.7(j;*,  11,771',  u.s-i(;-ii,s:i().  ^ 

Scientific  research  should    be  free;    sjiecially  a|)])ointed 

discoverers    would    be   in    a   false    iiosilion;    national 

laboratories  not  reeoniincnilcd,  ll.SO.'J,  ll,8(M. 
Orijiinal  research  should  be  required  i'or  liiirlitT  degrees, 

as  in  Germany,  1  l.HJ.'i-l  l.Sllt. 
Scientific   societies    should    be    able    to    recoinTncnd    to 

Government  pensions  for  .scientilie    investigators,  !kc., 

11.831,  11,S32. 
Patenls. 

Patent  laws   jirovide  reward  for  discoveries,  bnt  do  not 

apply  to  cases  of  pure  science,  11,771- 
Desiraiiilitv    of    having    an    international    patent    law, 

11.7H1-11.7S:-!. 

I'ensions  f<ir  cert;iln  men  of  science  should 
mended  to  Government  I'V  seientifie  societi 
11,832. 
Physics. 

Obser^'atorics  for  physical  research  should  be  instituted 
hy  Government,  11,789,  11,S04,  ll,S(;i-l  1,S(iS. 

Fr'uil'nio  nf  .SrH-utifc  P'ipers.      See  Sdcii/ifr  Pi'hlicnlions. 

Prof>.-ssors. 

Professors  eminent  for  research  should  be  connected  with 

higher  teaching,  11,756. 
Professors' incomes  should  he  largely  increased,  11,862, 
11.863. 
Profi'ssorsliip?!. 

Government  could  best  promote  science  by  liberal  endow- 
ment of  professorships.  1 1 ,756-1 1  Jfy'.K  '\  1 ,862.  1 1  .M(;;i 
Sahiries. 

Salaries  of  professors  should  be  largely  increased,  I1,75'j- 
11,759,  11,862,  ll,Sfi;-i. 
Science. 

Science  should  be  jiromoted  by  Go\ernnient,  by  liberal 
endowment  of  chairs,  aid  to  scientific  societies,  apjioint- 
ment  of  commissions,  &c.,  1 1,755-1  l,f^73. 

Scientific  Pi'//licfi/ir„Ks, 

Government  should  aid  scienlifle  societies  in  j-iubbshing 

their  jiroceedings,  1 1,775-1 1.77^- 
Results    of  all  the  Government   scientific    departments 

should  he  collected  and  ludjlished  hy  a  special  <lcpart- 

ment  of  pubhcation.  11, 790-11, 71^4. 

Scientific  Sociffies. 

Scientific  societies;  shouhl  he  more  aided  liy  Govern- 
ment; might  undertake  f^pecial  inijuiries  for    Go\'eru- 

ment,    &e..    11-771-11,77-'',    ll,s(iy-ll,8]4,    l],8;-il, 
11,8,32. 
Scientific  societies  in  (icrmanvand  France  are  not  com- 
parable to  those  of  England.  U.S.T'i-1 1  .S  I  I. 

Slamlards'  Depart  me  til. 

Standard^i'  Department    should    Ijc  e.xtended  ;    (Jiermo- 
meters,  barometers,  &c.  should  be  :idderl,  1  I,7!"l. 
Sfuihnts. 

Mental    capacity    of    students    lowered    by    competitive 
examinations,  1  1,76*'. 
Teler/rtipli.'i. 
A    Goverrjrm- 
instituteil, 

1l,nyr-rsi/ifs. 

<;o\r.r„„„  ,,f     siioiihi    promotr    science    bv  bheral    etldo 

iiMTii  oCiirMrerHfy  chairs,  11,756-11,75!!. 
State  |)ioin(jtio(i  of  science  in  (^Tiiiaiiy  is  iiiaJMly ihrou 
unirersifie.,.  ]  l.KCl,  ll,s||. 


telei 


slu.uld     be 


ll,S7l. 


STRACIII'lY,  Ma 

Kvidence.) 


,l„    IMi.H.      (inde 


Aslrn'iimin/. 

A,s(,ror.or,iical    ol,u-T-.;,(,i,.n;-. 
MadntH,  I  l,H:^'i. 
JinJis/t  Miisrn,,,. 

Want  oCcoMnexiori  hetwee 
li:uoeiit,  I1,H7^^,  I  K'^7'.>. 
f:>rJ  Srro'rr   ( '>M,<u.-:si:» .       S( 
CVy/o„/V..s-. 

Scicnf.Kic  adiniriisLriition  in   the  cob.nie.H   01!^ 
tnilled  jjy  a  State  council  <tf  ucientiOc  :ulvi< 


rdy   !it 


I'.i'il.ish    Mil 


■  !■:> 


Strachey,  Major-Gen. — cont. 

Council  of  Scientific  Advice. 
A  scientific  council  to  advise  Government  desirable; 
nine  members  sufficient;  it  should  have  freedom 
of  action,  and  be  unpaid  at  first;  it  should  not 
control  public  money ;  objection  to  ex  officio  members^ 
11,879-11,916. 

Educfiou  Department. 

Education  Dcjiartment  the  most  suitable  to  deal  with 
Government  -scientific  matters  ;  it  might  have  a  branch 
for  .science,  with  permanent    under  secretary,  11,875- 
11,878. 
Exaniinulidiis. 
Officers  for  a  Government  scientific  department  should 
not  be  cho.sen  after  a  mere  pass  Civil  Service  exami- 
nation, 11,876. 
Goveriininit. 

Government  .should  jiroinote  science ;  closer  connexion 
witli  scientific  departments  essential,  11,^75-11,87-9. 
Grnnisfor  Science  Purposes. 

A  council   of  scientific  ad-\'ice  should  not  be  entrusted 

with  public  money,  ll.H.S!), 
Obji-etion  to  the  1,001)/.  grant  being  controlled  by  Royal 

Society,  1 1  ,KHi).  11,,4|J(). 
England  should  make  grants  to  India  for  science  pur- 
poses, 11,893. 
iiidia . 

Difficulties  of  Indian  Government  in  relation  to  science  ; 
Government   might    aid    India    through    a    scientific 
council,  &c.,  1 1,890-1  1,S|):j,  11,;)16. 
No  weights  or  measures  defined  liy  law  in  India;  want 

of  a  uniform  system,  1 1,891. 
India  the    best  ]dace  for  promotion  of   meteorological 

science.  11,893. 
Astronomical  obser^-ations  in  India  ;  made  onlv  at  Ma- 
dras Observatory,  ll,s;J3. 
hahoni  lories. 

Necessity   for    institution    of  Government    laboratories, 
physical,  physiological,  &c..  11,884. 
Me.teorolofjij . 

Meteorological    science  ;    its    im|>ortance  to   India,    the 
best  place  for  its  promotion.  1 1 ,8fJ3. 
Minister  for  Science. 

Separate  department  for  science  not  desirable  ;  Go^-ern- 
ment  scientific  matters  might  be  controlled  bv  Minister 
of  Education,  1 1,875-11,!)!  6. 
Oh.sernfitories. 

Necessity  for  instittition  of  observatories  bv  Government, 

1 1 ,884 . 
Madras  Obser^■atory  the  only  one  in  India  where  astro- 
nomical observations  are  taken,  1 1 ,893. 
Office  of  Works. 

Scientific  institutions  might  be  utuler  <.>fl1ce  of  "Works 
as  i.o  buildings.   &c,,  but  not    as    to    administration, 

11,h7s. 

Roi/al  Sorietij. 

Royal  Society  not  the  best  scientific  adviser  for  Govern- 
ment, 11.MS6. 
Objection    to    (hivcrnmcnt    money  being   entrusted   to 
Koy;il  Society  for  seit'nee  imri)o,scs,  11.8811,  11,8!)0. 
Si-iiurf. 

lm|)rovcd   relation    between    scientific  dc]>artmcnts   and 

(invernment  e.ssential.  11 ,87:>-ll.!n6. 
Se))!n':d.e     science    de]iartmcnt     not     wanted  :   Education 
Hejiartment  nuLjIit  ha\e  a  science  br^nieb,  M-ith  perma- 
nnil   under  serrelm-y,  \e,.  11.87.".  .li.!)l(;. 
Sni'vlific  Snrirlirs. 

A  <'iiuiirii  of  srienttfic  advice   might  organize  inde]>cn- 
deiit  seientilie  .sueielie.s,  1 1 .81)3.'  1 1  .8:m'. 
H'cif/lils  ,uhI  Mcas,n-es. 

Want  III' a  nnil'onH  (>ys|,ein  of  weiahts  and  measures  in 
India,  11,S!.|. 

ANDI'-dtSON,  .lOIIN.    I'lsu.,  L!..l>..  C.E.     O'l'lex  of  his 

I'lvldeiHT.) 
Arli-nvs. 
Ninueroii^ 
phpuglii 
V.<,in<vUi.f  Srivnlifir.  Adrire. 

A  stna.ll    scieru'c  council,  with  low  salaries,  and  meeting 
ocenMionally.      Tnighl     be.st     ad\-i,se.    Govcnnnent;      it 
.should     be   under     ICduentiou     Deiuirtiuent,     11,925- 
IIJIK;,  ll.!)5!»-ll,!»62. 
Eihiralinn   I )'',Hnimn,l . 

A  couneil  for  seienec  should  be  under  Education  Depart- 
nieui.,  with  scientific  ])eriuanent  secretary,  ^c.  11,946. 
II,:J,W-1I,!)62. 


•icnce  examination    papers  are    sent  in  by 
ll,!»6.3-ll.:»6!». 
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Anderson,  Dr. — eont. 
Eooaminations , 

Examinations  in  science  should  be  tested  by  the  scientific, 

not  literary,  knowledge  shown,  ll,963-ll,!J6y. 
Science  examination  papers  sent  in  by  ploughmen,  &c., 
11,963-11,969.  ^  y      h 

Forfarshire. 

Numerous  cases  in  Forfarshire  of  science  examination 
papers  being  sent  in  by  ploughmen,  11,963-11,969. 
Government. 

Scientific    investigations  of  iron,   fuel,   &c.   should   ht 
undertaken  by  Government,  11,925-11,962, 
JLiahoro,tories. 

A    grand    national    laboratory    (comprising     chemical, 
physical,  and  physiological  laboratories')  desirable,  all 
being  under  one  bead,  administrative,  not  scientific, 
11,933-11,936,  11,947-11,956. 
Metallurffy. 

Necessity  for  investigating  properties  of  iron,  alloys,  &c. ; 
one  or  two  investigators,  with  laboratory,  apjaaratus, 
&c.,  should  be  appointed  by  the  State,  11,930-11,943. 
Original  Research. 

Government    scientific    officers    are    too    overworked    to 

pursue  original  research,  11.933,  11,944. 
No  systematic  pursuit  of  original  research  at  Woolwich 
Arsenal,  11,7-7,  11,948,  11,957. 
Schools. 

In  examinations  of  science  schools,  scientific  rather  than 
literary  ability  should  be  looked  for,  11,963-11,969. 
Science. 

Small  committee    preferable  to     a    council    for    giving 

scientific  advice  to  Government,  11,925-11,930. 
Working  out  of  chemical  and  physical  properties  of  U'on, 
fuel,  &c.,  desii'able  ;    Government  should  undertake 
^this.  11,925-11,932,  11,943. 
War  Department ;    superior  scientific  knowledge  of  its 

officers,  11,926-11,928. 
Science  more  important  than  literature  in  examination 
papers  of  science  schools,  11,963-11,969. 

War  Department. 

Scientific  knowledge    in  War  Department  sufficient  for 
most  of  its  jjurpoaes,  11,926-11,928. 

Woolwich. 
"Woolwich  not  a  desiral>le  locality   for  a  ijreat  national 

laboratory,  11,948. 
No  systematic  pursuit  of  original  research  in  Woohvich 

Arsenal,  11,92/,  11,95/, 


SPOTTISWOODE,  WILLIAM,  Esq.,  F.R.S.     (Index  of 
his  Evidence.) 

Astronomi/. 

Extension  of  Greenwich  Observatory,  for  solar  physics, 
&c.,  desirable,  11,990,  11,993. 
Council  of  Scientifc  Advice. 

Importance  of  instituting  a  Government  scientific 
council;  but  a  smaller  scheme  might  be  proposed  to 
begin  with,  11,9/2,11,973. 

Council  of  science;  members  (with  some  ex  officio) 
should  be  appointed  by  minister,  for  long  periods,  not 
for  life;  they  will  have  to  be  paid;  council  might 
appoint  special  committees ;  it  should  have  a  per- 
manent scientific  under  secretary,  11,9/2-12,040.  _ 

Government,  before  appointing  a  scientific  council,  might 
ascertain  if  Royal  Society  could  aid  it,  11,979-11,987- 

Inquiries  within  the  competency  of  departments  should 
not  be  initiated  by  a  council  of  science,  11,986, 12,0(Kt- 
12,004. 

A  State  council  of  science  would  probably  be  mainly 
composed  of  fellows  of  the  Royal  Society,  12,038. 

Government. 

Government    aid    to    science;    its    difficulty  in   decid_ing 
applications;    its  want  of  a  scientific  council,  11,972- 
12,040. 
Grants  for  Science  Purposes. 
Government  grant  to  Royal  Society  might  ne  extended, 

but  extension  shoidd  arise  out  of  demand,  11,995. 
Necessity  for  a  scientific  body  standing  between  appUcants 
for  grants  and  Government  who  makes  grants,  11,99.5- 
11,999. 
Greenwich  Observatory.  i    ,    ^     ^  ,      - 

Greenwich  Observatory  imght  be  extended,  to  take  in 
solar  physics,  &c.,  11,990,  11,993. 

** Appointments  of  India  Office  Council  a  model  for  those 
of  a  scientific  council,  11,977. 


Spottiswoode,  W.,  Esq. — cont. 
Laboratories. 

Establishment  of  national  laboratories  advantageous,  but 
larger  grants  to  existing  institutions  might  effect  much, 
11,989,  11,990,  11,994. 

Obseroatories. 

In  view  of  expense,  extension  of  existing  observatories 
would  be  preferable  to  establishment  of  new  ones, 
11,990-11,993. 

Royal  Society. 

Government  might  ascertain  if  Royal  Society  could  aid 
it  ;  if  not,  a  separate  scientific  council  might  be 
formed,  11,979-11,98/,  12,018,  12,019. 

Extension  of  Royal  Society  Government  grant  desirable, 
but  it  should  first  arise  out  of  demand,  11,995. 

A  Government  council  of  science  would  be  mainly  com- 
posed of  fellows  of  Royal  Society,  12,038. 
Sciejice. 

Promotion  of  science  by  Government ;  importance  of 
Government  appreciation  of  science;  statesmen  should 
be  educated  in  science,  11,9/2-12,040. 


SCLATER,    PHILIP    LUTLEY,    Esa.,    M.A.,    Ph.D., 
F.R.S.     (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Government  should  grant  more  assistance  to  scientific 
societies  in  respect  to  provision  of  rooms,  12,127-12,134. 
Army. 

Heads  of  scientific  bi'anches  of  the  Army  might  be  mem- 
bers of  a  State  consultative  council  for  science,  12,046, 
12,086. 

Austria. 

In  Austria,  natm'al  history  collectors  are  trained  and  sent 
round  the  world  by  the  government,  12,126. 
British  Museum. 

British  Museum  should  receive  all  collections  of  State 
surveys;  it  might  then  send  specimens  to  other  insti- 
^  tutions,  12,104-12,121,  12,135-12,137. 
Specimens  at  British  Museum  ai'e  chiefly  bought  from 

dealers  ;  a  great  defect,  12,122-12,124. 
British  Museum  should  have  skilled  naturalists  always 
ready  to  act  as  collectors  on  State  expeditions,  12,125, 
12,126. 
Insufficient  staff  for  zoology  at  British  Museum,  12,137. 

College  of  Surgeons.     See  Scientific  Institutions. 

Council  of  Scientific  Advice. 

State  council  for  science,  imder  Minister  of  Education, 
desirable;  heads  of  scientific  institutions  and  private 
societies  might  be  members,  with  moderate  salary; 
it  should  publish  annual  reports;  it  should  control  all 
State  scientific  institutions ;  members  should  hold 
office  five  or  ten  yeai's,  with  possibility  of  re-appoint- 
ment, 12,042-12,096. 
France. 

Natural  history  collectors  for  surveying  expeditions  ai'e 
purposely  trained  in  France    12,126. 
Government. 

State    should   promote    science   by   forming  a  scientific 
council,  assisting  private  scientific  societies,  &c.,  12,042 
-12,137. 
Ministei-  for  Science. 

Minister  specially  for  science  could  hardly  he  expected; 
a  scientific  council  might  be  controlled  by  Minister  of 
Education,  12,044,  12,045. 
Museums. 

Local  museums  might  be  su[»plied  with  natural  history 
specimens  by  British  Museum,  if  it  received  all  survey 
collections,  12,104-12,121,  12,135-12.137. 
See  British  Musemn. 
Natural  History. 
Naturahsts  should  be  attached  to  all  Government  survey 

expeditions,  12,097-12,103. 
"Want  of  trained   natural  history  collectors,  Hke  those  of 
Germany  and  France,  for  surveying  expeditions,  12,125, 
12,126. 

See  British  Museum. 
Navy. 

Navy  scientific   departments   might   be   represented   by 
their  directors  in  a  consultative  council,  12,046,  12,086. 
Science, 

Government  should  aid  science  by  forming  a  council, 
providing  naturahsts  for  surveys,  assisting  scientific 
societies,  &c.,  12,042-12,137. 
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ScLATEB,  P.  L.,  Esq. — cont. 
Scientific  Institutions. 

Heads  of  State  scientific  institutions  might  form  a  con- 
sultative council ;    representatives  of  College  of  Sur- 
geons, Army  and  Navy,  &c.  miglil.  be  added,  V2,0-i6. 
Scientific  Societies. 

Nominees  of  leading  scientific  societies  might  be  members 

of  a  State  science  council,  12,0f)0. 
Importance  of  scientific  societies ;    Government  should 
aid  them  {especially  the  ])oorer  societies)  with  rooms, 
12,127-12,134. 
Survey  Expeditions. 

Kvei-y   surveying  vessel  sent    out  by  Admiralty    should 

have  a  naturalist  attached,  12,Oy7-]-.l"-. 
Naturalists  should  be  ti-ained  at  Itritish   Museum  to  go 


.  12.12 


out  with  State  c\]ioditioi 
Zoology . 

Zoological  ."^ociciv's   Mii.seuai  was   dis| 
offered  to  British  jMustum,  12,li:)-12.121 
See  Natural  Hlstori/. 


I2.12(i,  ]2,i;irj. 


.1.  after  being 


HOOKER.  JOSEPH  DALTON,  Esu.,  iM.U.,C.B.,  F.R.S. 

(Index  of  his  Evidence.) 

Boards  of  Visitors. 

Boards    of  visitors    desirable    for   every  State    scientific 
institution;    should    be  cbictly  scientific  bodies,  with 
Members    of   Parliament,  &r.  having  a]>i)VLcialiiin  of 
science.  12,13.^-12,184.  12.1S8. 
Botany. 

More  might  be  done  at  British  Museum  and    Kew  in 

regard  to  botany,  12,18G. 
Aid  wanted  for  researches  in  chemical   botany,  &l'.  at 
Kew,  12,l!)()-12,l!»4. 
British  2Itiseum. 

Natural  history  museum,  when  removed,  should  be  under 
a  director  responsible  to  a  minister,  and  be  more  useful 
to  science,  12,186. 
Council  of  Scientific  Advice. 

State  council  for  science  too  extensive  a  scheme  to  be 
likely  of  success  ;    boards  of  visitors  desirable  at  first ; 
a  general  coimcil  might  be  called  together  occasionally, 
and  nut  made  ])ermanent,  12,138-12,184. 
Government. 

Government  promotion  of  science;    its  action  should  be 
more  systematic ;    it  should  have  scientific  advisert~, 
12,l38-12,l!f4. 
Grants  for  Science  Purposes. 

Government    grants   frequently  withheld  from   wlluI  of 

confidence  as  to  their  necessity,  12,172. 
Grants    wanted   to   induce    experimcntci'S    to    prosecute 
research  at  Kew,  I2,1!J0-12,1!J4. 
Greenwich  Observatory. 

Boards  of  visitors,  like  those  for  Greenwich,  desirable  for 
every  State  scientific  institution,  12,138-12,134. 
Kew. 

More  might  be  done  at  Kew  in  regard  to  Ijotany,  12.18(i. 
Funds  should  be  jirovided  to  aid   prosecutors  of  original 
research  at  Kew,  12,1:J0-12,I:M. 
Minister  of  Education. 

A  minister  of  eduealiun    and    science   is    ujiich   wanted, 
12,lGfi-12,172. 
Natural  Hiatory.     Sec  Brilish  Museum. 

Oriyinal  Resi-arck. 

Desirability  of  aid  bring  given  lo  jiroscciitiirs  i 
research  at  Kew,  l2,l!)n   !2,!!M. 
Scioice. 
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Scientific  InsliluO-uns. 
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have  a  board  of  visitors,  ti  wlioni  ( 
apjdy,  I2,l.'i8-]2,1H.|. 

Mivrnii 

nil  u 

GRANT,  ROBl'lRT,  I'lso,  !,l,,l).,  I''.R.S.     (Indtx  uf  iii;i 
I'lvirlcH.-e.) 

Adniirally. 

Admiralty  8lioidd  not  be  niidi^r  control  oT  a  counei)    (br 
Bcicnce,  ]2,2.^)'l. 
Aslrommry. 

Astronomical  fieience  at  (ilawgow  Ilnivcr.'-jity;  inadcfjuato 
,siilyry  of  professor;  want  oC  fniiils  I'nr  iissi.stanls, 
]irintin;^'  obfjervations,  &c.,  |2,2(»(!-12,21JII. 


Grant,  Prof. — Astronomy — cont. 
A  star  catalogue  should  be  undertaken  by  several  ob- 
servatories, with  a  central  body  for  communication, 
12,271-12,278. 
Astronomical  physics  should  be  promoted  by  Govern- 
ment, by  aiding  private  research,  not  instituting  a 
laboratory,  12,279-12,283. 

Boards  of  Visitors. 

Ap])roval  of  Greenwich  Observatory  board  of  visitors ;  it 
should  not  be  interfered  with,  12,253,  V2,2^4, 
Contributions  for  Science  Purposes. 

Private  contributiona  for  science  would  result  if  Govern- 
ment took  the  initiative,  12,230,  12,231,  12,26/. 
See  Grants  for  Science  Purposes. 

Coimcil  of  Scientific  Advice. 
(Council  for  science  desirable;  a  small  number  of  permanent 
ofiicials  sufficient ;  its  duties  might  be  confined  to  grants 
for  secondary  schools,  scientific  societies,  private  re- 
search, &c. ;  Admiralty,  &c.  should  be  exempted  from 
its  control,  12,245-12,260,  12,2/4. 

Endowed  Schools'  Commission. 

Proposed  scientific  instruction  in  schools  under  Endowed 
Schools'  Commission  is  insufficient,  12,20.'), 
Germany. 
Science  more  promoted  m  Germany  than  in  England ; 
conditions  of  society  there   more  favourable,  12,197, 
12,198. 

Glasyain  Unieersify. 

Efficient  state  of  jiliysical  laboratory  at  Glasgow  Uni- 
versity, 12,208,  12,209. 

Government. 

GoATrnnient   should    aid    in    tbe    promotion  of  science, 
12,1^5-12,290. 

Grants  for  Scie,ice  Purposes. 
State  grants  for  science  should  be  given  to  secondary 
schools,  higher  educational  institutions,  private  inves- 
tigators, &c.,  12.204-12,213. 
Royal  Society  Government  grant  should  be  increased 
and  made  better  known  ;  separate  grant  for  Scotland 
undesirable,  12,213-12,225,  12,258-12,260. 

Greenwich  Observatory. 

Greenwich  Observatory  board  of  visitors  bos  worked  vcU  ; 
it  should  not  be  altered,  12,253,  12,254. 

Laboratories. 

State    aid    should    be    gi\'cn   to   laboratories    in    bigher 

educational  institutions,  12,207. 
Physical  laboratory  at  Glasgow  University  is  in  a  most 

efficient  state,  12,208,  12,209. 
Lectures    should    be    combined    with    laboratorv    work, 
12,237-12,24-1. 
Lrinyuayes. 

Secondary    schools    shoidd    teach    modern    languages; 
doubtful  if  Government'  should  aid  languages  ;  these 
ai'e  mostly  provided  for,  12,261-12,263. 
Lectures. 

Desirable   that    every    scientific    professor    should   give 
public  lectures,  12,237-12,213. 
Ordnance  Survey. 

Ordnance  Snr\'ey  should  not  be  under  control  of  a  council 
for  science,  12,256. 

Original  Research. 

Pul)lic-  mind  insuilicicntiy  educated  to  aiijircciafe  scientific 

reseiirch.  12.1:17.  12.1!is. 
State  aid  should  be  given  for  promotion  of  research  to 
higher  educiitioiuil  inslitutious.  private  persons,  &c., 
12,207.  I2.2i;i,  12,237-12.214. 
Government  sbould  aid  private  research  in  astronomical 
pbysics,  1 2.279-1 2,2S;<. 
Oinns  Ci,l/,r/r. 

OweiiN  (udlcgr  ft  ty]ie    of  tbe  higher  educational  insti- 
tnOniis;  it    should    be    aided    l)y    tbe    Stale,    12,199- 
12.201. 
Pnfvssor.'^. 

Professors  in  aciciitific    institutions    should    have    State 
aid;  tliey  should  give  lectures  and  pursue  research, 
12,207,  12.2.37-12,244. 
(Jlasgdw    Uni\'ersi(y    profL-ssor   of  astronomy ;    bis    in- 
ade((uatc  salary,  &:c,,  12,266-12,2110. 
Professurskip.':. 

ProCessoraliipw  in  higher  educational  institutions  should 

be  aided  by  Government,  12,207,  12,237-12,244. 
('hail' nf  astronomy  at  (ilasgov/  University;  its  inadequate 
endowment,  &c..  12,266-12,290. 
Roynl  Society.     See  Grants  for  Science  Purposes. 
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Grant,  Prof. — cont. 
Schools, 

Secondary  schools  giving  scientific  instruction  are 
essential;  they  should  have  State  aid;  wanted  both 
in  Scotland  and  England,  12,201-12,212. 

Endowed  schools  do  not  give  sufficient  prominence  to 
science,  12,20.'! 

Modern  languages  shoiild  be  taught  in  secondary  schools, 
12,261-12,26;j. 
Science. 

Proraotion  of  science  by  the  State;  aid  should  be  given 
to  educational  institutions,  private  investigators,  &c., 
12,11(5-12,290. 

A  comprehensive  scheme  for  science  undesirable ;  demand 
for  it  does  not  exist,  12,196. 

More  satisfactory  condition  of  science  in  Germany  than 
in  Britain,  12,197,  12,198. 

Science  must  be  advanced  by  close  connexion  with 
educational  institutions,  12,19.9,  12,200. 

Promotion  of  science  in  Scotland ;  want  of  science  teach- 
ing in  schools,  12,201-12,212.  12,223,  12,224. 

Secondary  schools  for  teaching  science  are  essential, 
12,201-12,212. 

Unsatisfactory  relation  between  scientific  societies  and 
Government,  which  should  support  them,  12,22{>- 
12,236. 

Private  contributions  for  science  would  result  from 
Government  taking  the  initiative,  12,230,  12.231, 
12,267. 

Astronomical  science  at  Glasgow  ;  State  aid  required  for 
astronomical  physics,  12,266-12,290. 

Council  for  science,  confined  to  grants  for  schools,  re- 
search, &c.,  desirable,  12,245-12,260,  12,2/4. 
See  Original  Research. 
Scientijic  Publications. 

Annual  sum  required  for  printing  asti'oncmical  obser- 
vations at  Glasgow,  12,284. 
Scientific  Societies. 

All   scientific    societies    should    receive    some    national 
support;  they  would  then  increase  in  number,  12,226- 
12,236. 
Scotland. 

Want  of  secondai-}'  schools  teaching  science  in  Scotland, 
12,201-12,212. 

Separate  grant  for  science  (like  Royal  Society  Govern- 
ment   grant)    not    necessary    for    Scotland,    12,223, 
12,224. 
Universities. 

Universities  suffer  fi'om  want  of  scientific   teaching  in 
schools,  12,201-12,212. 
IVooljcich. 

Governmenc  establishments  at  Woolwich  should  not  be 
under  control  of  a  scientific  council,  12,256. 

SANDERSON,   J.    S.    BURDON,    Ehq.,   M.D.,    F.R.S. 

(Inde.-c  of  his  Evidence.) 

Apparatus  for  Science  Purposes. 

Grants  should  be  made  for  apparatus  for  physiological 
reseai'ch,  12,302-12,305,  12,322. 

Austria. 

In  Austria,  assessors  on  scientific  subjects  communicate 
with  minister  of  education,  12,355,  12,356. 
Brown  Institution. 

Brown   Institution  has  a  pathological  laboratory ;  it  is 
not  connected  with  a  medical  school,  12,323,  12,324. 
Council  of  Scientijic  Advice. 

Necessity  for  a  council  of  science;  scientific  members 
should  be  skilled  in  research;  number  should  lie  few, 
and  remuneration  considerable ;  council  should  be 
subject  to  a  minister,  12,344-12,356. 

Edinhuvf/h  University. 
Edinburgh  University  pbysioiO;i:(ical  laboratory  should  i)e 
aided  by  grants,  12,304. 
Exaininations. 

Evils  of  examinations  for  honours  to  students  of  research, 
12,300,  12,301,  12,305. 
Gennamj. 

Research  in  physiology,  &c.  more  successful  in  Ger- 
many than  in  England,  12,294-12,301,  12,311. 12,326- 
12,333.  .        . 

Numerous    teaching    appointments    open    to   scientmc 
students  in  Germany,  12,302,  12,334. 
Grants  for  Science  Purposes. 

Grants  should  be  made  for  laboratories,  instruments,  and 
workers,  in  jihysiology,  &c.,  12,302-12,305,  12,322, 
12,325-12,337. 


Sanderson,  Dr. — Grants,  ^-c. — cont. 
Wherever  an  efiicient  laboratory  and  an  efficient  worker 
exists,  there  is  a  case  for  a  grant,  12,322. 

Honours.     See  Universities. 
Laboratories. 

Money  should  be  devoted  to  improvement  of  laboratories 

for  physiology,  &c.,  12,302-12,305,  12,322. 
A  physiological  laboratory  must  be  in  connexion  with  the 

great  schools  of  medicine,  12,302. 
Brown  Institution  has  a  pathological  laboratory,  12,323, 
12,324. 
Manchester. 

The  best  provincial  school  for  teaching  physiology  is  at 
Manchester  ;    it  should  ))c  aided  by  grants,  12,302- 
12,305. 
Medicine. 

Connexion  essential  between  medical'  science  and  phy. 
siological   research,    12,294-12,296,    12,302,    12.307- 
12,343. 
University  honours  in  medicine  are  a  mistake,  12,300, 

12,301. 
The  four  largest  medical  schools  in   London,  also  those 
in  Edinburgh,  Manchester,  &c.,  should  be  assisted  by 
grants,  12,302-12,305. 
Ineificient   teaching   of  physiology  in  medical  schools, 

12,335-12,343. 
Want  of  a  central  scientific  school  for  the  various  me- 
dical schools,  12,338-1 2,.342. 
Minister  of  Education. 

A  council  of  science  might   be   placed  in    relation  to  a 
minister  of  education,  as  in  Austria,  12,355,  12,356. 
Original  Research. 

Research  in  physiology  must  be  carried  out  by  students 

and  teachers  of  medicine,  12,294-12,296. 
University  honours  should  be  given  for  original  research, 

not  book-work,  12,300,  13,301,  12,305. 
In  a  scientific  council,  the  members  should  lie  original 
investigators,  12,344. 
Patholof/y. 

Brown    Institution,   with   a   pathological   laboratory,    is 
confined  to  researches  upon  disease,  12,323,  12,324. 
Physiology. 

Physiologists  (formerly  merely  physicians  or  surgeons) 

must  now  be  chemists  and  physicists,  12,294-12,296. 
Physiological  research  and  medical  science  must  be  con- 
nected, 12,294-12,296,  12,307-12,343. 
Impediments    to  physiological  research  in  tendency  of 
public  opinion,  competition    for  book-work  honours, 
&c.,  12,297-12,301. 
For  promotion  of  physiology,  &c.,  grants  should  be  made 
for    laboratories,    apparatus,    and    workers,     12,302- 
12,305,  12,322,  12,325-12,337- 
A  physiological  laboratory  must  be  connected  with  the 

great  schools  of  medicine,  12,302. 
Imperfect    system   of  teaching   physiology    in    medical 
schools;  bad  remuneration  of  teacher,  12,335-12,343. 
Professors. 

Medical  professors  (and  their  students)  are  the  proper 
persons  to  pursue  investigations  in  physiology,  12.294- 
12,296. 
Grants  desirable  to  induce  teachers  to  continue  a    scien- 
tific career,  12,302-12,305,  12,322,  12,325-12,337. 
Schools. 

Physiology  should    be   taught  as  a   brancli  of  general 
education  in  schools,  12,312-12,319. 
See  Medicine. 
Science. 

Promotion  of  physiological  science,  12,294-12,356. 
A  State  councd  of  science  desirable,  12,344-12,356. 
Students. 

Students  of  medicine  (with  their  teachers)  are  the  proper 
persons  to  carry  out  physiological  research,  12,294- 
12,296. 
Impediments  to  students  engaging  in  scientific  careers  ; 
evil  of  competition  for  honours,  &c,,  12,297-12,301, 
12,305. 
Students  should  do  original  work  for  gaining  university 

honours,  12,306. 
Students  of  jjhysiology    need    not    necessarily    become 

physicians,  12,307-12,309. 
Competent  students   working    out   research    should   be 
aided    by    grants,    12,302-12,305,     12,322,    12,325- 
12,337. 
Teachers.     See  Professors. 
Universities. 
Evil  of  .University  honours  being  given  for  book-work 
instead  of  research,  12,300,  12,301,  12,306. 
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BUCHAN.  ALEXANDER,    Esa.,   F.R.S.E.     (Index   of 
his  Evidence.) 

Avparatvs  for  Science  Purposes. 

Apparatus  furnished  by  Scottish  Meteorological  Society 
to  their  stations ;  many  stations  lost  for  want  of  in- 
struments. 12,3ti8-12,370,  12,379,  12,3H7.  12,392, 
12.412,  12,413. 
Different  ai'rangemcnt  of  thermometers  by  Meteorolo- 
gical Committee  and  by  Scottish  Meteorological  So- 
ciety, 12,412. 
Goceritiaent. 

Government  does   not  i>n\   Scottish    Meteorological  So- 
ciety now,  12.;-i7:'.  12.;iS3,  12,38!f,  12,41(f. 
Gnn)ls  for  Sciviivf  Pi'rpf.s.'S. 

Grants  wanted   by    Scottisli    Meteorological  Society,  for 
its  general  eihciency,  publications,  &.C..  12,371',  I2,;i!^3. 
12,;i8!l.  12,410. 
Meleoroldf/)/ . 

Mcteoroiogical  observations  in  Scotland.  12,357-12,414. 
Tnsti'uction  in  meteorology  given    in    Scottish    schools, 
12.411. 

See  Scottish  Meteorological  Society. 
Mel  enrol  oijical  Committee  {Board  of  Trade). 

Meteorological  Committee's  observations  are  continuous 
registration  :  Scottish  Meteorological  Society's  ai-c 
^ye  observations,  12,407,  12,412,  1J,414. 

Ohsi-'-nilnrics. 

Two  fully-equipped  meteorological  observatories  wanted 
in  Scotland,  to  supplement  stations  of  Scottish  Meteo- 
rological Society,  12,413. 
See  Meteor olof/ 1/. 

Original  Research. 

Funds  wanted  by  Scottish  Meteorological  Society  for 
carrying  out  special  researches,  12.404. 

Registrar  General. 

Scottish  Meteorological  Society  supphes  observations  to 
Registrar  General,  12,387-12,391. 

Schools. 

Meteorological  instruction  given  in  schools  in  Scotland, 
12,411. 

Science. 

Meteorological  science  in  Scotland,  12,.;;37-12,414, 

ScieJitifc  Pnhlicationa. 

Quarterly  journal  of  Scottish  Meteorological  Society ; 
highly  esteemed  by  foreigners,  &c. ;  funds  wanted  to 
increase  it,  12,39.5-12,398. 

Scottish  Meteorological  Society. 

Scottish  Meteorological  Society;  has  upwards  of  !)0 
stations;  valuable  apparatus;  no  paid  observers ;  not 
assisted  by  Government ;  publishes  a  (piarterly  journal ; 
funds  wanted,  12,357-12,414. 


MILXE-HOME,  DAVID,  Esq.,  LL.D.,  F.R.S.E.    (Inde.x 
of  his  Evidence.) 

Accommoddlion  for  Science  Purposes. 

Royal  Society  of  Edinburgh  has  poor  and  shabby  accom- 
modation, 12,407,  12,493. 
Agriotdtitre. 

Agricultural  chciniiitry  formerly  taught  in  Scottish 
schools,  12,4(;o. 

Advantage  of  meteorology  in  reference  to  agrienitiu'c; 
its  encouragcTrient  by  Highland  and  Agricultural 
Society,  he,  I2,.'"jn3-I2,.3()9,  l:i,.'328-l'J„''):iO. 

German  and  French  institutions  for  advancing  science  of 
jigriculture.  Il',o30-ll>,5:i3. 

Governrnciit  farms  attached  to  certain  schools  in  Ireland, 


Apparatus,  for  Srifurr   l',ir/)i>si:-^. 

Approval    oi'     Royal     Society's     grant    hciiig     made    for 

purchase  of  iipparatiis,  12.(9!*. 
AjiparatM.;  formerly  lin-iiishcd  l-y  (ioveniiricid-  to  Scottish 
Meteorological  Society,  iL-'.-^.l'/- I2,.VJI . 
Arti-'-ajL-i. 

Sci<^ntific    knowli^dge   ol'    Scril.lr^h    working    men  ;     im- 
portant researchci  made  by  i,beni,  IL',  123-12,  IL'S. 
Edinburgh    Geological    Society    i^  aiosLly  conniosed  id' 
artizans,  !2,.'i3.'j-l2,038. 
Bursaries. 

Many    bnrsaiies    at    (jlaisgow,  Aberdeen,     ^e.   I'or  poor 
students,  12,4(il. 
Caumla. 
Metcorologicii.l    irisi.ruetion    given  in    (JaTiadian  scliools, 
12,614. 


Milne-Home,  D.,  Esq. — cent. 

Chemistry. 
Teaching  of  agricultural  chemistry  formerly  in  Scottish 
schools,  12,460. 

Council  of  Scientific  Advice. 
A  State  council  of  scientific  advice  desirable ;  it  should 
be  in  London,  with  committees  in  Ireland  and  Scot- 
land, 12,44(i-12,459. 
France. 

Instruction  in  meteorology  given  in  many  French  schools, 

12,514. 
Several   institutions  in  France  for  teaching  principles  of 
agi'iculture,  12,5.^3. 

Geological  Society  {FAi-nburgh). 

Edinburgh    Geological     Society ;    members    mostly    of 
working  class;  want  of  fund's,  12,425-12,427,  12,535- 
12,538." 
Geology. 

Interest  taken  in  geology  by  Koyal  Society  of  Edinburgh, 
12,482,  12,483. 
German  1/ . 

In  Germany  funds  exist  for  passing  poor  scholars  into 

higher  schools,  I2,4(>0-12,4(!5. 
More  important  scientific  discoveries  made  in  Germany 

than  in  England,  12,471-12,473. 
Promotion  of  agricultural  science  in   Germany,  12,530, 
12..'^31. 
Governtnenl. 

Government  aid  to  science  wanted  in  Scotland,  12,420- 
12,457. 
Grants  for  Science  Purposes. 

Government  grant  of  Royal  Society ;  not  sufficiently 
known  in  Scotland;  approval  of  its  being  made  for 
apparatus  and  assistants,  12,434-12,442,  12,499, 
12,.517. 
State  grants  wanted  in  Scotland  for  original  research, 
poor  scholars,  Scottish  Meteorological  Society,  Edin- 
burgh Geological  Society,  &c.,  12,446-12,467,  12,474- 
12,.530. 
Health. 

Importance  of  Scottish  Meteorological  Society's  observa- 
tions in  relation  to  public  health,  12,505,  12,523. 
Highland  and  Agricultural  Society  of  Scotland.     See  Agri- 

cidtiire. 
Ireland. 

Farming  instruction  in  cnnne>;ion  with  Lame  and  Glas- 

nevin  schools  in  Ireland,  12,530. 
Advantages  of  Royal  Society  Government  grant   should 

be  better  known  in  Ireland,  12,442. 
Large  grants  for  science,  &c.  given  to  Ireland,  as   com- 
pared with  Scotland,  12,547- 
Meteorology. 

Meteorological  instruction  given  in  many  Scottish  schools; 
also  in  schools  of  Canada  and  France,  12,4tI0,  12,513, 
12,514. 

Sec  Scottish  Meteorological  Society. 
Natural  History. 

Natural  history  instruction  given  ni    Scottish  ])ai'ochial 
schools,  12,423. 
Original  Research. 

Scottish  scientific  societies  ai'e  mueli  enga<:;ed  in  leseai'ch  ; 

they  want  aid.  12,423.  12.429-12,4  13.  ^ 
Important  original  researches  in  botany,  geology.    &c. 

made  by  Scottish  working  men,  12,423-12,428. 
Scottish    universities    but    little    promote   original    re- 
search. 12.443. 
Money  grants  for  research  should   be  made  through  a 

scientific  council,  12,  I4(i-1 2,459. 
Necessity  for  |ironuition  of  original  research  in  connexion 
with  agriculture.  12,5,'iO. 
Prafrssor.-^hips. 

Fouruhitioii   of  I'^dinbiirgh   Chair  of  Geology  by  Sir  R. 
Murehison  and  Government,  12,482. 
Raiufall. 

IMaritiiig   or   loreslM    to    secure  greater   rainfall,  12.508, 
|L',5(I9. 
R.yixtrar  drucral. 

ili'gistrar  General  of  Scotland  receives  returns  from  55 
stations  only  of  Meteorological    Society  ;    additional 
returns  required,  12,505,  12,521-12,523. 
Royal  Stiricty  of  Edlnhurgh. 

itoyal  Society  of  Edinburgh  gives  small  aid  to  research  ; 
with  inendjers  of  other  societies  it  might  advise  a 
scientido  council  as  to  grants,  !kc.;  it  sliould  have 
funds  for  aiding  science  in  Scotland,  12,425-12,433, 
12,44G-12,45y,  12,467,  12,474-12,600. 
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MlLNE-HoMR,  D.,  Esq. — cont. 
Schools. 

Science  teaching  in  parochial  schools  of  Scotland ;  agri- 
cultural chemistry  formerly  taught,  12,423,  12,460. 
Meteorology  taught  in  schools  of  Scotland,  Canada,  &c., 
the   schoolmasters    being   observers,   12,461,    12,513, 
12,514. 
Great  want  in  Scotland  of  means  to  enable  poor  scholars 
to  go  into  higher  schools,  12,460-12,465. 
Science. 

Promotion  of  science   in    Scotland;    not    specially   en- 
couraged in  schools,  12,420-12,547. 
Scientific  discoveries  of  Germany  more  important  than 

those  of  England,  12,4/1-12,473. 
Increase  of  public  wealth  has  not  much  increased  con- 
tributions to  science,  12,539-12,547. 
Science  and  Art  Deparlmenf. 

Regulations  of    Science  and  Art  Department  arc  imper- 
fectly known  in  Scotland,  12,462,  12,463. 
Scientific  Publications. 

AVant  of  funds  to  publish  transactions  of  Scottish  scien- 
tific societies,  12,422-12,442,   12.466,  12.485,    12,495, 
12,515,  12,616. 
Scientific  Societies, 

Valuable  scientific  societies  in  Scotland;  Government 
should  aid  in  pvil)lication  of  their  transactions,  &c., 
12,422-12,442,  12,446.  12,485,  12,495,  12,515,  12,516. 

Scotland. 

Promotion  of  science  in  Scotland,  12,420-12,54;. 

Royal  Society  Government  grant  is  not  sufficiently  known 
in  Scotland,  12,434-12,442,  12,499,  12,547- 

Scotland  might  have  a  board  for  science,  in  communica- 
tion with  a  scientific  council  in  London,  12,446- 
12,459. 

General  feeling  in  Scotland  that  the  public  has  done 
enough  for  science,  and  Government  too  little.  12,539- 
12,.546. 

Scotland  wants  means  to  enable  poor  scholars  to  pass 
into  higher  schools,  12,460-12,465. 

Grants  to  Ireland  for  science,  &e.  are  four  times  greater 
than  to  Scotland,  12,547. 
Scottish  Meteorological  Society. 

Meteorological  Society  of  Scotland ;  it  has  90  stations ; 
important  to  health,  agriculture,  forests,  &c.;  it  should 
have  Government  aid,  12,501-12,530,  12,540. 

Students. 

Means  are  wanting  in  Scotland  to  enable  poor  students 

to  obtain  a  higher  education,  12,460-12,465. 
There  are  many  bursaries  for  poor  students  in  Scotland, 
12,461. 

Universities. 

Scottish  universities  have  hut  little  promoted  researcli, 
but  they  have  set  apart  laljoratories,  &c..  12,443, 


RA.WLINSOX,    Major-Gener.\l    Sir     HENRY    C, 
K.C.B.,  &c.     (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Deficient  accommodation  of  Royal  Geographical  Society ; 

place  for  meeting  wanted;    hall  of  London  University 

lent  to  society;  no  space  allotted  in  Burlington  House, 

12,592-12,598. 
Accommodation    provided    in    Burlington     House    for 

Geological,    Linnean,   Astronomical,    Chemical,   and 

Antiquaries  Societies,  12,598-12,600. 

Admiralty. 

Admiralty    should    not   be    controlled    by  a  council    of 
science,  12,563,  12,564. 
Apparatus  for  Science  Purposes. 

Use  of  sextant,  theodolite,  &c.  proposed  to  be  taught  to 
travellers  by  Royal  Geographical  Society,  12,603. 
Burlington  House.     See  Accommodation  for  Science  Purposes. 

Council  of  India. 

Council  of  India ;  variety  of  scientific  questions  referred 
to  it;  council  comprises  16  members;  a  precedent  for 
a  consultative  council  of  science,  12,.558-12,587. 

Council  of  Scientific  Advice. 

jXecessityfor  a  permanent  scientific  council;  15  meml>ers 
sufficient;  they  should  have  500/.  a  year,  be  under 
Minister  of  Education,  and  should  give  only  part  of 
their  time,  12,552-12,587. 
'Examinations. 
University  examinations  for  certain  public  schools  are  to 
include  geography,  12,605,  12,610-12,612. 


Rawlinson,  Major-Gen.  Sir  H. — cont. 
Geography . 
Promotion  of  geographical  science,  12,548-12,619. 
See  Royal  Geographical  Society. 
Government. 

Relation  of  Government  to  Roya!  Geographical  Society. 

12,548-12,652,  12,588-12,608. 
Government  should  have  for  adviser  a  permanent  scientific 
council,  12,552-12,587. 

Grants  for  Science  Purposes. 

Survey    expeditions    received  large  Government   grants 
formerly;  applications  latterly  declined,  12,549-12,551. 
Royal  Geographical  Society  has  a  grant  of  500/.  a  year; 
further  aid  for  buildings  wanted,  12,588-12,601. 
See  Income  and  Expenditure. 

Greenwich  Observatory. 
Greenwich  Observatoiy  should  )ie  controlled  by  a  council 
of  science,  12,663. 
Incom.e  and  Expenditure. 

500/.  a  sufficient  salary  for    each    member  of    a  State 

scientific  council,  12,653,  12,582. 
Royal  Geographical  Society  has  5,000Z,  to  6,000/.  a  year  ; 
it    subscribes    largely   for    expeditions,    &c.,    12,606- 
12,608. 

See  Grants  foi  Science  Purposes. 
India. 

Great  variety    of  scientific    questions  arising    in    India, 
12,565. 

See  Council  of  India. 
Lord  President.     See  Minister  of  Education. 
Minister  of  Education. 

Minister  of  Education  fthe  Lord  President)  might  act 
■with  a  consultative  council  of  science,  12,652-12,.587. 
Ordnance  Department. 

Experiments  carried  on  by  Ordnance   Depai-tment  need 
not    be    controlled    by   .t,    scientific    council,    12,563, 
12,564. 
Royal  Geographical  Society. 

Royal  Geographical  Society  ;    its  advice  to  Government ; 
its  value  to  travellers,  &c. ;    its  want  of  meeting  room  ; 
its  geograpliical  prizes  for  schools ;  its  income,  journals, 
&c.,  12,548-12,557,  12,588-12,619. 
Schools. 

Royal    Geographical    Society's  prizes  for   schools;    11 
leading  schoob  competed  this  year,  Eton  and  Liver- 
pool carrying  off  all  the  prizes,  12.605,  12,610-12,619. 
Geography   should  form  part  of    school,   rather  than 
university,  education,  12,611,  12,6J2. 
Science. 

Promotion  of  geographical  science,  12,548-12,619. 

No  necessity  for  creating  a  special  ministry  of  science ;    a 

council  sufficient,  12,552-12,587. 
Variety  of  scientific  questions  arising  in  India,  12,565. 
See  Council  of  Scientific  Advice. 
Scientific  Publications. 

Journal    of    Royal    Geographical     Society;     published 
regularly  since  1830;    its  great  value,  12,60.9. 
See  text  Books. 
Scientific  Societies. 

Burlington     House   is    to    accommodate    the    Linnean, 
Geological,  and   other  societies,  but    not    the    Royal 
Geographical  Society,  12,598-12,60(f, 
Survey  Expeditions. 

Survey    expeditions;    their   promotion    by    Royal    Geo- 
graphical Society ;    imcertain  action  of  Goverament 
respecting  them,'  12,649-12,551,  12,608. 
Text  Books. 

Defects   in    manuals  of    geography ;    preparation    of  a 
manual  contemplated  by  Royal  Geographical  Society, 
12,613-12,616. 
Universities. 
Universities  are  to  include  geograjdiy  in  their  examinations 
for  certain  public  schools,  12,()05,  12,610. 

FARRER,  THOMAS  HENRY,  Esq.      (Index  of   his 
Evidence.) 

Alkali  Works. 

Alkali  works;  controlled  Iiy  Board  of  Trade;  inspected 
by  Dr.  Angus  Smith  and  staff,  12,623-12,631. 
Board  of  Trade. 

Board  of  Trade ;  its  functions  and  relation  to  science  ; 
its  regular  scientific  staff,  employment  of  special  uer- 
sons,  &c.,  12,620-12,703. 
Cambridge  University,     See  Univers'i/ics. 

4D  4 


TIOYAL    COMMISSION    ON    SCIBXTIFIC    TNSTKUCTION,    ETC. 


Farrer.  T.  H.,  Esq.— -cont.  pAnnEn,  T.  H.,  Esq. — cont. 

Council  of  Scientific  Ac/vice.  Scottish  Meteoroloyical  Society. 

State  council  ibr  science  desirable;  it  should  be  paid,  tticottisb  Meteorological  Society  refused  aid  by  Treasury, 

independent  of  Government,  appointed  by  Royal  So-  12,(>-Jl. 

cicty,     responsible    to    Minister    of    Education     and  Standard  Weights  and  Measures. 

should  initiate  inquiries.  l;^,(Ki4-12,(.i61, 12.671-l-',f>/J,  Supervision  of  standard  weigh 


lL\676. 
lilectricit>i. 

Electric-  light  for  li'^htliouscs  ;  experiments  of  Professors 
Faraday,  Tyiuhill,   ^-^c.  for   Ituard    of  Trade,    ll.'.(iL'3- 

Endmi>meiits. 

University  endowments  sliouhl  be  devoted  to  promotion 
of  science,  12,(i/'4-12,<i7S. 

Felloivships. 

Fellowships  at  Oxford  do  not  tend  to  jiromotc  seicntitic 
research,  V2,*i77. 1 -.<>/■  ^■ 
Fisheries. 

Control  of  fisheries  by  Board  of  Trade;  natural  liistury 
questions  arising  therefrom,  12,(ii?2-12,6':'l. 
Gas. 

Board  of  Trade  has  control  over  gas,  as  to  supply  and 
puritv.  in  London  ;  also  in  lighthouses,  &c.,  lL\<)2.'i- 
liMi;il,  llM^:-i7. 


Go, 


Government    should    have    a  consultative    council    for      hxnminntwns. 


■eights  and  measures  by  Board 
of  Trade,  12,G22-12,6yi. 
Waterivorhs. 

Gontrol  of  London  watev-supplv,  as  to  purification,  &c., 
by  Boiu-d  of  Trade,  12,(i2;J-lL>,631,  12,6.3?. 
tl'rit/h/s and  Measures.       See  Standard  Weights  and  Mea- 


(),\fiird  and  Cambridge  Universities  have  latterly  pro- 
moted science;  they  should  do  so  a  great  deal  more, 
12,(;(i!).  ]2,fi74-12,fi78. 


\VILLL\MSON,  ALEXANDER  W.,  Esq.,  Ph.  D.,  F.R.S. 

(Index  of  his  Evidence.) 

Coinicit  of  Scientific  Advice. 

State  council  fur  science  (subject  to  a  minister)  desirable ; 
it  should  publish  reports  ;  five  or  six  members  suffi- 
cient, appointed  for  12  or  1.^  years;  it  should  not 
initiate  inquiries,  12,fi80-12,70.'i. 


science,  12,6;:i4-12,6(il,  12,*i71-l2,<i73,  12,67(i. 

Grants  for  Science  Purposes. 

State  grants  for  science;    Meteorological  Office  grant; 
proposals  for  increased  grants  should  be  considered  hy 


a  council  of  science;  there  should    be  a  responsible       f^,,,. 


Examinations  are  no   test  for    higher  scientific  work ; 
reports  of  competent  persons  must  decide,  12,682. 
Gfrmnny. 

Centralization  of  administration  of  science  desirable,  as 
n  Gennanv,  12,')yi. 


officer    for     keejiing     the    accounts,     12,6.i!'-]  2,6-12, 

i2,t:Gi-i2,6(;y. 

See  Endoirmf/its. 
Harbours. 

Scientific  matters  relating  to  harbours  come  under  con- 
trol of  Board  of  Trade;  12,622^]2,(i;il . 

hiijhthouses. 

Control  of  lighthouses  hy  Board  of  Trade  ;  experiments 
on  electric  light,  introduction  of  gas,  &c,,  12,G22- 
12,631. 

Meteorological  Offirr--. 

Meteorological  Oflice  ;  its  connexion  with  Royal  Society 
and  Board  of  Trade  ;  desirability  of  having  a  scientific 
council  to  refer  to  respecting  it,  I2,fi.'i'l-12,6-12, 12,6{)1- 
12,666. 

See  Scottish  Meleorologiml  Soritttij. 

Minister  of  Edualion. 

A    State    council    of  science    might    lie    suliject    to   the 
Mmister  of  Education,  12,67-1. 
Aafaral  History. 


'ment. 


Xidural  history  questions  as  to  fisheries,  &c.  come  under      Si-icucc. 


(lovernment  aid  to  science  essential,  12,6H0-12,7f'3. 
Jjahoralorips. 

Inadvisable  to   establish    national    laboratories    for    re- 
search. 12,6i'6, 
Minislcr  of  Education. 

Minister    for    science   and    education     essential ;     there 

should  be  a  scientific  council  to  report  to  him,  12,681, 

12,6!J(I,  12,691. 
Orii/iiirrl  Rpsearch. 

Importance  to  science  of   close   union    of  functions  of 

teaching  and  original  research,  12,6S2,  12,6I'6. 
Go\-crninent  should  aid    private  ])romoter3  of  research, 

12,6S2,  12,698. 
National  laboratories  for  research  not  advisable,  12,696. 
Schools    should    be    encouraged    to    develojie    research, 

12,696. 
Schools. 

In  all  schools  poor  youths  of  special  scientific  ability 

should  be  aided  by  the  State,  12.682. 
Aid  sliould  lie  given  to  schools  to  encourage  pronaotion 

>f  original  research,  12,696. 


dcMialdr  to  advi^r    u 
-.eareh,    l2.(i;il    I2,6:;s. 


he 


;iid 


12,612- 
vaic  re- 


Board  of  TradL-,  12.622-12,6.'!l. 

Narigatiou. 

Health  of  crews  and    pusseugcrs  in  ships,  dc\'iation  of 
fonipasses.    become    under   ir);^pcrtion    r,f  Board   of 
'IVadc,  12,6_'2-12,6:iL 
Origiu'/l  Research. 
SUIe     hcicntific    coo 
initiate   'jue«tions 
12,6-16. 
State  a-.lsWiiiri.  she 

M-areh,   12,6  ll'. 
Oriinnid  researeh  is  not  pmrnnted  bv  OaIohI  icilowsbips, 
12.677.  1:^.67-. 
Oxford  ihnnrrsdy.      Sre  (luirrr:ii/ivs. 

[;r,;,rd    ..;■    'IVarle    ln^.|irctioo    luol    cordrol    of    ralhviiyN, 
12.6J2   i2,6;;i. 

lioiini  SorAi'ly. 

Metcr»roloKical  Odiee    )■;   eonlroll<<)    by    an    un|>:iid    <'()ni- 
mitti'C   of    t^e  l!-,y;,l    Sniirfy,     1 2.6;i9  ■  12,6 12.    12,661- 

12,666. 

Ki>Val  Society,  or   a,  ctmnittre  i,[  Ww.  -.-auw.  u'(,nld  form 
tiie  best  Stale  i^eicul  lile  eimnnl.  I2.6i:i.   Il'.6II. 


,SV;- 


M'caf,  variety  of  .seicntilie  maltrrs  under  eoofrol  (.!'  Ho;i.rd 

or'IVade,'l2,620-l2.7<):i. 
SUde  Hoientifle  council  de.sirahle,  I2.6:i  I    12,661 ,  12.671  - 

I2,67.'f,  12.676. 
Uesirability  of  applying  univcrstty  endowments  to  pur- 

jjosefi  of  science,  12,669,  I2,67d-l2,67y. 


A  council  for  science  desirable;  it  should  not  advise  in 

matters  of  applied  science,  12,68l*-12,7'l''^. 
Better  system  of  scientific  education   wanted,    12,681- 

1 2,682. 
<h-igin:il  re.'^careh  slumhl  be  ai.lcd  h\-  the  State.   12,682, 

12,696,  12,6:)S. 
Poor    seboliiTs    of  s|iecial    seietififie    rapacity  should    be 

aided  by  the  Slate.  I2.6S2. 
Si- i I' II I i fir  Piihlicalious, 

A    Slate    scientific    conncil    should    puhlith    annually    u 

cuui[ilete    report    of    nalional    resources    .ivadable    for 

.■^eieiiee.  12,681,  12,6^7. 

S//I.lrilts. 

Ini]i<irl;inee   of  Stale   aid    being    given    to    enable   clever 
seientilic  students  lo  e(nUinue  llieir  Mudies,  12,682. 
l!„,rrrsi/irs. 

I'oi-     proiiiolion     of    seienee.     system     of    control     over 
universities,  i.^e.  is  wanted.  12.681.  i2.6S2. 

IM'd':i>,  l';i)\\'AIU)  .1.,  F„su..C.li.   (Iiulex  of  hi,s  Evidence.) 

Adiuir'diy. 

AdndraUy  scienlifie  mutters  ;  important  (piestions  unde- 
vi'Iopeil  ;  ■■  (Captain  '"  not  lost  flivougb  want  of  scicn- 
tilie  knowledge.  12,706-12,72;i. 
Itaiml  of  Trmle. 

Uo;i.nl  orTra.iIemevelywee3  that  existing  scientific  methods 
ni-e  earned  out,  12.71)9. 
CnuH-iluf  ludia. 

System  of  Council  of  India  not  desirable  for  a  State  council 
of  scientific  advice,  12,72(i. 


ANALYSES   OP   EVIDENCE  RESPECTlNa  THE  ADVANCEMENT   OF  SCIENCE. 


Reed,  E.  J.,  Esq. — cont. 
Council  of  Scientific  Advice. 
Desirability  of  having  a  State  scientific  council,  controlled 
by  a  minister  for  science,  &c. ;  members  should  not 
give  all  their  time  ;  they  should  be  paid;  they  should 
initiate  inquiries,  12,706-12,728. 
Government. 

Aid  of  Government  essential  to  promotion  of  science, 
12,706-12,728. 

India  Office:     See  Council  of  India. 
Minister  for  Science. 

Minister  for  science  desirable  ;  he  should  have  a  council 
of  advice  subordinate  to  him,  12,706-12,728. 
Orif/inal  Research. 

State  aid  wanted  to  promote  original  research  in  connec- 
tion with  ship-building,  &c.,  12,706-12,723. 
Science. 

Government  aid  to  science  essential ;  many  branches  are 
undeveloped  for  want  of  means,  12,706-12,728. 
Ship-building. 

Important  scientific   matters  relating  to   ship-building 
require  development,  12,706-12,723. 


GALTON,   Captain  DOUGLAS,  C.B.,  F.R.S.     (Index 
of  his  Evidence.) 

British  Museum. 
Unnecessary  duplication  of  functions  at  British  Museum, 

South  Kensington,  and  Kew,  12,987,  13,005-13,025. 

Council  of  Scientific  Advice. 
State  council  for  science  desirable  j  it  should  not  be 
merely  consultative ;  it  should  control  all  scientific 
institutions  and  grants ;  five  or  six  members  and  a 
secretary  would  be  required;  members  should  have 
salaries  and  pensions,  12,961-13,031. 

Education. 
AH  education  should  be  framed  with  respect  to  scientific 
training,  12,931,  12,982. 

Government. 

Government  promotion  of  science  ;  consultative  council 
desirable,  12,961-13,031. 

Grants  for  Science  Purposes. 

State  grants  for  science  purposes  should  be  administered 
systematically  by  a  scientific  council,  12,984, 

Herbaria. 

Overlapping  of  functions  in  herbaria  of  Kcw,  British 
Museum,   and   South    Kensington,    12,987,    13,005- 

13,025. 

India  Office. 
A  Government  scientific  council  should  have  a  status 
similar  to  that  of  the  India  Office  council,  12,984. 

Kew  Gardens. 

Kew  Gardens,  South  Kensington  Museum,  and  British 
Museum  overlap  each  other;  they  should  all  be  under 
one  government,  12,987,  13,005-13,025. 

Laboratories. 

Difficulty  in  the  way  of  establishing  laboratories  for 
research,  13,032, 

Original.Research. 
Practical  difficulties  would  arise  in  instituting  laboratories 
for  original  research,  13,032. 

Science. 

Promotion    of   science  by  Government;    State  council 

desirable,  12,961-13,031. 
Want  of  uniform  control  over  State  scientific  institutions, 

12,961-13,032. 
Science  for  governmental  and  for  educational  purposes 

should  be  separately  considered,  12,964. 
Necessity   of  statesmen    having  a  scientific    education, 

12,966. 
Scientific  training  of  the  mind  should  be  the  object  of 

education,  12,981,  12,982. 

Scientific  Institutions. 
Waste  of  force  among  State  scientific  institutions;  they 
should  be  subject  to  one  council,  12,961-13,032. 

South  Kensington  Museum. 

Doubtful  if  separate  herbaria  are  wanted  at  South 
Kensington,  Kew,  and  British  Museum,  12,987, 
13,005-13,025. 

Superannuation. 

Members  of  a  consultative  scientific  council  should  have 
retiring  pensions,  12,993,  12,994. 


DE  LA  RUE,  WARREN,  Esq.,  D.C.L.,  F.R.S.    (Indei 
of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

State  laboratories  desirable,  to  accommodate  100  workers 
in  chemistry  and  50  in  physics,  13,054-13,065,  13,074- 
13,093,13,102-13,118. 
Astronomy. 

Government  shoiild  take  up  physical  astronomy,  j)ar- 
ticularly  sun  observations ;  an  observatory,  separate 
from,  but  affiliated  to,  Greenwich  Observatory,  desir- 
able, 13,066-13,(t73,  13,121-13,121. 

Government  should  deal  with  only  one  chief  astronomer, 
13,069. 
Australia. 

Observatories    for    phvsical    asfci'onomy    desirable     in 
Australia,  13,071. 
Cape  of  Good  Hope. 

An   observatory  for  physical  asti-onomy  should  be  in- 
stituted at  the  Cape  of  Good  Hope,  13,071. 
Chemistri/. 

State  chemical  laboratory  essential  ;  director  should 
possess  the  highest  talent,  13,054-13,066,  13,074- 
13,093,  13,102-13,118. 

Important  researches  made  in  Royal  College  of  Chemistry, 
13,055,  13,074-13,093. 

Observatories  for  astronomical  physics  would  require 
chemical  laboratories,  13,066-13,073,  13,121-13,124. 

Council  of  Scientific  Advice. 

State  scientific  council  essential ;  all  branches  of  science 
should  be  represented  ;  10  or    12  members,  elected  for 
five  years,  with   800?.   or   1,000/.    salai-y,   desirable  ; 
council  should  issue  reports,  13,035-13,136. 
Gerynany. 

Science    greatly  patronized    in   Germany  ;    grand    labo- 
ratories   there,  and    more  original    research   than   in 
England,  13,054,  13,094-13,10"!. 
Government. 
Government  has  not  appreciated  science  ;  more  efficient 
aid  is  essential,  13,034-13,136. 

Government  Grant  Committee.    See  Grants  for  Science  Pur- 
poses. 

Grants  for  Science  Purposes. 

Government  grant  of  Royal  Society  is  well  administered, 
but  Insignificant  in  amount,  13,135. 

Greemvich  Observatory. 

Obsen'^atory  for  physical  astronomy  wanted ;  it  should 
be  affiliated  to  Greenwich  Observatory,  13,066-13,073, 
13,121-13,124. 

Income  and  Expenditure, 

Members  of  a  science  council  should  have  800/,  to 
1,000?.  a  year,  13,045. 

Two  national  laboratories,  for  chemistry  and  physics, 
would  cost  50,000?.  for  building,  and  10,000Z.  for  out- 
fit, 13,061. 

India. 

One  or  two  observatories  for  physical  astronomy  should 
be  instituted  in  India,  13,071- 

Laboratories. 

Importance  of  instituting  State  laboratories  for  chemistry 

and  physics;  these  should  accommodate  150  workers, 

13,054-13,065,  1:^,074-13,093,  13,102-13,118. 
Establishment  of  national  laboratories  would  not  harm 

existing  institutions,  13,063. 
Chemical  laboratories  are  essential  in  observatories  for 

astronomical  physics,  13,066-13,073,  13,121-13,124. 
Important  laboratories  in  Germany ;  all  connected  with 

teaching  institutions,  13,054,  13.094-13,101. 
Aid  to  existing  laboratories  desirable,  but  institution  of 

a  national  laboratory  jireferable,  13,105. 

London. 

State  laboratories  should  be  in  London,  with  branches  in 
the  provinces,  13,056,  13,107,  13,109. 
Mechanism. 

Facilities  should  be  afforded  for  the  study  of  mechanism, 
by  exhibition  of  models,  &c.,  13,062. 

Minister  for  Science. 

Minister  for  science  essential ;   he  should  be  aided  by 
assistant    secretaries    and   a  council,     13,035-13,053, 
13,119,  13,120,  13,125-13,136. 
Observatories. 

Observatories,  with  laboratories,  for  study  of  astro- 
nomical physics,  should  be  Instituted  in  England 
India,  &c.,  13,066-13,073,  13,121-13,124. 
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De  La  Rub,  Warken,  Esq.—cont. 
Original  Research. 
Importance  of  instituting  national  laboratories  tor  pur- 
suit   of    original    research,    l.%054-i;i,065,     13,074- 
13,093,  13,102-13,118. 
Valuable  researches  made    at    the    Royal   (_-ollcge    ot 

Chemistry,  13,055.  13,0/4-13.093. 
Orieinal  research  more  successfully  pursued  m  Germany 
than  in  England.  13,054.  13,094-13.101. 

Photography.  •         r 

Importance  of  carrying  on  photographic  ol)3ervation  ot 
the  sun,  &c.,  13,0(56-13,073. 

Pht/sics. 

Government  laboratory  for  pliysical  investigations  essen- 
tial, 13,054-13,065. 

Desirability  of  State  promotion  of  the  physics  of  astro- 
nomy, 13,066-13,073,  13,121-13,12-1. 

Royal  College  of  Chemistry. 

Promotion  of  original  research  in  the  Royal  College  of 
Chemistry  :  important  arts  developed  ;  its  alliance 
with  the  School  of  Mines,  13,055.  13,074-13,093. 

Royal  School  of  Mines.     See  Roy(d  College  of  Chew-is' ry. 

Royal  Society.     See  Grants  for  Science  Purposes. 

Science. 
Want  of  more  efficient  aid  to  science  by  Government, 

13,035-1.3,136. 
Importance  of  having  a  State  scientific  secretary,  aided 

by  assistant  secretaries,  and  a  council,  13,035-13,136. 
Encouragement  to  science  in  Germany,  13,054,  13,094- 

13,101. 
Scientific  careers  should  be  open  to  qualified   men    m 

England  as  they  are  in  Germany,  13,101. 

Universities, 
Continental  laboratories  are  mostly  connected  with  imi- 
vereitiea,  &c.,  13,055,  13,094-13,101. 

DERBY,  The    Right    Hon.  EDWARD  H.  S..  EARL 
OF,  F.R.S.     (Index  of  his  E\-iilence.) 

British  Museum. 

British  Museum  is  supported  by  the  State  in  the  general 
interest  of  scientific  culture,  13,508. 

Council  of  science  not  necessary  for  management  nf 
British  Museum,  13.535-13,537. 

If  the  constitution  of  the  British  Museum  were  re- 
modelled, the  number  of  trustees  might  be  reduced. 
13,542. 

Appointments  in  British  Museum  are  made,  practically, 
upon  the  recommendation  of  the  permanent  officers. 
13,544.        ■ 

Colleges. 

A  college  for  science,  if  liberally  assisted  by  the  State, 
would  provide   itself  with    laboratories,  ^c,  13,524, 
13,525. 
Committees. 

Great  amount  of  voluntary  work  done  liy  committees; 
objection  to  theory  concerning  the  small  value  of  un- 
paid service,  13,532. 
Contributions  for  Science  Purposes. 

Science  should  be  aided  by  the  State  in  a  way  that  would 
stimulate  private  liberality,  13.50H,  13,.'')11,  13,513. 
Council  of  Scientific  Advice. 

Objections  to  a  State  council  of  science;  it  would  destroy 
the  reeponaibility  of  the  executive  officer,  13,514- 
13,.52.3,  i;i,5.33-1.3..'"j41,  13..W0.  13,551. 

No  analogy  between  ii,  council  of  science  aiitl  the  Council 
of  India,  l.V>22. 

A  council  of  science  would  cause  .jealousy ;  its  best 
members  would  have  to  do  inferior  work  ;  and  its 
l)ractica]  direction  would  fall  on  ttic  least  scientific 
authorities,  13,.''.23.  1.3,550. 

Endov>rnen/s. 

Before  applying  to  Parliament  i'or  aid  to  Hcienee  existing 
endowments    sliniild     be     properly    utih/.cd,     13,509. 
1.3,.511. 
Geographical  Society.     See  Hoifi'l  Cfographical,  Sncirly. 

Government. 

Assistance  to  science  i.s  a  pro|ii'r  function  of  the  Sto.te, 

1.3,508-l.'i,5I3. 
State  aid  to  science  should  be  given  so  as  to  stiiniihito. 

not  check,  private  liberality.  1.3,5iiH,  13,r)l  I,  13.513. 
Existing    endowments  for    science    should   be  ]>ropcrly 

utilized   before    application  is  made    to  Government. 

1. 3,509. 


Derby,  Earl  of — Government — cont. 

No  town  or  district  should  be  encouraged  to  apply  to 

Government  for  science  grants,  13,510. 
Government  can  obtain  the  best  scientific  advice  without 

the  aid  of  a  council,  13,514-13,526,  1.3,.532-13,541. 

See  Parliament. 

Grants  for  Science  Purposes. 

State  grants  for  science  should  be  given  in  a  manner  to 

stimulate  private  liberality,  13,508,  13,511,  13,513. 
Grants  by  Government  to  scientific  societies,  &c.  should 

be    given  for  general,  not  special,   purposes,  13,524, 

1.3,525,  13,546-13,549. 
Approval    of   Government    Grant    managed    by  Royal 

Society;  Parliament  might  not  object  to  increase  the 

vote,  13,527-13,632. 

See  Contri/jntions  for  Science  Purposes. 

Income  and  Expenditure. 

Funds  which  science  might  require  from  the  State  would 
be  insignificant  compared  to  the  national  resources, 
13,508.  13,531. 

India  Office. 

Council  of  India  and  proposed  council  of  science  are  not 
analogous,  13.522,  13,539. 

Laboratories. 

Colleges  for  science,  liberally  aided  by  the  State,  would 
provide  laboratories,  13,-524-13,526. 

Mhnster  of  Education. 
Application  of  State  aid  to  science  falls  within  the  pro- 
i-ince  of  a  Minister  of  Education,  13,517- 

Observatories. 
An  observatory  is  a  proper  object  for  Government  assis- 
tance, 13,512. 

Original  Research. 
Scientific  research  should   be   promoted   by  the  State, 

13,513. 
Men  s|)ecially  eminent  for  scientific  research  should  be 
aided  by  Government,  13,523. 

Parliament. 

The  minister  would   know  better  than  a  science  council 

what   Parhament    would    be   likely  to  grant,   13,528, 

13,534. 
Parliament  might    not   object  to    increase   the  vote  to 

Government  Grant  Committee.  13,530. 
Parliament    must    be    assured,  before    granting   aid  to 

science,  that  existing  endowments  are  made  the  most 

of,  13,509. 

See  Government. 

Royal  Geographical  Society. 
Geographical  discoveiT-  best  promoted  by  placing  a  cer- 
tain yearly  sxmi  in  the   hands  of  the  Geographical 
Society  ;  for  the  money  now  given  the  public  has  an 
equivalent.  13,540.  13,.547. 

Royal  Society. 

Royal  Society  is  the  best  representative  body  for  science 
the  Government  can  refer  to  ;  objection  to  its  becoming 
an  official  council  of  advice,  13,52S,  13.551. 
See  Grants  for  Science  Purpo.^es. 

Science. 

Aid    to    science  is  u    proper    function  of   Government, 

13,508-13,513. 
Necessity  for  c.Yisting  endowments  for  science  being  made 

projjer  use  of,  l.'i,509,  13.511. 
State  aid  to  science  should  be  subject  to  a  fixed  general 

rule;    it  should   stimulate  private  liberality,   13,510- 

13,51.3.  13,527. 
Scientific  rcseai'cb  shoubl  be  i)romotcd  by  Government. 

13,51.3.  13.523. 
A|)plication  of  national  funds  to  science  is  the  province 

<»f  a  minister  of  education,  13.517- 
(.'ouncil  for  science  not  needed.  1.3.514-13,523,  13,533- 

l.i.r.n.  13,5.'">0.  13,551. 
Aid  to  scientific  Hocietics,  &c.  should  bo  for  general,  not 

special,  purposes,  13,624,  13,526,  13.54(1-13.549. 

Scipnl'ijic  Publications. 

State  grants  should  not  be  given  specially  for  scientific 
publications.  13,54fi-l  3,649, 

Scientific  Societies. 

Grants  to  scientific  societies.  &c.  should  l>e  given  for 
general,  not  special  purposes.  13,510,  13,611,  13,524. 
13..525.  13.64fi-13,549. 
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OF,  F.R.S.     (Index  of  his  Evidence.) 

Apparatus  for  Science  Purposes. 

Advantage  of  Government  promoting  the  scientific  in- 
struction of  instrument  makers,  13,575, 
Appointment  of  Scientific  Officers. 

State  appointments  of  scientific  men  for  pm-poses  of 
research;  these  should  be  made  by  Prime  Minister, 
who  should  fill  up  vacancies,  13,567-13,-570,  13,591- 
13,593,  13,609-13,611,  13,617-13,619. 

British  Museum  appointments  have  been  singularly  well 
made,  13,605. 
British  Museum. 

Approval  of  management  of  British  Museum  by  trustees ; 
it  might  be  connected  with  Education  Department  by 
making  President  and  Vice-president  trustees,  13,579- 
13,581,  13,605-13,607. 

Appointments  in  British  Museum  have  been  singularly 
well  made,  13,605. 
Committee  of  Council  on  Education.     See  Education  Depart' 

ment. 
Council  of  Scientific  Advice. 

Objection  to  a  State  council  of  science;  Government 
can  get  the  best  advice  without  it,  13,560-13,564, 
13,582-13,584, 13,594-13,600. 

Council  of  India  and  proposed  council  of  science  are  not 
analogous,  13,565. 

Decisions  of  a  council  of  science  liable  to  be  reversed  by 
House  of  Commons,  13,564. 

Council  of  science,  as  proposed,  would  be  consulted  by 
Government  as  little  as  possible,  13,600. 

Royal  Society  Committee  preferable  to  pro^joaed  council 
of  science,  13,601-13,604, 
Education, 

Advancement  of  science  is  a  pressing  want  of  our  educa- 
tional system,  13,559. 

Education  Department. 

Present  Council  of  Education  preferable  for  science 
purposes  to  a  special  minister,  13,5/7,  13,578. 

British  Museum  might  be  connected  with  Education 
Department  by  making  the  President  and  Vice- 
president  trustees,  13,579-13,581. 

Fellowships. 

Present  application  of  revenues  of  fellowships  is  univer- 
sally considered  to  be  unsatisfactory,  13,571-13,573, 
13,585. 

Government. 
Advancement  of  science  is  a  duty  of  the  State,  13,553- 

13,557. 
Need  of  increased  Government  aid  to  science,    13,558, 

13,559. 
Government  can  get  the  best  scientific  advice  %vithout  the 

aid  of  a  council,  13,560-13,564,  13,582-13,584,  13,594- 

13,600. 
Government  aid  to  science  should  be  given  openly,  not 

by  means  of  an  office  which  would  be  a  sinecure,  13,560, 
Desire  to  economize  national  funds  is  the  chief  impedi- 
ment to  Government  aid  to  science,  13,557,  13,5/1, 

13,574. 
Wrong  impression  in  some  Government  departments  tha5 

scientific  advice  should  be  had  gratuitously,  13,574. 
Government  support  is  clearly  wanted  for  observatories, 

13,575. 
Impetus   to   research    would   be  given  if  Government 

promoted    scientific    instruction    among    instrument 

makers,  13,575. 
Government    Grant    Committee.      See    Gravis  for   Science 

Purposes. 
Grants  for  Science  Purposes. 
State  grants  for  science  have  been  withheld  only  by  the 

natural  desire  to  save  public  money,  13,557,  13,5/1, 

13,5/4. 
Government  grants  might  properly  be  awarded  to  first- 
rate  investigators,  13,590. 
Government   Grant   Committee    the   best    channel    for 

administering  national  funds  devoted  to  science;  its 

grants    might    be    much    increased,    13,601-13,604, 

13,608. 
Special  aid  might  be  granted  by  Government  lo  Scottish 

Universities,  13,620,  13,621. 


Income  and —t- -  .     i       u 

Men  appointed  by  thd  State  for  scientific  research  should 

have   1  000^.  to  1,500/.   a  year,  and   superannuation 

allowance,  13,56/-13,5/0. 
Chief  impediment  to  State  aid  to  science  is  the  idea  of 

financial  economy,  13,55/,  13,571, 13,5/4. 


Salisbury,  Marquess  of — cont. 
India  Office. 

No  analogy  between   proposed  council  of  science  and 
Council  of  India,  13,565,  13,594,  13,595. 
Laboratories. 
Except  in  places  of  education.  State-aided  laboratories 
are  probably  not  needed  ;  there  being  so  many  labora- 
tories for  commerce,  13,5/5. 
Doubtful  if    State  laboratories  could   be  provided   in 
sufficient  numbers  to  satisfy  demands,  13,590. 
Law. 

Government  could  obtain  advice  on  questions  of  science 
as  it  does  on  questions  of  law ;  no  council  necessary, 
13,561,  13,682-13,584. 
Lectures. 
A  State-appointed  scientific  investigator  should  publish 
results  in  occasional  lectvu-es,  13,56/,  13,591-13,593. 
Lord  President. 

Practical  connexion  between  British  Museum  and  Edu- 
cation   Department    might    be    made    by  appointing 
Lord  President  and  Vice-President  trustees,  13,581. 
Minister  of  Education. 
A  Minister  of  Education,  directly  in  contact  with  science, 
would  not  be  preferable  to  the  Council  of  Education, 
13,5/7,  13,5/8. 
Observatories. 
Support  of  observatories  a  duty  of  Government ;  more 
observatories  probably  required,  13,5/5. 
Original  Research. 
Rapid    progress    of    research   where   commercial   value 

attaches  to  its  results,  13,553. 
Reseai'ch  is  impeded  by  want  of  a  career  for  scientific 

men,  \S,55S. 
Government  should  aid   men  engaged  in  research  not 

pecuniarily  profitable,  13,560,  13,566-13,6/0. 
State-appointed    investigators    should   publish    results, 
either  in  books  or  lectm-es;  they  should  have  1,000/. 
to  1,500/.  a  year,  and  pensions;  they  might  give  ad- 
vice to   Government,    13,567-13,5/0,    13,591-13,693, 
13,609. 
Importance  to  research  in  having  highly  educated  makers 
of  scientific  instruments;  State  aid  for  this  purpose 
desirable,  13,5/5. 
A  moderate  amount  of  teaching  might  be  profitably  com- 
bined with  original  research,  13,588,  13,589, 
Government  should  not  appoint  men  for  original  research 
until  their  quafifications  had  been  fully  proved,  13,589. 
Scientific  investigators  might  be  best  aided  through  the 

Royal  Society,  with  its  gi'ant  increased,  13,590. 
Appointments  of  scientific  investigators  should  be  made 
by  Prime  Minister,  13,609-13,611. 
Oxford  University. 

Small  amount  of  scientific  teaching  at  Oxford  University, 
as  compared  with  other  subjects,  13,686,  13,58/, 
Parliament. 

House  of  Commons  would  always  be  liable  to  reverse 
decision  of  council  of  science,  1 3,564. 
See  Government. 
Prime  Minister, 

Government  scientific  investigators  should  receive  their 
appointments  from  the  Prime  Minister,  13,610. 
Royal  Society, 

State  aid  to  scientific  workers  might  best  take  the  form 

of  an  increased  grant  to  Royal  Society,  13,590,  13,608. 

Committee    of    Royal   Socielr^  preferable  to    proposed 

council  for  science,  13,601-13,604. 

Science. 

Science  is  hindered  by  the  want  of  a  career  for  scientific 

m-en,  13,553,  13,654. 
To  promote  science  is  a  legitimate  object  of  the  State, 

13,555-13,567. 
Aid  to  science  a  pressing  want  of  our  educational  system. 

13,558,  13,559. 
State  aid  to  science  should  be  given  openly,  not  under 

the  fonn  of  an.  office,  13,560. 
Some  Government  departments  have  a  wi'ong  impression 
that  scientific  advice  should  be  given  them  for  nothing, 
13,574. 
Objections  to  a  Government  scientific  council,  13,560- 

13,604. 
State  scientific  investigators ;  their  appointments  should 
be  made  by  the  Prime  Minister,  13,56/-1 3,5/0, 13,691- 
13,693,  13,609-13,611,  13,617-13,619. 
Scientific  education  of  instrument  makers  a  proper  object 

for  Government  assistance,  13,5/5. 
Science  is  becoming  every  day  more  recognised  in  the 
older  universities,  13,612. 

See  Grants  for  Science  Purposes,  Original  ResearcK 
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Salisburv,  Marquess  of — cont. 
Scotland. 

Scottish  universities  might  receive  special  aid  from  Go- 
vernment, 13,620,  \:i,&2\. 

Scientific  Instruments. 

Makers  of  scientific  instruments  should  have  their  euu- 
cation  promoted  by  the  State,  l3,b7S. 
Superannualion. 

Provisions  for  retirement  would  be  essential  for  State- 
appointed  scientific  investifj;ators,  l.'f,5fil>. 
Universities. 

Desirability  of  better  application  of  university  fiinda  to 
teaching  purposes,  13,571-13,573,  13,585-13,587- 

Increasing  recognition  of  science  in  the  older  universities, 
13,(il2. 

While  physical  science  should  be  promoted  in  univer- 
sities, existing  arrangements  should  not  be  disturbed, 
13,(il2-13,(;U!. 

Special  aid  might  reasonably  be  given  to  Scotch  Uni. 
versities,  13,(i20,  13,G21. 


NORTHCOTE.  The   Right  Hon.  Snt  STAFFORD  II.. 
Bart.,  C.B.,  M.P.     (Index  of  his  Evidence.) 

Council  of  Scientific  Adric. 

Objection  to  a  State  council  of  science.  13.(>35-13,(J56. 
A  State  council  for  science  would  come  into  collision  with 

Government  in  respect  to  money  matters,  ike,  13,G37, 

13,638. 
Education. 

Government  should  aid  scientific,  along  with    general, 

education.  13,(123-13,1)25. 
Present   endowments    for    education    should    be    more 

utilized  for  scientific  instruction,  13.1)27. 
Endowine;tts. 

Before  granting  public  money  for  science,  existing  cn- 

do^v^uents  should  be  properly  applied,  13,62/. 
Goi^  eminent. 
The  State  should  promote  scientific,  with  general,  edu- 
cation ;  it  should  aid  research,    and    have    means    of 

obtaining  scientific  assistance.  13,623-13,628. 
Government  aid  to  science  might  best  be  given  through 

a  system  like  that  at  South  Kensington,  13,625. 
State  aid  should  be  given  to  those  scientific  researches  of 

national  importance  which  could  be  prosecuted  only 

by  its  means,  13,629-13,632. 
Difficulty  of  Government   obtaining  scientific   advice  ; 

science  council  objectionable;   heads  of   departments 

should  be  responsible;  advice  might  be  sought  from 

Royal  Society,  &c.,  13,633-13,656. 
Objection    to    Government    apjjlying    to     irresponsible 

scientific  advisers ;  a  more  systematic  mode  desirable, 

13,647- 


XoRTHcoTE,  The  Right  Hon.  Sir  StaEford— com^ 
Grants  for  Science  Purposes. 
State  grants  might  be  made  for  scientific,  along  with 
general,  education ;  but  endowments  should  be  first 
properly  applied,  13,623-13,627. 
Government  Grant  Committee  a  good  scientific  ad^dser 
for  Government ;  it  might  be  allowed  increased  means 
if  necessity  were  shown,  13,642,  13,651,  13,652. 
See  Royal  Society, 
India  Office. 

Frequent  applications  involving  science  made  to  India 
Office  ;  advice  often  desirable,  13,643,  13,644. 
Minister  of  Education. 

The  Minister  of  Education  should  have  the  best  scientific 
advice,  but  for  educational  purposes  only,  13,656. 
Original  Research. 

Government  should  promote  important  scientific  inquiry 
where  the  work  could  not  otherwise  be  done,  13,623, 
13,62.9-13,632. 
Roi/al  Geof/raphical  Society. 

For  advice  as  to  explorations.  Government  might  apply 
to  Geographical  Society,  13,646. 
Rovdl  Society. 

Royal  Society  a  proper  adviser  for  Government  to  apply 
to  in  scientific  matters ;  payment  might  be  made  to 
it,  13,635-13,650. 

Sec  Grants  for  Science  Purposes. 
Science. 

Scientific  researches  of  national  importance,  which  could 
not  otherwise  be  undertaken,  should  be  aided  by  the 
State,  13.623,  1.3,629-13,632. 
Along   with    general    education,    scientific    instruction 

should  be  promoted  by  Government,  13,623-13,656. 
University  scientific  teaching  might  be  stimulated   by 
Government  when  present  endowments  are  properly 
apphcd.  13,624-13,627. 
South  Kensington  plan  a  good  system  for  promotion  of 

science  by  the  State,  13,625, 
Scientific  advice  difficult  to  be  obtained  by  Government ; 
objection   to    irresponsible   advisers ;  scientific    bodies 
might  be  consulted,  13,633-13,656. 
State  council  of  science  objectionable,  13,635-13,656. 
Approval   of  Royal  Society   as    a   scientific    adviser    of 
Goverment,  13,651,  13,652,  13,635-13,650. 
Science  and  Art  Department. 

State  aid  to  science  might  best  be  given  through  a  ma- 
chinery like  that  at  South  Kensington,  13,625. 
Survey  Expeditions. 

Royal  Geographical   Society  might  he  the  best  adviser  of 
Government  as  to  explorations,  13,646. 
Unicersities. 

Government  might  stimulate  scientific  teaching  in  uni- 
versities, but  not  till  existing  endowments  have  been 
properly  applied,  13,62-1-13,627. 
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ANALYSIS  OF  EVIDENCE 


RESPECTING    THE 


STANDARDS'  DEPARTMENT  OP  THE  BOARD  OF  TRADE. 


CHISHOLM,  HENRY  W.,EsQ.  (Index  of  his  Evidence.) 

America. 

Weights  and  measures  of  America  are  established  on  a 
scientific  basis,  11,656. 
Apparatus  for  Science  Purposes, 

Charts  and  models  for  teaching  weights  and  measures 

are  used  in  France  and  Germany,  ll,f)5G. 
Testing,    preservation,    &e.    of    Standards'    Department 
apparatus ;   official    verification    of    hydrometers    and 
saccharometers  is  wanted,  11,720-11,7^5,  11,752. 
Arithmetic. 

Imperfection  of  arithmetic  books  generally,  11,656. 
See  Weiyhts  and  Measures. 
Astronomer  Royal, 

Exertions  made  by  Astronomer  Royal  for  improvement 
of  Standards'  system,  11,656,  1 1,705. 
Austria. 

Metric    system    in    Austria ;    appointment    of    Imperial 
Standards'  Commission,  11,656. 
Bavaria. 

Establishment  of  metric  system  in  Bavaria,  11,656. 
Board  of  Trade. 

Board  of   Trade,   and   its    connexion   with  Standards' 
Department,  11,655-11,754. 

Chemistry , 

National  chemical    laboratory  would   be    serviceable   to 
Standards'  Department,  11,74*^-1], 751. 
Civil  Service  Commission.     See  Examinations. 
Coin  aye. 
New  standard  trial  plates,  for  determining  fineness  of 
gold  and  silver  coins,  are  being  prepared  at  the  Mint, 
11,656,  11,751,  11,753. 
Conservatoire  des  Arts  et  Metiers.     See  France, 
Council  of  Scientific  Admce. 
State  scientific  council  desirable  ;  Standards'  Department 
would  benefit  by  it,   11,656,  11,673-11,677,  11,746- 
11,748. 
Examinations. 

Civil  Service  Commission  an  appropriate  examiner  for 
officers  connected  with  Standards' Department,  11,678- 
11,684,  11,707. 
France. 
Conservatoire  des  Arts  et  Metiers  is  the  principal  weights 
and  measures'  department  of  France;    lectures  given 
there  on  metric  system,  11,656. 
International  Metric  Commission   at    Paris ;    delegates 
sent   from   most  civilized   countries,   11,656,  11,736- 
11,746. 
Metric  system  in  France;    department   manaj^^d   by  a 
scientific  council,  professors,  &c. ;  taught  in  schools 
by  models,  11,656,  11,673. 

Gas. 

Scientific  gas-measuring  standards;  law  respecting  them 
imperfectly  carried  out,  11,656,  11,705,  11,7^6,  11,716, 

11,718. 

Germany. 

Charts   for   teaching   weights   and  measures   issued  by 

North  German  Standards'  Commission,  11,656. 
Metric  system  in  Germany ;  weights  and  measures  placed 
under    a    Central    Standards'    Commission,    11,656, 
11,673,  11.714. 
Government. 
Apathy  of  Government  in  relation  to  accurate  standards 
of  weights  and  measures,  11,656,  11,685. 

International  Metric  Commission. 

Metric   Commission  at  Paris,  its  objects,  &c.,  11,736- 
11,745. 


CmsHOLM,  H.  W.,  Esq.— cont. 
Laboratories. 

National  laboratories  for  physics  and  chemistry  would  be 
serviceable  to  Standards'  Department,  11,749-11,751. 
hectures. 

National  scientific  lectures  on  the  metric  system  are  given 
in  France,  11,656. 
Metallurgy . 

Preparation  of  new  standard  trial   plates  for  gold  and 

silver  coins,  11,656,  11,751,  11,753. 
M.  St.  Claire  Deville's  experiments  on  alloys,  &c. ;  such 
experiments  would  be    of   advantage  here,    11,749- 
11,751. 

Metric  System. 

Necessity  for  teaching   metric  system  in  schools,  &c,, 

11,656. 
International    Metric    Commission    at    Paris,    11,736- 
11,745. 

See  Weights  and  Measures. 
Mint.     See  Royal  Mint. 
Physics. 

National  physical   laboratory  would  be   serviceable  to 
Standards'  Department,  11,749-11,751. 
Profes.iors. 

Professors  of  Conservatoire  des  Arts  et  Metiers,  Paris, 
lecture  on  metric  system,  11,656. 
Pyx,  Trial  of  the. 

Trial  of  the  Pyx,  and  construction  of  new  trial  plates, 
11,656,  11,751,  11,753. 

Royal  Commission  on  Standards.     See  Standards. 
Royal  Mint. 

Preparation  at  the  Mint  of  new  standard  trial  platea, 
11,656,  11,751,  11,753. 

Royal  School  of  Mines. 

Royal  School  of  Mines  the  only  suitable  place  for  under- 
taking metallurgical  experiments  for  Standards'  De- 
partment, 11,751. 

Royal  Society. 
New  standard  yard  constructed  by  Royal  Society  in  1 742, 

11,656. 

Schools. 
Necessity  of  teaching  a  uniform  system  of  weights  and 
measures  in  schools,  11,656,  11,708-11,714. 
Science. 

Science  in  relation  to  national  standards  of  weights,  See,, 
11,655-11,754. 
See  Standards. 
Standards. 

National  standards  of  weights,  &c.;   their  relation  to 

science,  11,655-11,754. 
Royal  Commission  on  Standards;  reports  and  recom- 

mendatioris,  11,656,  11,668. 
Apathy  of  Government  in  regard  to  accurate  standards, 

11,656,  11,685. 
Gas-measuring  standards  ;    necessity  for  their  careful 
manipulation,  11,656,  11,705,  11,706,  11,716,  11,718. 
Legal   standards  burned  with   Houses   of  Parliament, 

11,668. 
Four  principal  copies  of  national  standards  are  lodged 
with  Astronomer  Royal,  Royal  Society,  Master  of  the 
Mint,  and  one  walled  up  in   House  of  Commons. 
11,669. 
Scientific    re-verification    of    standards,    under    high 

scientific  supervision,  desirable,  11,671. 
Recommendations  as  to  introduction  of  uniform  system 
of  weights  and  measures,  11,7*^7-11,716. 
See  Weights  and  Measures. 
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2i2  ROYAL  COMMISSION   ON   SCIENTIFIC   INSTRUCTION,  ETC. 

Chisholm,  H.  W,,  Esq. — cont.  Chisholm,  H,  W.,  Esq. — cont. 

Standards'  Department.  Weiijhts  and  Measures. 

Status  and  scientific  duties  of  Standards'  Department,  Efforts  to  estabUsh  scientifieaUy  accurate  standards  of 

11,655-11,754.  weights  and  measurea,  11,656. 

Warden  of  Standarda  has  no  special  scientific  authority  xi         ■i„    *         -c             j.         c       ■  i  ,         j 

to  appeal  to,  11,665,  11.666.  Necessify  of  a  uniform  system  of  weights  and  measures 

.Approval  of  system  of  appointments  in  Standards'  De-  '"""8  '"•^'Kl't  ,n  schools,  11,666,  11,708-11,714. 

partment,  11,6/3-11,684    11,70/.  Charts  and  models  for  teaching  metric  system  of  weights 

Scientific  apparatus  of"  Standards'  Department,  its  veri-  and  measures  in  Germany  and  France,  11,656. 

fication,  &c.,  11,720-11,735,  11,75L>.  See  Standards. 


LONDON : 

Printed  liy  Gr^onoic  E.  Eyrk  aii'l  William  Spottia-woode, 

PriDtc-rs  t<i  tht  Queeo's  moKt  Excellent  Majesty. 

For  Hor  MajcMty'a  Slalioiiery  Office. 
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